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L
LABOR UNIONS

Labor unions are the major organizations pursu-
ing the collective interests of workers in the areas
of health and safety, especially in the mining,
manufacturing, construction, health care, and trans-
portation sectors. Beyond assisting members with
their day-to-day needs through contract negotia-
tion and administration, unions actively work for
legislative and regulatory remedies for health and
safety problems. Union influence extends far be-
yond the workplaces of the 14 percent of workers
in the United States who are unionized. Unions
bargain for specific improvements in working con-
ditions; representation and systems for improving
conditions, such as health and safety committees;
and procedures for members to submit specific
complaints to abate hazards. They also provide
technical assistance, information, and training to
members facing chemical or safety dangers. Addi-
tionally, traditional bargaining for hours of work,
medical benefits, disability insurance, and job se-
curity positively impact the health status of workers.

Unions work politically for the passage and
implementation of laws, standards, and regula-
tions designed to improve working conditions and
worker health. Early twentieth-century legislation
included wage and hour laws, limitations on child
labor and industrial home work, workers’ compen-
sation, and state labor departments to inspect
workplaces for hazards. The labor movement united
with public health and public interest groups to
pass the Federal Coal Mine Health and Safety Act
of 1969 and the Occupational Safety and Health

Act of 1970, greatly expanding the federal pres-
ence in these areas. Unions have been the critical
force behind most major Occupational Safety and
Health Administration (OSHA) standards, provid-
ing evidence in the rulemaking record and initiat-
ing litigation to force rulemaking and to defend
rules against industry opposition. Exposure stan-
dards spearheaded by the union movement in-
clude those for lead, formaldehyde, benzene, as-
bestos, blood-borne pathogens, and coke-oven
emissions.

In the second half of the twentieth century,
union and worker activity in occupational health
greatly expanded. The environmental movement
of the 1960s led workers to be concerned about
the levels of chemical exposure in the workplace.
The black lung movement in the coal mines and
the white lung movement based in cotton mills
spurred the enforcement of exposure limits to
chemicals and dusts. The emerging epidemic of
asbestos-caused cancer and lung disease defined
an approach exposure control and compensation
of victims, including those in the general commu-
nity. Limited rights of workers under the 1970
OSHA law were expanded through collective bar-
gaining, in part due to public recognition of work-
ers’ rights to be fully informed of hazards and to
fully participate in their abatement. Unions cam-
paigned for and then implemented information
rules, such as chemical hazard communication
and community right-to-know, to facilitate the con-
trol of chemicals.

Unions also defended research institutions
such as the National Institute of Occupational
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Safety and Health (NIOSH), bargained for joint
research programs with employers, and partici-
pated in studies that identified many previously
unknown chemical hazards. Most recently, unions
helped expose underreporting of musculoskeletal
disorders, which spurred ergonomics programs
and greatly extended the reach of the health and
safety paradigm to light industry and the white–
collar and service sectors. The expanding health
care sector was itself recognized as a high-risk
employer, particularly in the areas of infectious
disease, chemical exposure, and ergonomic prob-
lems. The early twenty-first-century climate of cor-
porate downsizing and off-shore production will
challenge union-based and public occupational
health and safety institutions.

FRANKLIN E. MIRER

(SEE ALSO: Asbestos; Carpal Tunnel Syndrome,
Cumulative Trauma; Mining; National Institute for
Occupational Safety and Health; Occupational
Disease; Occupational Lung Disease; Occupational
Safety and Health; Occupational Safety and Health
Administration)

LABORATORY PRACTICE
STANDARDS AND GUIDELINES

Any laboratory that performs tests which aid in
determining an appropriate treatment or action
for an illness or disease must establish practice
standards and guidelines. Each laboratory proce-
dure should include criteria for acceptable sam-
ples or specimens; a list of equipment, supplies,
and reagents required; detailed step-by-step in-
structions for the testing procedure itself; and a
list of the quality control procedures to be in-
cluded, the results to be reported, and the inter-
pretations of those results. Since some tests may
require immediate action, protocol should also
include directions on reporting details. Guide-
lines for reporting results to government agencies
as required under local or state laws are also
established.

In order to protect individuals and sensitive
information, strict confidentiality guidelines should
be developed for reporting results. These confi-
dentiality guidelines should include disciplinary
actions to be taken if protocols are not followed.

Guidelines are also established regarding the in-
terpretation of quality control results and correc-
tions that need to be made if results are not
accurate. Additionally, practice standards for the
laboratory may include safety procedures to be
followed and guidelines for actions to be taken
should laboratory accidents occur. In order to
document that appropriate actions and proce-
dures have been followed within the laboratory,
standard practices should also include guidelines
for the length of time that all records and docu-
mentation of corrective actions should be kept
within the laboratory, and for computer back-up
procedures.

KATHLEEN L. MECKSTROTH

(SEE ALSO: Assurance of Laboratory Testing Quality;
Diagnostic Testing for Communicable Disease; Labo-
ratory Services; Laboratory Technician; Reference
Laboratory)

LABORATORY SERVICES
Even though the role of pathogenic bacteria and
viruses in human health was defined in the nine-
teenth century, the first public health laboratories
in the United States were called chemical laborato-
ries and only performed elementary analyses of
milk, water, and other substances. The Minnesota
Board of Health established the first public health
chemical laboratory in 1873, and in 1881 the New
York legislature established the first state chemical
laboratory. By 1869, most of the larger cities in
Massachusetts had health boards that were actively
involved in the area of sanitary engineering. The
state’s public health laboratory, established in 1886,
was intended primarily to perform chemical analy-
sis, though it was called a “hygienic” laboratory.
Michigan followed Massachusetts’ lead, moving
into the regulation of food and water, and in 1887,
the Michigan State Laboratory of Hygiene was
established, with Dr. Victor C. Vaughn as director.

Both the Massachusetts and Michigan state
hygienic laboratories began working on the con-
nection between the public water supply and ty-
phoid fever. This was probably the first application
of bacteriology to sanitary science in the United
States. By 1890 a number of state and local labora-
tories were established, with many of them doing
both chemical and bacterial analysis.
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The nation’s first diagnostic public health labo-
ratory was the result of work by Drs. Hermann M.
Biggs and T. Mitchell Prudden. In 1887, these two
physicians were able to isolate Vibrio cholerae, the
bacterium that causes cholera, from the feces of ill
passengers on an immigrant ship anchored in New
York City harbor, and they were anxious to pro-
mote their technique as a routine diagnostic meas-
ure. It was not until a cholera scare in 1892,
however, that they were able to convince the city
health department of the need to establish a labo-
ratory to develop and use diagnostic methods. On
September 9 of that year, the New York City
Department of Health’s Division of Pathology,
Bacteriology, and Disinfection was created, with
Dr. Biggs as the director.

Biggs soon had a second disease upon which
to focus his attention. Cases of diphtheria peaked
in the 1890s in New York City, and Biggs was ready
with a bacteriological diagnostic technique. He
used this technique to demonstrate that half the
patients in the New York City diphtheria hospital
had been misdiagnosed. Because of this high rate
of misdiagnosis, he stressed that laboratory testing
to confirm a diagnosis would be cheaper than
disinfecting and quarantining the homes of every
case of suspected diphtheria. The health board
agreed, and the first official medical bacteriologist
in the United States, Dr. William H. Park, was
appointed. Meanwhile, Biggs continued the ex-
pansion of the laboratory’s diagnostic capabilities.
He began routine laboratory bacteriological test-
ing on every suspected tuberculosis case, despite
his colleagues’ skepticism of its value. In 1895,
Biggs added vaccine production to the laboratory.
He and his assistant, Park, refined the methods for
production of the smallpox vaccine, and of diph-
theria and tetanus antitoxins.

The New York City public health laboratory
became a model for other public health depart-
ments. Within a few years, the diagnostic public
health laboratory had become an essential compo-
nent of an effective health department.

HISTORICAL SCOPE

The laboratory added a new dimension to public
health department activities. The ability to isolate
and identify disease-producing organisms immeas-
urably strengthened the prevention and control

role of the department. However, this new health
department tool of diagnostic bacteriology was
not readily accepted by the general medical pro-
fession. Duffy, in “The Sanitarians,” quoted from
an 1884 JAMA journal article on Robert Koch and
the tuberculosis (TB) bacillus that concludes a
“too ready acceptance of the bacillus doctrine” was
likely to do more harm than good and that “nei-
ther phthisis nor any form of tuberculosis (was)
contagious.”

Biggs and his associates in New York City met
strong resistance from physicians to the city’s board
of health requirement to report all cases of tuber-
culosis. The attitude of New York physicians was
duplicated around the country as more and more
health departments instituted this requirement.
Through perseverance and laboratory expertise,
health departments were eventually able to con-
vince the public and physicians that tuberculosis
was communicable and not an hereditary disease
related to environmental conditions.

As the diagnostic expertise of the laboratories
grew, the ability of the public health dpeartments
to control disease was bolstered. The ability to
culture disease-causing organisms from asympto-
matic people led to recognition of the carrier state
and a reexamination of isolation practice. Labora-
tory-supported disease control efforts resulted in
significant reductions in disease mortality by the
early twentieth century.

By mid-century, most of the laboratories had
evolved in service provision to the same general
scope provided today: testing support of the com-
municable disease programs, chemical and bacte-
riologic testing of drinking water, analysis of food
and milk, and limited non-communicable disease
testing. As continuing advances in technology en-
hanced the diagnostic capabilities of the laborato-
ries, the public health department core functions
of assessment, policy development, and assurance
were significantly strengthened.

Development of federal public health labora-
tories was slower than at the state level, although
the nucleus of what would evolve into the National
Institutes of Health was established in 1887. In that
year Joseph Kinyoun founded the Laboratory of
Hygiene, a bacteriology research laboratory at the
Marine Hospital on Staten Island. In 1891, this
laboratory was moved to Washington, D.C., where
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it expanded into what became the National Insti-
tutes of Health (NIH) forty years later. The NIH
laboratories still focus primarily on research and
are not usually considered front line public health
laboratories. The Centers for Disease Control and
Prevention (CDC), which is the acknowledged apex
of the public health laboratory system, was estab-
lished even later than the NIH. In 1942 the Office
of Malaria Control in War Areas (MCWA) was
established. In 1946 the MCWA was converted to
the Communicable Disease Center. It was renamed
the Centers for Disease Control in 1980, and in
1992 became the Centers for Disease Control and
Prevention. The CDC has since matured into a
collective group of laboratories and programs that
is dedicated to preserving the health and well-
being of the public. The testing performed by
CDC, in conjunction with local and state laborato-
ries, has been essential to the provision of safe
drinking water, an increased awareness of the
importance of environmental health issues, and
the decline of communicable diseases such as
syphilis.

ROLE OF THE PUBLIC HEALTH
LABORATORY

Initially, the role of the public health laboratory
(PHL) was simply to serve any of the perceived
laboratory needs of the various jurisdictions. Over
time this role was defined more precisely, although
still ambiguously, under general categories. The
PHL became a recognized central part of the
public health infrastructure and was charged with
supporting this infrastructure in each of the three
core public health functions—assessment, assur-
ance, and policy development. Because PHLs dif-
fer dramatically in complexity, dependent largely
on the population served, the test menus of the
laboratories differ greatly. In general, all laborato-
ries support the following core functions: testing
information relevant to monitoring the environ-
ment; assessing the population’s health status;
investigating and controlling disease outbreaks;
treating and controlling communicable diseases
like tuberculosis, syphilis, gonorrhea, and chlamy-
dia; acting as a reference laboratory for private
sector laboratories; and assuring the safety of food
and water. In addition, many PHLs have ongoing
applied research programs directed toward im-
proving the reliability and efficiency of testing,
and identifying and controlling emerging problems.

PHL support for assessment and assurance
functions are the most diverse. Laboratory testing
to support assessment may involve specimens from
people, animals, insects, fomites (inert vectors),
and environmental sources. Examples of this type
of activity are varied, but one of the most common
is to support the investigation of disease outbreaks.
It is the laboratory’s role to isolate and identify the
causative agent and to identify the source of the
infection, which may be other individuals, insect
or animal vectors, water, food, or dirt. For exam-
ple, in a food poisoning incident associated with
restaurant meals, the laboratory is pivotal in the
determination of whether the incident is localized
(caused by poor food handling procedures or
infected staff in a specific restaurant) or wide-
spread (caused by contaminated food distributed
to many places locally or nationally).

Population surveillance studies for assessment
of disease prevalence in a community also rely on
testing and information provided by the PHL.
Neonatal screening for metabolic disorders, im-
mune status screening, screening for sexually trans-
mitted diseases, and screening for chronic dis-
eases are examples of this aspect of information
gathering by PHLs.

Rabies, botulism, and plague are examples of
rare but important diseases of public health sig-
nificance that are not identified except in public
health laboratories. Rabies is routinely identified
by dissecting out specific portions of the brain of
suspect animals to look for the characteristic lesions
produced by the rabies virus. Rabies testing may
be performed as routine surveillance of the wild
animal population or as a necessary adjunct to
contact between an individual and a suspect ani-
mal. Testing for Clostridium botulinum toxin (which
causes botulism) in food or humans requires, at
present, the use of animals. This requirement is
the basis for the restriction of this assay to PHLs.
Plague surveillance is routinely done by PHLs in
areas where plague is endemic in the animal popu-
lation. If antibodies to plague are found in an
animal population that may have contact with
humans, such as ground squirrels near a picnic
area, the area is closed to the public until an
eradication effort is successful.

Support of the PHL for the assurance func-
tion of public health is probably the most unrecog-
nized and underappreciated facet of its role. Some
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of the testing cited under the assessment func-
tion has elements of assurance, such as the con-
firmatory reference testing that is offered to all
private laboratories without charge. Private sec-
tor laboratories having difficulty identifying a
microorganism—confirming the true antibody sta-
tus of a patient or defining the resistance pattern
of Mycobacterium tuberculosis, for example—are able
to request help from a PHL. But the most impor-
tant role of assurance testing is to assure that
community water supplies are safe to drink. In
addition to testing drinking water for chemical
and microbiological safety, recreational water is
tested to insure the safety of swimmers and bathers.

Another assurance function, not readily ap-
parent to the public, is the screening of food
handlers in restaurants and other facilities. Food
poisoning events trigger this function if an organ-
ism is suspected or identified that can be transmit-
ted through contamination of food by a food
handler. The food facility staff is screened for
suspect pathogens by the PHL, and any individuals
found to be infected are removed from the job
until subsequent testing assures that they no longer
are infected.

The facet of assurance that is most often
thought of in connection with PHLs is the provi-
sion of certain testing services to the indigent
population and to other individuals who might not
otherwise be able to afford tests. This aspect of
PHL testing varies from state to state depending
upon local laboratory resources or the availability
of specimen transport to the state laboratory.

Participation of PHLs in the third core func-
tion, policy development, is largely through con-
sultation or regulatory services. PHL staff is in-
volved in policy development that impacts research
and technology needs as well as health issues
such as HIV/AIDS (human immunodeficiency vi-
rus/acquired immunodeficiency syndrome), sexu-
ally transmitted diseases, and tuberculosis. Poli-
cies to solve environmental problems are often
developed primarily by PHL staff. Some state PHLs
develop and implement regulations that govern
all aspects of private clinical and local public labo-
ratory operations within the state. This includes
laboratory personnel and facility licensure re-
quirements and environmental monitoring
requirements.

In summation, the primary role of PHL is as a
service unit providing timely information to facili-
tate the public health department’s mission to
protect the health of the community. To ade-
quately perform this role, the laboratory must be
functionally integrated within the health depart-
ment’s relevant programs so that the needs and
requirements of these programs are met. The
unbiased information and laboratory data pro-
vided by a PHL are necessary adjuncts to an effec-
tive public health department.

COST OF SERVICES

Health care funding continues to increase, but,
according to Health and Human Services esti-
mates, public health spending is only about 1
percent of the total, and the expenditure for PHLs
is only 3 percent to 5 percent of the public health
allocation. This demonstrates that federal, state,
and county governments are making a very cost-
effective investment in PHLs. The cost savings of
population-based interventions based on PHL test-
ing information is estimated to be analogous to
the cost savings (ten dollars for every one dollar
spent) of an effective immunization program. This
estimate is derived from potential medical costs
saved versus screening costs for population-based
surveillance testing, including that done for ra-
bies, lead poisoning, sexually transmitted diseases,
environmental carcinogens and pathogens, and
metabolic disorders in newborns.

LABORATORY STRUCTURE AND
ORGANIZATION

Because of the wide variability in population be-
tween and within states, there is diversity in both
the structure and testing services of the PHLs in
the individual states. All fifty states and the District
of Columbia operate their own PHLs, and some
states have local laboratories, which may be au-
tonomous or simply local extensions of the state
PHL. The CDC functions primarily as a reference
laboratory for the state PHLs, providing confirma-
tory and esoteric testing services that the state
laboratories do not have the resources to perform.
The CDC also funds assessment and assurance
studies at the local level to investigate issues of
particular public health importance. The CDC is
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an integral part of the PHL system, and plays an
important role in national disease surveillance.

Although the Food and Drug Administration
(FDA) laboratories are public in the sense of being
part of a government organization, they are not
public health laboratories because they are not
part of a public health department. Both the Envi-
ronmental Protection Agency (EPA) and the U.S.
Department of Agriculture (USDA) also impact
PHL operations. Much of the environmental moni-
toring done by PHLs follows EPA guidelines, and
USDA regulations may directly or indirectly play a
role in PHL operations. The other federal agency
that has recently assumed a major role in PHLs is
the Health Care Financing Administration (HCFA),
which is involved in the development and imple-
mentation of federal regulations that affect all
diagnostic laboratories. These regulations are part
of the Clinical Laboratory Improvement Amend-
ments of 1988 (CLIA), which supersede all state
regulations governing laboratories unless the state
regulations are more stringent. PHLs that have
state regulations governing them in addition to
the federally mandated CLIA regulations are sub-
ject to inspections on a regular basis to determine
if they are in compliance with these laws. The
CLIA regulations impact all aspects of laboratory
operations. One of the biggest changes for PHLs is
the regulation for a laboratory director. All PHLs
function in an organization led by a health officer,
but the training and academic preparation re-
quirements for the role of laboratory director have
varied by jurisdiction. In several states, the labora-
tory director does not need to have a scientific
background or an advanced degree; in others, an
advanced degree in a scientific discipline is re-
quired. CLIA regulations stipulate that the labora-
tory director of each PHL must be a physician or a
doctoral-level clinical scientist qualified by train-
ing, expertise, and experience in the areas of
testing offered by the laboratory. In addition, phy-
sicians may qualify to direct a laboratory perform-
ing high complexity tests (PHLs perform high
complexity tests) if they have two years of experi-
ence directing or supervising high complexity test-
ing. The only exceptions to these requirements are
under a grandfather clause that states that those
individuals who are qualified or could have quali-
fied as director before February 28, 1992, under
federal regulations or state law are eligible to
function as laboratory director.

State population needs and resources largely
dictate the size and complexity of state PHLs in
terms of staff and test menu. The Lewin Group’s
report Public Health Laboratories and Health System
Change, commissioned in 1997 by the United States
Department of Health and Human Services, gives
figures that illustrate this diversity. According to
this report, in fiscal year 1996 the Tennessee state
PHL had 186 full-time staff members and a budget
of $9.5 million, whereas the Florida state PHL had
354 full-time staff members and a budget of $21
million.

In addition to the state PHL, many states also
have regional, county, or city PHLs that provide a
quicker response network, but which may forward
some samples to the central state laboratory for
testing or confirmation of results. The regional
laboratories may be extensions of the state PHL or
autonomous PHLs funded by the local jurisdic-
tion. For example, Tennessee has four regional
state branch laboratories in addition to the central
state laboratory located in Nashville. This state
PHL organization provides testing services for
eighty-nine rural health departments and six met-
ropolitan health departments. One regional labo-
ratory has only two staff members and performs
microbiology tests exclusively. In contrast, Califor-
nia operates thirty-nine PHLs in addition to the
state laboratory. All of the local laboratories are
autonomous and all but three are county health
department laboratories. In contrast to this exten-
sive PHL network, other states, such as Oregon
and Wyoming, operate only a central state PHL.

Another major difference among state PHLs
is the extent to which their resources are utilized in
testing primary patient specimens, doing refer-
ence testing, training laboratory personnel, moni-
toring the environment, doing applied research,
and functioning as a regulatory agency. Some state
laboratories devote a major portion of their re-
sources to direct patient specimen testing; others
do very little testing of primary patient specimens
and concentrate on reference testing, applied re-
search, and regulatory and epidemiological roles.

Overall, the public health laboratory infra-
structure comprises a large number of basically
diverse federal, state, and local laboratories that,
under the guidance of the CDC, are beginning to
function as a network in areas of national public
health concern such as food safety and bioterrorism.
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Individually, however, state PHLs are the major
link between national health initiatives and deliv-
ery at the local level, where laboratory information
is mandatory for success. Despite the variabil-
ity in resource focus and complexity, all state
health department laboratories have a responsibil-
ity to support the core public health functions
either directly or in coordination with local or
regional PHLs.

CHALLENGES FACED BY PUBLIC HEALTH
LABORATORIES

A medical laboratory test is defined as any exami-
nation of material derived from the human body
for the purpose of providing information for the
diagnosis, prevention, or treatment of any disease
or impairment. There are two types of laboratories
where medical testing is a primary activity: clinical
laboratories—including hospital laboratories—and
public health laboratories. Although both types of
laboratories perform many of the same testing
procedures, their primary functions are funda-
mentally different. Clinical laboratories assist cli-
nicians only with individual patients, whereas pub-
lic health laboratories support the health officer
whose responsibility is the community. The clini-
cal laboratory supports primary patient care; the
public health laboratory supports programs de-
signed to prevent and control communicable dis-
ease and environmental pollution, and plays a key
role in epidemiological investigations of disease
outbreaks. Clinical laboratories perform testing
on specimens from humans; PHLs perform test-
ing on specimens from many different sources—
human, animal, insect, environmental, and food.

These are the historical roles of the two types
of laboratories and the basis for the establishment
of PHLs over a century ago. But there is growing
concern in the public health community that the
understanding of the significance of the public
health laboratory to the public health infrastruc-
ture is being lost because of changes in health
care systems and a belief that infectious diseases
are under control. Former surgeon general Wil-
liam Stewart articulated this belief in 1979 when
he declared that it was time to “close the books
on infectious diseases” and concentrate on kill-
ers such as cancer. Unfortunately, the comfort-
able conclusion that infectious disease has been

vanquished is incorrect. Microorganisms are dis-
playing their ability to subvert our defenses in
ways not predicted. New viruses, for which we
have no treatment, have emerged; bacteria, once
thought conquered with antibiotics, have devel-
oped multiple resistance patterns. The U.S. Gen-
eral Accounting Office issued a report in Febru-
ary 1999 that estimates some of the costs associ-
ated with infectious diseases. According to this
report, there are approximately thirty-three mil-
lion cases and nine thousand deaths every year
from food-borne illnesses, with an associated esti-
mated cost of twenty-two billion dollars per year.
Over the past twenty years, international travel has
increased threefold along with a substantial in-
crease in the importation of fresh food. These two
factors have allowed infectious diseases to spread
rapidly across borders. In addition to the incorrect
premise that infectious disease has been conquered,
rapid changes in the health care environment have
profoundly affected traditional services deliv-
ered by PHLs.

Until the early 1970s, PHLs were the leaders in
microbiology technology. The CDC scientific re-
search laboratories developed improved assays for
various organisms and transferred the technology
to the PHLs. In turn, the PHLs functioned as
training centers for the private clinical laboratory
staff. This function, in conjunction with their ref-
erence service ability, gave PHLs an elevated status
in the community. This status began to erode as
private companies entered the biological research
and development market. No longer was CDC the
leader in reagent and technology development.
Biotechnology companies began emerging at a
rapid pace as the potential market for improved
diagnostic technology became apparent. These
companies sell directly to private clinical laborato-
ries, supplying any necessary training along with
the new technology. PHLs are no longer the con-
duit. In addition, private clinical laboratories, be-
cause of the highly competitive marketplace in
which they operate, have surpassed most PHLs in
services and information infrastructure.

These changing dynamics of the laboratory
services marketplace accelerated during the 1990s
with the growth of managed care, consolidation of
laboratories, shrinking of public resources, and
the direct competition of clinical laboratories. While
more sophisticated technology has raised testing
costs, managed care organizations (MCOs) and
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other providers have demanded that laboratories
lower their fees for service. This has served to
intensify competition among laboratories and stimu-
lated a quest for more efficient and faster service
modes. In general the private laboratories that
have survived this competitive pressure have de-
creased their costs through economies of scale,
increased their capacity for quick turnaround of
results, and developed better information han-
dling. PHLs have been slow in responding to the
need to change, partially because of the resource
issues, but also because of bureaucratic inertia.
The result is a continuing erosion of stature and a
decreasing volume of testing, with a perceived loss
in surveillance data for community protection.

FUTURE OF PUBLIC HEALTH
LABORATORIES

Image, in the form of perceived importance, is the
key to the survival of the public health laboratory
system. PHLs must be understood and viewed by
the public, by public officials, and by the private
sector laboratory professionals as an invaluable
resource that contributes in a unique way to the
maintenance of health in the population. PHLs
must be responsive to changing needs and once
again become technological leaders of the labora-
tory community.

At present, the public health laboratory sys-
tem is composed of autonomous laboratories linked
at the state level, and linked at the federal level to
CDC, but not linked to each other or to private
diagnostic laboratories. The concept of forming a
true national laboratory network, comprised of
both private and public laboratories, originated in
the late 1960s and is being expressed in a rudi-
mentary way through bioterrorism initiatives and
national surveillance for food-borne diseases,
antimicrobial resistance patterns, and emerging
infectious disease concerns. To continue the mo-
mentum to build a strong national network and to
focus public awareness on the integral role of
public health laboratories in such a system, the
Association of Public Health Laboratories (APHL)
is developing a strategic plan that will encompass
elements of public relations as well as the objec-
tives and steps involved in the development of a
national laboratory system. This is a difficult and
momentous undertaking, yet it is essential to the
provision of health protection at the national as

well as at the local level. A critical role for the
public health laboratory is to provide the leader-
ship and initiative to create this vital labora-
tory system.

SYDNEY M. HARVEY

(SEE ALSO Assurance of Laboratory Testing Quality;
Centers for Disease Control and Prevention; Clinical
Laboratories Improvement Act; Laboratory Techni-
cian; Reference Laboratory; Research in Public
Health Laboratories; Screening)
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LABORATORY TECHNICIAN

A laboratory technician is an individual who, un-
der the direct supervision of a laboratory scientist,
processes and prepares samples from humans,
animals, food, water, soil, and air for examination
and testing and who performs routine laboratory
tests using written standard testing protocols. In
some public health clinics, the laboratory technician
is also responsible for collecting the specimens,
preparing specimens for shipment to reference
laboratories, and for preparing and distributing
the reports of the test results. The laboratory
technician may also be responsible for routine
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quality control procedures such as recording tem-
peratures of refrigerators, freezers, and water baths.
Additionally, the laboratory technician prepares
reagents necessary for testing.

KATHLEEN L. MECKSTROTH

(SEE ALSO: Assurance of Laboratory Testing Qual-
ity; Diagnostic Testing for Communicable Disease;
Laboratory Services; Practice Standards; Reference
Laboratory)

LAND USE
Land use regulations that protect public health
have a long history. In 1189, England required
stone walls (walls that divide two adjoining proper-
ties) to be three feet thick and sixteen feet tall. By
1297, front yards were required to be cleared and
maintained, and in the fifteenth century all roofs
in urban areas were required to be stone, lead,
or tile, for fire protection. Public safety was the
basis for a 1692 Boston ordinance restricting
slaughterhouses, currier houses, and tallow chan-
dler houses to less populous areas of the city.

HISTORY OF LAND USE PLANNING

America’s first cities reflected the land planning
traditions of the early settlers. The Spanish “Law
of the Indies” required central plazas and parks in
St. Augustine, Florida, established in 1565. Eng-
lish town planning influenced Sir Francis Nichol-
son’s 1694 radial spoke design for Annapolis,
Maryland, and James Ogelthorpe’s 1733 neighbor-
hood square plan for Savannah, Georgia. There
were twenty-four park squares, with forty families
per square in Savannah’s grid. Twenty-three of
these squares remain, and the original city layout
is considered one of America’s most lovely and
livable.

By the mid-1800s, New York City’s crowded,
unhealthy environment lacked adequate light and
air. In 1858, landscape architects Frederick Law
Olmstead and Calvert Vance laid out Central Park
in response to the need for open space. The Public
Health movement of the 1860s prompted New
York and San Francisco to regulate tenements and
slaughterhouses, and to separate incompatible land
uses to benefit public health. In 1869 Olmstead
and Vaux created a design for Riverside, Illinois,

an English garden-style city using curved, tree-
lined streets, deep setbacks, and single family de-
tached houses in exclusively residential neighbor-
hoods. This design became the standard suburban
streetscape.

At the turn of the twentieth century the City
Beautiful movement used parks and public open
spaces as centerpieces of the future city as exempli-
fied by the 1893 Columbian Exposition in Chi-
cago, commonly known as the “White City.” After
the First World War, the movement turned to
legal and technical standards for planning. What
began as common-sense measures for preserving
public safety evolved to include aesthetic, economic,
traffic, noise, social, and cultural considerations.

THE PURPOSE OF PLANNING
AND ZONING

Daniel Hudson Burnham (1846–1912), the crea-
tor of the city plan of Chicago (1909), wrote:
“Remember that our sons and grandsons are go-
ing to do things that would stagger us. Let your
watchword be order and your beacon beauty.”
Burnham was at the forefront of the City Planning
movement, the intent of which was to plan for the
future. This was done by the creation of zones with
separate land use regulations. In some communi-
ties, a plan was the basis for zoning. In most
communities, zoning itself was the plan.

A comprehensive plan is the basis for current
American land use planning. Such a plan must
consider the community’s vision for future devel-
opment; the policies, goals, principles, and stan-
dards upon which the development of the commu-
nity are based; the proposed location, extent, and
intensity of future land usage; existing and antici-
pated future housing needs; the location and types
of transportation required; the location of public
and private utilities; and the location of educa-
tional, recreational, and cultural facilities includ-
ing libraries, hospitals, and fire and police stations.
It is also important to determine how a commu-
nity’s natural resources will be utilized.

After a comprehensive plan is in place, zoning
is adopted that conforms to the plan. Zoning is the
legal tool used to promote the public health, safety,
and welfare of a community. Land is typically
divided into zones for different land uses, such as
commercial, industrial, and residential. Typically
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regulated are the location, height, bulk, and num-
ber of stories of buildings and other structures.
Also regulated are the percentages of lot areas that
may be occupied; the set back building lines; the
size of yards, courts, and other open spaces; the
density of population; and the uses of buildings.

THE EFFECTS OF LAND USE PLANNING
ON ENVIRONMENTAL HEALTH

Delaware County was the fastest-growing county
in Ohio in the late 1990s. With this growth came
increased concerns related to environmental stress.
The frequency of road rage, for example, increased
due to heavy traffic on what were formerly quiet
country roads. A detailed environmental health
survey was performed in 1998, which confirmed
the concerns of public health professionals that
more parks, green space, and wildlife habitat were
needed; and that county development, zoning,
and land annexation were out of control. The
Delaware County Board of Health began working
to create environmental health programs that would
coordinate with land use planning to reduce the
environmental stress. The Delaware County Re-
gional Planning Commission worked with com-
munities to identify an environmentally sound
vision for the county, and has assisted them in
meeting their goals.

Sustainable, livable cities, like Savannah, Geor-
gia, and Portland, Oregon, have many land use
elements in common. Among these are:

1. Central public open spaces (parks,
squares, or water) in every neighborhood

2. A variety of architectural styles, with
compatible elements

3. Retention of history through restoration
of structures

4. Downtown or village centers with intimate,
human scale and mixed uses

5. Commercial districts with greenbelts, con-
trolled traffic access points, and sign
controls

6. Residential areas with traffic-calming fea-
tures, low speed limits, and separation of
residential uses

7. Industrial parks with wide roads for heavy
trucks and landscaped greenbelts

8. Preserved natural features (natural topog-
raphy, wetlands, floodplains, and water)

9. Preserved agriculture areas

PLANNING RETURNS TO ITS ROOTS

The built environment can affect personal health
in ways we are only beginning to measure. Enter-
ing the twenty-first century, there was a renewed
interest in land use planning and environmental
health. Authors like Randall Arendt and Peter
Katz have espoused open-space community de-
signs for rural and urban areas. A century after the
City Beautiful movement, Americans are once
again interested in the quality of life in their
communities and in linking land use planning with
environmental health.

PHILIP LAURIEN

(SEE ALSO: Ecosystems; Environmental Determinants
of Health; Healthy Communities; Not In My
Backyard [NIMBY]; Urban Health; Urban Sprawl)

BIBLIOGRAPHY

Arendt, R. (1994). Rural by Design. Chicago: Planners
Press.

Ewing, R. (1996). Best Development Practices. Chicago:
Planners Press.

Hines, T. S. (1974). Burnham of Chicago: Architect and
Planner. New York: Oxford University Press.

Katz, P. (1994). The New Urbanism: Toward an Architec-
ture of Community. New York: McGraw-Hill.

So, F. S., and Getzels, J., eds. (1988). The Practice of Local
Government Planning, 2nd edition. Washington, DC:
International City Management Association.

Whittick, A., ed. (1980). Encyclopedia of Urban Planning.
Huntington, NY: Krueger.

LANDFILLS, SANITARY

Sanitary landfills are one of the most popular
forms of waste disposal, primarily because they are
the least expensive way to dispose of waste. More
than four-fifths of municipal solid waste is dis-
posed of in landfills. Landfills are rapidly filling up
all around the country, however and the majority
of them will close by 2010. Also, many have waste
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problems that are serious health threats. As of
1983, there were 184 landfills listed, or proposed
to be listed, on the Superfund National Priorities
List (NPL).

A sanitary landfill is an engineered means of
disposing of waste. In a sanitary landfill, waste is
spread in layers on a piece of property, usually on
marginal or submarginal land. The objective is to
spread the layers and then compact them tightly,
greatly reducing the volume of the waste. The
waste is then covered by soil.

Problems that are encountered in open dump-
ing, including insects, rodents, safety hazards, and
fire hazards, can be avoided with landfilling. A
landfill should not be located in areas with high
groundwater tables. Leachate migration control
standards must be followed in the design, con-
struction, and operation of landfills during the use
of the facility and during the postclosure period.

Much of the waste in a sanitary landfill will
decompose through biological and chemical proc-
esses that produce solid, liquid, and gaseous prod-
ucts. Food wastes degrade rapidly, whereas plas-
tics, glass, and construction wastes do not. The
most common types of gas produced by the de-
composition of the wastes are methane and car-
bon dioxide. Methane, which is produced by an-
aerobic decomposition of landfilled materials, is
hazardous because it is explosive. Depending on
the landfill composition, gases can be recovered
and utilized in the generation of power or heat.
Landfill recovery science is a new technology that
is utilized in many parts of the United States.
Sadly, in many places, wetlands and other lands
considered to be marginal were used for landfills.
Only now are people becoming aware of the value
of wetlands and other areas that were used—
especially with regard to sensitive habitats,
biodiversity, and impacts on groundwater.

After a landfill has reached capacity, it is closed
for waste deposition and covered. In some cases it
can be used as pasture, as cropland, or for recrea-
tional purposes. Maintenance of the closed landfill
is important to avoid soil erosion and excess run-
off into desirable areas.

MARK G. ROBSON

(SEE ALSO: Groundwater; Municipal Solid Waste;
Sanitation)
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LANDMARK PUBLIC HEALTH
LAWS AND COURT DECISIONS

Over the years, public health and medical care
services in the United States have expanded
incrementally. Modern public health services and
medical care programs have emerged from step-
by-step actions to deal with specific problems and
the needs of specific populations. This article traces
the evolution of public health services and medical
care programs by describing landmark legislation
and court decisions that have strengthened public
health and extended medical care to more people.
In describing these signal legislative and judicial
actions of the twentieth century, many important
statutes and judicial decisions are omitted due to
the limitations of space. This account is not a
substitute for a thorough historical review of the
growth of public health and medical care in the
United States, but it may illuminate the possibili-
ties of the characteristically American incremental
approach for strengthening public health and medi-
cal care.

STATE POLICE POWER

In 1905, the U.S. Supreme Court upheld compul-
sory vaccination as a reasonable exercise of the
state police power to protect the health, welfare,
and safety of its citizens (Jacobson v. Massachusetts).
This seminal case on the nature of the police
power—the legal basis for state authority in the
field of public health—involved a compulsory vac-
cination regulation of the Cambridge, Massachu-
setts, Board of Health. The defendant refused to
be vaccinated and contended that the require-
ment invaded his liberty and was hostile to “the
right of every freeman to care for his own body
and health in such a way as to him sees fit.” But the
Court held that

the liberty secured by the Constitution to every
person . . . does not import an absolute right in
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each person to be at all times and in all
circumstances wholly freed from restraint . . . it
was the duty of the constituted authorities
primarily to keep in view the welfare, comfort
and safety of the many, and not permit the
interests of the many to be subordinated to the
wishes or convenience of the few.

Acknowledging that there is a sphere in which
the individual may dispute the authority of a gov-
ernment, the Court stated

it is equally true that in every well-ordered
society charged with the duty of conserving the
safety of its members the rights of the
individual in respect of his liberty may at
times, under the pressure of great dangers, be
subjected to such restraint, to be enforced by
reasonable regulations, as the safety of the
general public may demand . . .

ENVIRONMENTAL HEALTH

One of the basic functions of public health is
protection of the environment in which people
live and work. The National Environmental Policy
Act of 1969 (42 U.S.C.A. §4321 et seq.) marked a
watershed in the development of environmental
controls. In response to concerns about fragmented
environmental programs among diverse federal
agencies and lack of effective controls over the
multiplicity of antipollution measures, the National
Environmental Policy Act provides for an over-
view of environmental protection efforts and a
mechanism for integrating and coordinating the
many environmental programs. An important pro-
vision of the statute is the requirement for envi-
ronmental impact statements before any major
federal projects expected to have significant im-
pact on the environment can be undertaken. Many
states have enacted state environmental policy
laws modeled on the federal statutes.

In 1970, Congress enacted the Occupational
Safety and Health Act (29 U.S.C.A. §§651–78) “to
assure so far as possible to every working man and
woman in the Nation safe and healthful working
conditions and to preserve our human resources”
(651[b]). The act covers every state and territory. It
provides for the promulgation of standards by the
Secretary of Labor, created the National Institute

of Occupational Safety and Health (NIOSH) to
conduct studies and research to develop stan-
dards, authorizes inspections of workplaces, sup-
ports worker training and education, enforces
compliance with standards, and encourages state
plans that meet the criteria for approval by the
Secretary of Labor. In the thirty years that this
comprehensive, national law has been in effect,
tragic industrial deaths and diseases have been
markedly reduced, and workers’ health has been
protected and advanced.

THE SOCIAL SECURITY ACT

The Social Security Act of 1935 (42 U.S.C.A. §1301
et seq.), according to William Shonick, “was the
first substantial entry of the national government
into the general field of social welfare and may be
viewed as its founding charter.” In addition to its
provisions on social insurance for retirement bene-
fits and unemployment insurance, the act pro-
vides for old age assistance (Title I), aid for de-
pendent children (Title IV), and aid to the blind
(Title X). The provision for grants to the states for
state and local public health departments (Title
VI) and for maternal and child welfare (Title V) led
to vastly increased numbers of full-time local health
departments, strengthened staffing to provide pub-
lic health services, and improved support for ma-
ternal and child health services.

Over the years, the Social Security Act became
the structure for important advances in medical
care. In 1965, Congress enacted Medicare (Title
XVIII), a social insurance program for hospital
and physicians’ care for persons over sixty-five and
Medicaid (Title XIX), an expanded program pay-
ing for medical services for certain categories of
low-income people, financed jointly by the federal
and state governments. In 1972, Medicare was
expanded to include persons of any age with end-
stage renal disease and in 1973 disabled persons of
any age as defined by Medicare.

Amendments to the Social Security Act have
included, among others, the following: (1) meas-
ures for peer review of the quality of care (Profes-
sional Standards Review Organizations, 1972 and
Peer Review Organizations, 42 U.S.C.A. § 1320c-3,
§1154 [a][1][A], [B], [C]); (2) the Emergency Medi-
cal Treatment and Labor Act (EMTALA 1986, 42
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U.S.C.A. §1395dd) requiring hospitals receiving
Medicare payments and having an emergency de-
partment to serve and stabilize, before transfer-
ring, emergency patients and women in labor,
regardless of ability to pay; (3) welfare reform (the
Personal Responsibility and Work Opportunity
Reconciliation Act, 42 U.S.C.A. §603 et seq.), which
replaced the entitlement program, Aid to Families
with Dependent Children (AFDC), with capped
block grants to the states known as Temporary
Assistance to Needy Families; and (4) the State
Children’s Health Insurance Program, enacted in
1997 as Title XXI of the Social Security Act. Much
discussed is the expansion of the Social Security
Act to add outpatient pharmaceutical benefits to
the Medicare program.

THE HILL-BURTON ACT AND
HEALTH FACILITIES

During the Depression of the 1930s and continu-
ing through World War II, hospitals in the United
States had been neglected and were in great need
of repair. The Hill-Burton Hospital Survey and
Construction Act of 1946 (42. U.S.C.A. § 291 et
seq.) was a brilliant piece of legislation. It provided
funds for private and public hospital construction.
It launched organized planning of health facilities
by requiring states to develop a state hospital plan
and by providing funding for planning. It initiated
regulation of health facilities by setting standards
and requiring licensing of facilities. Thus, this
tripartite legislation financed hospital construc-
tion on condition of planning and regulation of
health facilities by the states.

In 1965, a landmark case established the liabil-
ity of hospitals for negligence in monitoring and
supervising the quality of care in their hospitals.
Darling v. Charleston Community Memorial Hospital
involved a malpractice action by an injured foot-
ball player against the hospital where negligent
treatment necessitated amputation of his right leg
below the knee. The case held that a hospital has
an independent duty to provide medical care to its
patients, that it has a duty to provide more than
bed and board, and that no longer is the hospital
solely the doctor’s workshop. Darling marked a
turning point in the responsibility of hospitals for
the quality of care provided in their facilities.

THE FOOD, DRUG, AND COSMETIC ACT

Legislation regulating food, drugs, cosmetics, and
equipment is important because these resources
essential for assuring health are produced entirely
in the private sector. The Pure Food and Drug
Act of 1906 prohibited the adulteration and
misbranding of drugs. The Federal Food, Drug,
and Cosmetic Act of 1938 (21 U.S.C.A. § 301 et
seq.) required that the safety of a drug be demon-
strated prior to its distribution. The landmark
Drug Amendments of 1962 (21 U.S.C.A. § 355)
required proof of efficacy before a drug could be
marketed. In support of this legislation were the
facts that consumers were wasting money on drugs
without benefit and that reliance on ineffective
drugs could be dangerous when safe and effective
alternatives were available.

In 1996, the Food and Drug Administration
(FDA) asserted jurisdiction over cigarettes and
smokeless tobacco, finding that nicotine is a drug
and that cigarettes and smokeless tobacco are
drug-delivery devices affecting the structure and
function of the body, within the meaning of the
Food, Drug, and Cosmetic Act. The FDA issued
regulations restricting the sale and distribution of
cigarettes and smokeless tobacco in an effort to
protect children and adolescents and reduce to-
bacco addiction in future generations. Although
recognizing the great hazards to health posed by
tobacco, the U.S. Supreme Court in a five-to-four
decision held that the Food and Drug Administra-
tion lacked authority to regulate tobacco products
and that such regulation was a matter for Congress
to decide (Food and Drug Administration v. Brown
and Williamson Tobacco Corp.).

THE CIVIL RIGHTS ACT

Federal antidiscrimination laws have had a major
impact on health facilities and, in fact, on all
aspects of civil society. Title VI of the 1964 Civil
Rights Act (42 U.S.C.A. §§2000d, 2000e) pro-
hibits discrimination on the basis of race, color,
or national origin in any program or activity re-
ceiving federal financial assistance. Title VII, as
amended by the Equal Employment Opportunity
Act of 1972, prohibits private employers and state
and local governments from discriminating on the
basis of age, race, color, religion, sex, or na-
tional origin.
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The Civil Rights Act of 1964 is the centerpiece
of a congeries of antidiscrimination laws that have
made the U.S. public health system more ethical
and equitable, including the Equal Pay Act of 1963
(29 U.S.C.A. §206 (d)), the Age Discrimination in
Employment Act of 1967 (29 U.S.C.A. §621), the
Rehabilitation Act of 1973 (29 U.S.C.A. §701 et
seq.), the Americans with Disabilities Act of 1990
(42 U.S.C.A. §12101 et seq.), and the Individuals
with Disabilities Education Act (20 U.S.C.A. §1400
et. seq.).

LEGALIZATION OF ABORTION

For a century in the United States, desperate
women faced with unwanted pregnancies resorted
to abortion that was illegal, clandestine, and dan-
gerous. Nearly one-third of all maternal deaths
were caused by illegal abortion. In 1973, in a
dramatic response to a major health problem and
social need, the U.S. Supreme Court held that old-
style abortion laws, which made abortion a crime
except when performed to save the life of the
woman, were a violation of the woman’s funda-
mental right of privacy (Roe v. Wade) and also held
unconstitutional reformed laws that allowed abor-
tion on categorical grounds (Doe v. Bolton).

In 1992, the U.S. Supreme Court reaffirmed
its holding, stating that Roe v. Wade had acquired
“a rare precedential force and could be over-
turned under fire only at the cost of both pro-
found and unnecessary damage to the Court’s
legitimacy, and the nation’s commitment to the
rule of law.” But the Court held that the right of
privacy is not a fundamental right that requires
strict scrutiny of state legislation but rather that
restrictive state legislation may be struck down
only if it imposes an undue burden on the woman
(Planned Parenthood of Southeast Pennsylvania v.
Casey). This is a new test that broadens the right of
states to enact legislation restricting the right to
choose abortion.

THE NEW YORK MENTAL HYGIENE LAW

Not all landmark legislation is enacted at the fed-
eral level of government. State legislation may be
of singular importance in protecting the physical
and mental health and the legal rights of the people.

The New York Mental Hygiene Law of 1964
revolutionized involuntary admissions to mental

hospitals. This statute abolished long-standing ju-
dicial procedures for compulsory hospitalization
of the mentally ill, which, though legalistic in form,
provided only the illusion but not the reality of due
process. Instead, the statute provided for initial
medical admission on the recommendation of two
physicians, like an admission to a hospital for a
physical illness, followed by immediate and peri-
odic judicial review so that no patient becomes a
forgotten person. A key provision of the law was
the establishment and funding of a new agency,
the Mental Health Information Service, to inform
the court of the patient’s condition and to inform
the patient of his or her legal rights.

Other states have also modernized their men-
tal hospital admission laws. And, with the decline
in hospitalization for mental illness, nearly all states
have authorized involuntary outpatient admission
to community mental health services.

FLUORIDATION OF PUBLIC
WATER SUPPLIES

Fluoridation of public water supplies is an ideal
public health measure because it requires minimal
action by public health officials, a modest expendi-
ture of funds, and no behavioral change by the
public. Adjusting the fluoride content of the water
supply to one part of sodium fluoride to a million
parts of water yields enormous benefits in dental
health—a reduction of sixty percent in dental
caries in children who have drunk fluoridated
water since birth, a benefit that lasts throughout
their lifetime.

In 1965, the Illinois Supreme Court upheld a
fluoridation ordinance of the city of Chicago, re-
jecting the contentions of the plaintiffs that the
ordinance was an improper exercise of the police
power because tooth decay is not a communicable
disease, that the ordinance benefits only a segment
of the population (children), and that it is mass
medication in violation of the right of each individ-
ual to determine whether he or she wishes to be
treated (Schuringa v. City of Chicago). The court
held the ordinance a proper exercise of the police
power, although tooth decay is not a communica-
ble disease, and not invalid as class legislation
because the benefits carry over into adulthood.
Even if considered medication, fluoridation is so
related to the common good that the rights of the
individual must give way. The U.S. Supreme Court
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refused review of Schuringa—the leading case on
the constitutionality of fluoridation ordinances.

RUTH ROEMER

(SEE ALSO: Abortion; Civil Rights Act of 1964;
Community Water Fluoridation; Environmental
Impact Statement; Environmental Movement; Envi-
ronmental Protection Agency; History of Public
Health; Immunizations; Medicare)
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LANGMUIR, ALEXANDER
Alexander Duncan Langmuir was born in Santa
Monica, California, on September 12, 1910, and
died on November 22, 1993. Langmuir was vision-
ary, clairvoyant, tenacious, and a dedicated public
health leader who gave definition to the science of
epidemiology as applied to worldwide public health
problems. His academic training led him into
public health, and he gained field experience work-
ing as a public health officer in New York State and
as a member of the Armed Forces Epidemiological
Board. He taught for three years at the Johns
Hopkins University School of Hygiene and Public
Health, and in 1949 assumed the position of chief
epidemiologist at what is now the Centers for
Disease Control and Prevention (CDC), where he
remained for twenty-one years. Upon retirement
from the CDC, Langmuir served as a visiting pro-
fessor at both the Harvard University School of
Public Health and Johns Hopkins.

His excellence in the practice of epidemiology
was recognized by membership in eleven presti-
gious societies, including the Institute of Medi-
cine. He received multiple awards, including the
Bronfman Award from the American Public Health
Association and the Dana Foundation Pioneering
Achievements in Health Award. He was a frequent
consultant on public health issues both in the
United States and throughout the world and the
author of over 100 scientific publications.

Langmuir’s major contributions include de-
fining the practice of applied epidemiology as a
science in public health and preventive medicine;
development of the two-year Epidemic Intelligence
Service (EIS) training program; developing and
promoting public health surveillance as an essen-
tial ingredient in the practice of public health;
and highlighting the importance of communica-
tion in public health. The EIS program is recog-
nized internationally as the premier applied epide-
miology training program. Langmuir’s hands-on
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approach to training has spread to more than
twenty countries through the development of Field
Epidemiology Training Programs, which serve as a
vibrant, living memorial to Langmuir’s training
objectives.

Through his teachings and practice, Langmuir
made major contributions to the control and pre-
vention of infectious diseases, including the eradi-
cation of smallpox and the control and prevention
of poliomyelitis, cholera, vaccine-preventable dis-
eases, and hospital-acquired infections. He was
instrumental in carefully defining airborne dis-
ease, which led to important mechanisms of con-
trol and prevention. An early advocate of the
need to apply epidemiological principles to stud-
ies of populations and the development of family-
planning programs, Langmuir also extended the
use of epidemiology in the investigations of cancer
and was instrumental in assisting in the develop-
ment of surveillance programs for birth defects.
He was strongly instrumental in assisting in the
development of veterinary public health as a disci-
pline, and in the training of veterinarians in ap-
plied epidemiology. Langmuir also extended the
boundaries of the practice of epidemiology in the
control and prevention of public health problems
and extended the horizons of the practice of pre-
ventive medicine.

PHILIP S. BRACHMAN

(SEE ALSO: Centers for Disease Control and Preven-
tion; Epidemic Intelligence Service; Epidemiology)

LATENT PERIOD

A “latent period” is the lag time between exposure
to a disease-causing agent and the onset of the
disease the agent causes. In infectious diseases it is
often identical to the incubation period, but not
always. A disease may have incubated but remains
latent, or dormant, within the body. For instance,
the latent period between exposure to HIV (hu-
man immunodeficiency virus) infection and the
onset of AIDS (acquired immunodeficiency syn-
drome) may be many years, although invasion of
the body by HIV does cause a transient primary
infection two to three weeks after initial exposure.
Transmissable spongiform encephalopathy, caused

by infectious prions, may have a latent period of
up to twenty years or more.

The distinction between latency and incuba-
tion is illustrated by the natural history of the
asbestos-induced cancer mesothelioma, where there
may have been a single finite exposure many years
before the onset of malignancy. Exposure to a
single large dose of ionizing radiation, such as the
exposure of residents of Hiroshima to the atom
bomb explosion of 1945, demonstrates the varia-
tion in the latent period between exposure to
ionizing radiation and the occurrence of malig-
nancies, as well as the relationship between malig-
nancies and radiation dose. In general, there is an
inverse relationship between exposure dose and
latent period—a high dose generally results in a
short latent period, while a low dose means long
latency. Leukemia follows exposure to ionizing
radiation with an average latency of about five
years, while some other malignancies, such as
bone cancer, may have a latent period of twenty or
more years.

During the latent period between initial expo-
sure and the onset of clinically detectable disease,
pathological processes may be progressing slowly
and inexorably, and they may be detectable with
suitable screening tests. Timely intervention at this
stage may arrest the progress of disease. However,
much remains to be discovered about the natural
history of many disease processes with long latent
periods between exposure and the appearance of
overt disease.

JOHN M. LAST

(SEE ALSO: Incubation Period)

LATINOS

See Hispanic Cultures

LAVERAN, ALPHONSE

Charles-Louis-Alphonse Laveran was born in 1845
in Paris, France, where he also died in 1922.
Laveran’s father was a distinguished physician in
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the French military, and Laveran continued the
family tradition. He enrolled in l’École du Service
de Santé Militaire at Strasbourg in 1863 and served
during the Franco-Prussian War. In 1874 he re-
ceived the post of Professor Agregé des Mala-
dies et Epidemies des Armées. In 1878, Laveran
was sent to work in an Algerian hospital outside
the city of Constantine. A number of troops had
fallen victim to malaria and Laveran began con-
ducting postmortem examinations. Physicians had
been familiar with this disease, which is character-
ized by fever, since ancient times, but its etiology
and process of transmission were still unknown.
Laveran’s initial findings—that the internal organs
were discolored—confirmed previous research ex-
periments. When he began to examine blood from
the organs, however, he noticed something new.
He observed a series of filaments, or parasites,
moving independently among the red blood cells.

Laveran presented his discovery at a meeting
at the Académie de Médecine in Paris a few weeks
later on November 23, 1880. During the next year,
Laveran recorded parasites in 148 out of 200
patients believed to have died from malaria. Yet,
when Laveran demonstrated his experiment in
Italy, a center for the study of malaria, skeptics
questioned his deduction that the filaments were
independent living organisms. Although he had
discovered the parasite that causes malaria, now
known as Plasmodium, the relationship between
the parasite and outbreaks of the disease remained
elusive. Laveran returned to Paris in 1884 and
published Traité des Fièvres Palustres. He continued
his studies as a professor of military hygiene at Val-
de-Grace Hospital and, after his retirement from
the army, at the Pasteur Institute. By the time of his
death, Laveran had published approximately six
hundred works on the subject of parasites in man
and animals and received a Nobel Prize for his work.

JENNIFER KOSLOW

(SEE ALSO: Malaria; Pathogenic Organisms)
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LAY CONCEPTS OF HEALTH
AND ILLNESS

Lay concepts (or folk concepts) of health and
illness are conceptual models used by individuals,
communities, or cultures in attempting to explain
how to maintain health and to provide an explana-
tion for illness. Lay concepts of health and illness
often have theoretical underpinnings that arise
from the wider theories of illness (e.g., humoral,
Ayurvedic, biomedical), but also include locally
developed concepts about the body in health and
illness that may not directly relate to the major
theories of illness.

Lay concepts of health and illness include
particular ideas about the way the body functions,
and they also highlight particular symptoms as
being of special significance. For example, in the
Western world, the body is often thought of as an
intricate machine which must be kept “tuned-up,”
and illness is viewed as a breakdown of the ma-
chine. This contrasts with the Ayurvedic concept
of the body, a concept prevalent in India and
South Asia, in which health is seen as a state of
balance between the physical, social, and super-
natural environment and illness can result from
disturbances in many different spheres. In the
Western world, a symptom such as chest pain has a
particular cultural significance and tends to be
regarded with alarm. In Ayurvedic medicine, chest
pain is also regarded with concern but as a symp-
tom of emotional upset and not as the organic
breakdown of bodily function. In South Asia, the
symptom of “semen loss,” a symptom generally
regarded as innocuous in the Western world, is
regarded with alarm. Cultural differences in the
meaning of symptoms can lead at times to a de-
layed diagnosis of potentially serious conditions.
For example, abdominal pain associated with ap-
pendicitis may not be interpreted to be serious, or
a lump in the breast may be attributed to injury
rather than to a potentially malignant process.

Lay concepts of illness usually include more
than just ideas about the immediate cause of an
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illness. They also incorporate ideas about gauging
the severity of illness, concepts about appropriate
treatment for an illness, and ideas about the mean-
ing of illness. Lay concepts of illness differ widely
among cultural groups, and also between groups
of people from differing socioeconomic strata. A
research study done in the United States among
members of lower socioeconomic classes revealed
that lay concepts of illness in this group tended to
have a functional basis—only if a person was ill
enough to not be able to work would medical
attention be sought. Lay concepts about appropri-
ate treatments for illness may differ from a doc-
tor’s concepts; an example from contemporary
North America is the commonly held belief that
antibiotics are helpful in curing colds and the flu, a
notion that most doctors try hard to refute. Lay
conceptualization about the meaning of illness is
also important. When people fall ill, they need to
find an answer to the “why” of the illness as well as
to the “how” of the illness. Making sense of serious
illness becomes an urgent task that involves the
patient at the deepest level.

Lay concepts of illness have been classified as
being derived from within the individual, from the
natural world, from the social world, or from the
supernatural world. For example, lay concepts
about illness in rural India often locate the origin
of illness within the social world (failure to observe
social norms or perform essential rituals) and
within the supernatural world (a spirit attack or
the “evil eye”). Other lay concepts about illness
from India relate to the individual (improper diet)
and to the natural world (exposure to extremes of
hot or cold). Lay concepts about illness causation
in the Western world often locate the origin of ill
health within the individual—perhaps the person
has behaved inappropriately (wrong diet, lack of
exercise); or perhaps the person is vulnerable to
illness in some way (hereditary or psychological
factors). Lay concepts about illness that locate the
cause of illness external to the individual include
ideas about infection, exposure to heat or cold,
and, increasingly, exposure to environmental
contaminants.

Where many people in a culture agree about a
pattern of symptoms or signs, and have a concep-
tual model about the origin and significance of
these symptoms and signs, the illness can be termed

a folk illness. Folk illnesses have a range of sym-
bolic meanings that have moral, social, and psy-
chological dimensions. A person suffering from a
folk illness often expresses emotional distress
through the physical body. This emotional distress
may arise from conflicts within the family, or from
the larger social world that the individual inhabits.
Symptoms associated with folk illnesses often have
a particular cultural significance, and they are
often shaped by the way people in a cultural group
think about the body in health and in illness.
Traditional healers within a particular culture rec-
ognize, interpret, and treat the illness using thera-
pies that are congruent with the particular lay
concepts of illness that underpin the condition.

Examples of folk illness include susto in Cen-
tral and South America, amok in Malaysia, and
nervios among Latino populations. Sometimes folk
illnesses overlap with serious biomedical disease.
For example, a person who complains of weak-
ness, dizziness, and palpitations may be diagnosed
by a traditional healer to be suffering from nervios,
when he or she may be experiencing a serious
cardiac or neurological crisis. More often, though,
the symptoms do not have a serious organic cause,
and are related to the social or emotional stresses
the person is experiencing. Biomedical practition-
ers who are not familiar with nervios as a folk illness
may misinterpret the condition, and inappropriately
overmedicate the patient. Clearly, it is important
for biomedical practitioners to learn about local
concepts of health and illness and to be alert for
symptoms that may reflect emotional and social
distress rather than a breakdown in the biomedical
functions of the body.

KAREN TROLLOPE-KUMAR

JOHN LAST

(SEE ALSO: Anthropology in Public Health; Cultural
Factors; Ethnicity and Health; Folk Medicine;
Theories of Health and Illness)
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LDL CHOLESTEROL

Low-density lipoprotein cholesterol (LDL choles-
terol) is the “lousy” or “bad” cholesterol carried
within a lipoprotein in the blood whose density,
when serum is ultracentrifuged, lies between the
very low-density (VLDL) and high-density (HDL)
lipoproteins. Low-density lipoproteins are depos-
ited by blood beneath the lining of arteries, where
they are oxidized and stimulate the formation of
cholesterol-containing foam cells, which are the
abnormal cells responsible for the development of
atherosclerosis. Lowering LDL cholesterol by die-
tary or pharmacologic means has been shown to
decrease the risk of heart attacks, strokes, and
death. Eating animal and dairy fat, partially hydro-
genated fats used in pastries and fried fast foods,
and high levels of dietary cholesterol can all ele-
vate LDL cholesterol.

DONALD A. SMITH

(SEE ALSO: Atherosclerosis; Blood Lipids; Cholesterol
Test; Fats; Foods and Diets; Genetics and Health;
HDL Cholesterol; Hyperlipidemia; Triglycerides;
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LEAD

Lead (Pb) is a soft, corrosion-resistant gray metal
that is a common environmental contaminant in
air, food, paint, and water. Lead is recovered from
mined sulfide ores, and has been used to fashion
items such as statues and tools since at least 6500
B.C.E. The Romans used lead to fashion potable
water piping. The relationship between plumbing
and lead has become a permanent part of the
English language—the word “plumbing” derives
from the Latin word for lead, plumbum. Besides
plumbing, lead has been used to manufacture
items such as ceramics, cosmetics, lead batter-
ies, leaded paint, and leaded gasoline. Common
chemical species of lead used commercially in-
clude lead acetate, lead carbonate, lead chloride,
and lead oxide.

Figure 1

Effects of Inorganic lead in children and adults – 
lowest observable adverse effect levels
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The Agency for Toxic Substances and Dis-
ease Registry (ATSDR) estimates that more than
one million workers in one hundred occupations
are exposed to lead, such as in the lead-battery
recycling and lead-smelting industries. Equally im-
portant, almost all persons are exposed to lead
in residential settings from sources such as paint
chips, food, water, cigarettes, and clothing that
has been worn in lead-contaminated work
environments.

Adverse health effects from lead exposure
have been recognized since the time of the Romans.
The National Research Council (NRC) traces soci-
ety’s more recent interest in lead poisoning to an
1839 publication by Tanquerel des Planches, who
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described lead colic in 1,207 occupationally ex-
posed workers. It is now recognized that even low
levels of lead exposure are associated with adverse
health effects. The U.S. Centers for Disease Con-
trol and Prevention (CDC) has identified a lead
concentration of ten micrograms per deciliter (µg/
dL) of blood as the level of concern above which
significant health risks occur. Acute exposure to
lead compounds may cause brain damage, kidney
damage, and gastrointestinal distress. Chronic ex-
posure to lead results in effects on the blood, the
central nervous system, blood pressure, the kid-
neys, the male reproductive system, and vitamin D
metabolism. Children, particularly impoverished
children living in homes with lead paint, are par-
ticularly at risk from the toxic effects of lead, and
may exhibit slowed cognitive development and
decreased intelligence after chronic exposure. Fig-
ure 1 identifies the health effects of lead at differ-
ent blood level concentrations.

Because lead does not biodegrade, the ap-
proximately 300 million metric tons of lead pro-
duced to date remains in the environment. This
suggests that humans will continue to be exposed
to lead despite the phasing out of lead in con-
sumer products such as gasoline and paint. In the
early 1970s, the federal government recognized
that steps had to be taken to reduce human expo-
sure to lead, and banned residential leaded paint
(1978), and phased out leaded gasoline between
1975 and 1995. The removal of lead from gasoline
has proceeded more slowly in the rest of the world.
In some countries leaded gasoline remains a sig-
nificant source of exposure.

The CDC estimates that children’s blood lead
levels have declined over eighty percent since the
mid-1970s. The Lead Contamination Act of 1988
authorized the CDC to initiate programs to elimi-
nate childhood lead poisoning in the United States.
The Lead Contamination Act of 1988 authorized
the CDC to make grants to state and local agencies
for comprehensive programs designed to screen
infants and children for elevated blood lead levels,
ensure referral for medical and environmental
intervention for lead-poisoned infants and chil-
dren, and provide education about childhood lead
poisoning. Despite this impressive decrease in blood
lead levels, more than one million children in the

United States have blood lead levels above 10 µg/
dL, and are at risk of permanent neurological
impairment.

MARGARET H. WHITAKER

BRUCE A. FOWLER

(SEE ALSO: Blood Lead; Environmental Determinants
of Health; Heavy Metals; Occupational Disease;
Occupational Safety and Health; Regulations Affect-
ing Housing)
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LEADERSHIP
Leadership is the process through which an individ-
ual tries to influence another individual or a group
of individuals to accomplish a goal. Leadership is
valued in our culture, especially when it helps to
achieve goals that are beneficial to the population,
such as the enactment of effective preventive-
health policies. An individual with leadership quali-
ties can also improve an organization and the



LEEUWENHOEK, ANTONI VAN

689

individuals in it, whether it be a teacher who
works to get better teaching materials and after-
school programs or an employee who develops
new ideas and products and influences others to
invest in them.

Leadership can be exhibited in a variety of
ways and circumstances. Mothers and fathers show
leadership in raising their children with good val-
ues and encouraging them to develop to their
potential. Teachers show it in inspiring students to
learn and to develop their intellectual capacity.
Health care workers can be leaders and develop
services that meet the needs of the communities
they serve, or work in collaboration with other
organizations to create cost-effective, prevention-
oriented programs and services.

Many studies have been done and many books
and articles have been published on this subject.
Through this work a consistent set of leadership
attributes has emerged. An effective leader does
most, if not all, of the following:

• Challenge the Process—search out challeng-
ing opportunities, take risks, and learn
from mistakes.

• Inspire others to come together and agree on a
future direction or goal—create a shared
vision by thinking about the future,
having a strong positive vision, and
encouraging others to participate.

• Help others to act—help others to work
together, to cooperate and collaborate by
developing shared goals and building
trust, and help to make others stronger
by encouraging them to develop their
skills and talents.

• Set an example—behave in ways that are
consistent with professed values and help
others to achieve small gains that keep
them motivated, especially when a goal
will not be achieved quickly.

• Encourage others—recognize each individ-
ual’s contributions to the success of a
project.

Another way of defining leadership is to ac-
knowledge what people value in individuals that
are recognized as leaders. Most people can think
of individuals they consider to be leaders. Research
conducted in the 1980s by James Kouzes and Barry

Posner found that a majority of people admire,
and willingly follow, people who are honest, for-
ward-looking, inspiring, and competent

An individual who would like to develop lead-
ership skills can profit from the knowledge that
leadership is not just a set of exceptional skills and
attributes possessed by only a few very special
people. Rather, leadership is a process and a set of
skills that can be learned.

CAROL WOLTRING

(SEE ALSO: Careers in Public Health; Community
Organization; Public Health Leadership Institute)
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LEEUWENHOEK, ANTONI VAN
Antoni van Leeuwenhoek (1632–1723) was born,
and also died, in the city of Delft in the Nether-
lands. Although a linen draper by profession, Leeu-
wenhoek learned to make lenses and built over
five hundred simple microscopes to conduct his
numerous personal experiments. With these in-
struments, Leeuwenhoek investigated the natural
world, including water, soil, and human excre-
tions. Because he is considered the first person to
have viewed and documented the existence of
microscopic organisms, including bacteria, he has
been called the first of the microbe hunters.

His lack of formal scientific training led Leeu-
wenhoek to concentrate on making observations
rather than offering theories. Although he never
published his work, Leeuwenhoek described his
findings in a series of 165 letters to the Royal
Society of London, beginning in 1673 and ending
only with his death. His first letter, dated April 28,
1673, details his microscopic inspections of mold
and bees.

His most famous letter is dated October 9,
1676. This letter communicates the results of a
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series of experiments on water infused with pep-
per. Leeuwenhoek began by examining some snow-
water that he had kept sealed for three years. He
noted no creatures. He then added some pepper-
corns to the solution, and, after three weeks, he
discovered the sudden appearance of a tremen-
dous number of “very little animals.” Judging by
his calculations of their number and size, histori-
ans have surmised that Leeuwenhoek had become
the first person to see bacteria. Colleagues repro-
duced his experiments in the months that fol-
lowed. Given contemporary medical theories, it
did not occur to Leeuwenhoek that what he saw
with his microscope was in any way connected to
disease, but his observations laid a foundation on
which further investigations were born.

JENNIFER KOSLOW
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LEGAL LIABILITY OF PUBLIC
HEALTH OFFICIALS

Historically, the doctrine of sovereign immunity
has prevented lawsuits from being filed against
public health officials. Sovereign immunity pre-
vents the states and the federal government, and
their officials, from being sued. Most countries
have some version of sovereign immunity. In the
United States, sovereign immunity does allow law-
suits to prevent the enforcement of unconstitu-
tional laws, but not for injuries to persons. Con-
gress and the states have passed laws called tort
claims acts (TCAs) that waive sovereign immunity
in certain circumstances. Congress has also passed
various civil rights acts that allow suits against
persons acting under governmental authority who
violate constitutional rights and certain federal
laws. Other countries have similar, but usually

much more limited, waivers of sovereign immu-
nity. This article is limited to United States law.

While TCAs and civil rights laws allow lawsuits
against public health officials, their liability is still
very limited. Public health officials doing core
public health policymaking and enforcement are
seldom sued successfully in their official capacity,
and they are almost never found personally liable.
However, not every employee of a public health
agency is a protected official, and some activities
performed by health departments, such as per-
sonal medical services, are not considered core
public health activities and are not sheltered from
liability. Federal standards for liability are uniform
across the states. States, however, have different
standards for what is a core public health activity
and who is a protected official. The general princi-
ples of state liability are similar, but public health
officials must become familiar with the laws in
their own states.

PRINCIPLES OF LIABILITY

The legal rules for liability for government offi-
cials are shaped by three concerns. First, the state
generally has no duty to provide services. Second,
the government and public officials should be
accountable for negligent or intentionally harmful
actions. Third, since the state has no duty to
provide services, then legal liability will tend to
reduce public services, and personal liability for
public health officers will make it difficult to at-
tract qualified professionals for public health ser-
vice. The courts balance the value of the service
against the potential harm caused by improper
actions. For public health, the potential value of
the service is very high because so many persons
can be harmed by an epidemic or toxic exposure.
The potential risks posed by improper public health
actions are relatively low, especially compared to
activities such as law enforcement, where deadly
force is often at issue. A wrongful quarantine can
be quickly reviewed and remedied through a habeas
corpus proceeding. Even if the action exceeds the
department’s legal authority or is based on negli-
gent decision making, the public health officer will
be immune, unless the plaintiff can show that the
officer knew or should have known the action was
illegal or improper. Mistakes alone do not result in
liability.
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TYPES OF CLAIMS

Public health officials can be sued in their official
capacity or as private persons. Official capacity
means the public health official is a surrogate for
the government and is not personally liable if
damages are awarded to the plaintiff. These law-
suits are usually brought to stop enforcement of an
alleged unconstitutional law or to stop alleged
unconstitutional or otherwise illegal behavior by a
health agency. They are governed by sovereign
immunity, the principle that the government can-
not be sued without its permission.

Private capacity lawsuits assert personal wrong-
doing by an official, and, if successful, damages
must be paid by the official. This personal wrong-
doing may be related to official duties or may be
strictly private conduct, such as causing an acci-
dent while driving drunk.

LIABILITY UNDER FEDERAL LAW

The Civil Rights Act of 1871 allows citizens to sue
persons who, acting under color of state law,
deprive them of their constitutional rights. This is
the most common basis of federal claims against
public health officials. The key section of this law is
codified in U.S. law under Title 42, Section 1983,
giving the name “1983 actions” to these claims.
Since the Eleventh Amendment of the Constitu-
tion prohibits most private lawsuits against the
states, 1983 actions can be brought against state
officials in their personal capacity, but not in their
official capacity. City, county, and other nonstate
officials can be sued personally and in their official
capacity, allowing damages to be obtained from
the governmental entity. In 1971, the United States
Supreme Court allowed claims against federal offi-
cials who violated an individual’s constitutional
rights in Bivens v. Six Unknown Named Agents of
Federal Bureau of Narcotics. A “Bivens action” is the
federal equivalent of a 1983 action. Bivens actions,
1983 actions, and related actions against public
health officials have similar requirements.

1983 actions must allege a violation of the
plaintiff’s rights arising from the Constitution or
certain federal laws. Most public health cases are
violations of the constitutional rights of equal
protection or due process. Equal protection claims
arise from differential treatment that is motivated

by improper discrimination, especially discrimina-
tion based on race, ethnicity, or religion. Thus the
Supreme Court in Yick Wo v. Hopkins (1886) held
a fire ordinance unconstitutional because it was
only applied to Chinese laundries. Differential
treatment is constitutional when it is based on
nonsuspect classifications or is scientifically appro-
priate. Thus it would not be an equal protection
violation to screen only African Americans for
sickle-cell disease, certain Jewish groups for Tay-
Sachs disease, or prostitutes for gonorrhea. Refus-
ing to issue a license or permit to a class of persons
could be an equal protection violation, unless
there were rational grounds for the refusal.

Due process claims arise when a public health
official does not provide the procedural safeguards
the law requires, or when the law itself may be
unconstitutional. If a statute requires thirty-days
notice and an opportunity for a hearing before
destroying a dangerous building, then it could be a
due process violation to destroy such a building
without notice. If a defendant has complied with
applicable statutes, then the plaintiff can claim
that the Constitution requires more process than
the state or local law provides. Claims commonly
arise when public health officials take action with-
out a pre-deprivation (prior) hearing. If the action
is authorized by statute, or the court finds there
are exigent circumstances, the court will dismiss
the claim.

Section 1983 applies to anyone who acts un-
der color of state law, including those working
under the authority of the health department,
irrespective of their employment status, and can
even be applied to volunteers. It does not provide
for vicarious liability, so public health officials can
only be held liable for their own actions. They
cannot be held liable for the unconstitutional ac-
tions of their subordinates, unless they were per-
sonally involved in these actions. The courts give
public health personnel qualified immunity for
their official actions. This means that they will not
be held liable unless their conduct violates clearly
established statutory or constitutional rights that
they should reasonably have known about. Being
mistaken about the law is not enough, nor is acting
under a law later declared unconstitutional. Since
public health officials have broad authority in
most jurisdictions, it is difficult to show that a
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given action is clearly beyond the official’s author-
ity if the public health official’s actions are consis-
tent with standard public health practices or are
intended to manage an immediate threat to the
public health. The courts also require that persons
bringing 1983 actions show significant harm, which
is unusual in public health restrictions because
they are easily reviewed and corrected in post-
deprivation proceedings.

STATE LAW LIABILITY

State law liability is controlled by the state’s consti-
tution and TCAs, which differ among states. State
public health officials have official immunity when
they are making policy decisions or performing
discretionary acts, which are those acts that re-
quire the exercise of professional judgment. Inspect-
ing a restaurant and deciding whether it should be
cited for health-code violations is a discretionary
function. Official immunity for discretionary func-
tions is determined by the nature of the function
and not the job title of the employee. It can extend
to every employee of the department, although
the law is not so clear when tasks are done by
private contractors. Tasks that do not require
discretion, called ministerial tasks, are either those
that follow a predetermined plan and cannot be
changed, such as following a checklist, or those
that do not involve any special expertise related to
public health, such as driving a car. Discretionary
immunity applies unless a plaintiff can show that a
reasonable person in the official’s position would
have known that the action was unambiguously
beyond the scope of the official’s legal authority or
was otherwise illegal.

Most states further classify public health func-
tions as governmental or proprietary. There is
official immunity for discretionary governmental
functions, but not for proprietary functions. The
definition of these terms varies greatly between
states, with some states holding that almost all
public health functions are governmental and oth-
ers finding that a substantial group are proprie-
tary. Traditional public health services such as
restaurant inspection, animal control, health and
safety permits and licenses, sanitation, vital statis-
tics, and related functions are considered govern-
mental in almost all states. The biggest exception

is personal medical services, such as prenatal care
and general indigent health care. Most states do
not consider these as governmental functions and
apply ordinary medical malpractice law to them.
However, if the medical service is related to pro-
tecting the public, rather than just helping an
individual, it will be termed governmental. Thus
treatment and testing for tuberculosis or sexually
transmitted diseases would be a governmental
function.

If the function is proprietary or ministerial,
then the state TCA will determine the extent of
liability and when the official is personally liable.
TCAs limit liability—usually between $100,000 and
$1,000,000—and generally prevent the recovery
of punitive damages. TCAs provide that the state
will defend the lawsuit and pay the claim if the
official is sued personally. There are usually excep-
tions if the claim is for intentional wrongdoing
that is outside the official’s duties. This might
include sexual assault charges or criminal conduct
such as bribe–taking by an inspector. Depend-
ing on state law, the TCA may not apply to
nonemployees such as contract physicians in clin-
ics. These individuals may need to have private
insurance to defend and pay claims brought
against them.

LIMITING LIABILITY

Public health officials should assure that they are
well-versed in public health law, and that the per-
sonnel in their departments are conversant with
the laws that govern their jobs. While many issues
are common to all the states and the federal
government, it is critical to identify specific state
requirements and limitations. Public health offi-
cials should work closely with their legal counsel.
Protocols should be developed to handle common
legal problems such as inspections and warrants.
Cooperative agreements should be worked out
with other departments and governmental units
for handling emergency conditions such as toxic
spills or bioterrorism. Local hospitals and medical
organizations should be educated about their legal
duties and encouraged to work closely with the
health department to manage disease outbreaks.
Such advance planning reduces the need for pub-
lic health officials to use coercive legal authority
and avoids legal conflicts.
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Public health officials should work with legis-
lators at the city, county, and state levels to ensure
that public health legislation does not increase
their liability. Overly specific legislation, or legisla-
tion that provides for excessive pre-deprivation
due process, makes it very difficult to respond to
emergent conditions or to situations unanticipated
by the legislature. It is critical that public health
legislation and regulations preserve sufficient flexi-
bility to allow public health officials to act quickly
and innovatively. If not, then the officials may be
forced to risk potential liability to protect the
public’s health.

EDWARD P. RICHARDS

(SEE ALSO: Codes of Conduct and Ethics Guidelines;
Landmark Public Health Laws and Court Decisions;
Police Powers; Public Health and the Law; Quaran-
tine, and articles on specific diseases mentioned
herein)
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LEGISLATION AND
REGULATION

In the United States, public health programs are
implemented through governmental agencies at
both the state and federal levels. Federal agencies
are created by Congress and are part of the execu-
tive branch of the government. Some state agen-
cies are created by their state constitution, but

most are created though state legislation. State
agencies can be part of the governor’s office,
headed by independently elected officials, or su-
pervised by independent boards that are appointed
by the governor or the legislature, or are popularly
elected.

ENABLING LEGISLATION

A law establishing an agency is called “enabling
legislation.” Enabling legislation establishes the
mission of an agency and defines its powers. It is
the most important limitation on agency action.
An agency has only the power it is given in its
enabling legislation or by the state constitution.
Agencies created by the legislature can have only
the powers that the state and federal constitutions
allow the legislature to delegate. The legislature
can also modify the enabling legislation if it wants
to change the agency’s mission or powers.

AGENCY REGULATIONS

Enabling legislation may be very specific as to the
role of an agency and how the agency is to enforce
the law, leaving the agency little discretion in its
actions. More commonly, however, the legislature
gives an agency a general mandate, such as “pro-
tect the public health,” and directs the agency to
decide the best way to do this. This allows the
details to be developed by agency staff, and it
makes it easier to respond to new threats and
changing conditions because no new legislation is
required. When the agency is charged with devel-
oping regulations, it must make them available to
the public. This can be done through notice and
comment rule making, which requires that pro-
posed regulations be published for public com-
ment, that the agency respond to the comments,
and that the proposed regulation be revised and
republished if necessary. The agency must also
publish the information it relied upon to develop
the proposed regulation, including whether it re-
lied on private standards such as building codes or
standards developed by other agencies. In some
circumstances the agency may also have public
hearings on proposed regulations. When the regu-
lations are adopted, they are legally binding unless
they exceed the agency’s authority or conflict with
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other laws or the state or federal constitution. In
emergencies, rules can be published and put into
affect without a prior comment period, as long as
they are subject to later revision. Thus the agricul-
ture department might publish an emergency rule
to block the import of BSE infected beef.

In addition to formal regulations, agencies
publish documents that explain how the agency
interprets the law, and how to comply with it.
These guidance documents do not have the force
of law, in that they are not binding on the courts.
They are useful because they can provide a plain
language explanation of formal regulations and
enabling legislation, and thus assist the public with
compliance. An agency can also provide guidance
by publishing records of enforcement actions.
While the agency is not bound to follow past
precedent in all cases, it does provide useful infor-
mation for regulated entities.

JUDICIAL REVIEW

When the courts review a law passed by the legisla-
ture, they are obliged to uphold it unless there are
constitutional problems with it. When courts re-
view agency regulations, they determine whether
the agency is constitutional, whether it is within
the powers delegated to the agency, whether the
delegation is constitutional, and whether the agency
followed the correct procedures for promulgating
or enforcing the regulation. If the regulation passes
this test, the court will defer to the agency’s expert-
ise on nonlegal matters. In a classic public health
case, Jacobson v. Massachusetts (1905), the United
States Supreme Court found that a regulation
requiring smallpox vaccination could not be over-
turned just because some scientists disagreed with
it. The Court established the standard that it is the
agency’s role to choose from available regulatory
alternatives, and in the process to balance the
needs of the individual and those of the state. The
courts will not second-guess such decisions unless
they are outside the agency’s legal authority, or if
the agency acted in an arbitrary and capricious
manner in promulgating or enforcing the regula-
tion. Without this deference, public health regula-
tion could often be stalled in the courts. In a
modern example, the courts have allowed health
departments to require the named reporting of

HIV (human immunodeficiency virus) infection,
despite opposition by some public health officials.

EDWARD P. RICHARDS

(SEE ALSO: Landmark Public Health Laws and Court
Decisions; Licensing; Police Powers; Public Health
and the Law; Regulatory Authority)
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LEISHMANIASIS

Leishmaniasis is caused by protozoan parasites of
the genus Leishmania that are spread by the bite of
female phlebotomine sand flies of the genus
Phlebotomus in the Old World and Lutzomyia in the
New World.

Approximately 350 million people in eighty-
eight countries are thought to be at risk for
leishmania infection. The true number of infected
individuals is unknown, as it is not considered a
reportable disease in many of the affected coun-
tries. The World Health Organization (WHO) esti-
mates that twelve million people are infected and
that there are between 1.5 and 2 million new cases
each year.

Leishmania infection occurs in a variety of
mammalian hosts, including the domestic dog,
rodents, and sloths. When a sand fly, a night-biting
insect, takes a blood meal from an infected mam-
mal, it will ingest leishmania parasites, called
amastigotes, along with the blood. Over seven days
leishmania multiply in the flight muscles and de-
velop into infective, flagellated promastigote forms.
When the sand fly next takes a blood meal, these
promastigotes are injected into a new mammalian
host, where they transform back into the amastigote
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form and begin to divide. Leishmania species are
obligate intracellular parasites that infect and
replicate in mononuclear phagocytic cells such as
macrophages. Infection can also occur via blood
transfusion, shared intravenous needles, or, rarely,
direct contact with skin lesions. The incubation
period in humans is usually from three to eight
months, but can be as short as two weeks or as long
as several decades.

The spectrum of clinical manifestations caused
by leishmania is divided into three broad catego-
ries: cutaneous, mucocutaneous, and visceral leish-
maniasis. Cutaneous leishmaniasis is found world-
wide and results in skin lesions ranging from a
single, discrete, self-healing ulcer to diffuse pro-
gressive induration. The spectrum of disease is
determined by the species of the parasite and the
ability of the host to mount a cell-mediated re-
sponse. A hyper-immune response causes destruc-
tive changes such as those seen in mucocutaneous
disease, and a hypo-immune response results in
visceral and diffuse cutaneous leishmaniasis. In
Old World cutaneous leishmaniasis, the usual causa-
tive species are L. major, L. tropica, or L. aethiopica.
In the Americas, cutaneous lesions are usually the
result of infection with L. braziliensis, L. mexicana,
L. amazonensis, or L. panamensis.

In mucocutaneous leishmaniasis (also called
espundia), the infection causes destruction of mu-
cous membranes of the nose, mouth, and throat.
This form of leishmania is found almost exclusively
in the Americas and is seen predominantly in
a subset of patients infected with L. braziliensis.
Diffuse cutaneous leishmaniasisis, caused by L.
aethiopica, is characterized by induration of skin
without ulceration.

Visceral leishmaniasis, or kala-azar, is the most
severe form of infection with parasites dissemi-
nated throughout the reticuloendothelial system.
Patients experience fevers, night sweats, and weight
loss. The spleen and liver become enlarged, some-
times massively. Blood work reveals anemia,
leucopenia, thrombocytopenia, and a marked in-
crease in gamma-globulin levels. If untreated, vis-
ceral leishmaniasis is virtually always fatal.

It used to be thought that each species of
leishmania resulted in a particular clinical syn-
drome. However, it is now being recognized that
there is considerable overlap in the clinical presen-
tation of each species. Most people bitten by

leishmania-infected sand flies will never manifest
any evidence of the infection. After recovery from
leishmaniasis, a person is immune for life from
reinfection by that strain.

Conditions that impair cell-mediated immu-
nity can result in more severe, disseminated
leishmanial infections. This has been seen in organ
transplant recipients and, most importantly, in
persons infected with HIV (human immunodefi-
ciency virus), in whom visceral leishmaniasis has
become a frequent opportunistic infection in en-
demic regions.

Diagnosis is made by microscopic identifica-
tion of the parasite in tissue samples, by growing
the organisms in culture, or by polymerase chain
reaction (PCR) of tissue. PCR is a test that will
identify even trace amounts of leishmanial DNA in
tissue. Samples are taken from the edge or base of
a skin ulcer in cutaneous disease. Bone marrow or
splenic aspirates are the best tissue samples in
cases of visceral disease. Testing for serum anti-
bodies against leishmania parasites may be helpful.

Cutaneous lesions often heal spontaneously.
Treatment is undertaken when the lesions are
in cosmetically disfiguring areas, when the infec-
tion is widespread, and for certain leishmania spp.
that are less likely to heal (e.g., L. brasiliensis).
Pentavalent antimony (sodium stibogluconate,
Pentostam), given either systemically or intralesion-
ally, is the drug of choice for cutaneous lesions.
Mucocutaneous and visceral leishmaniasis always
require intravenous treatment with a pentavalent
antimonial. Other effective medications for some
species include amphotericin B (HIV-infected in-
dividuals) and pentamidine (for L. panamensis).

As there are many animal reservoirs of infec-
tion, and as elimination of sand flies is unlikely,
control of leishmaniasis depends on avoiding ex-
posure to sand flies. This involves a combination
of insect repellent, fine-meshed bed nets, and
protective clothing, and avoiding areas known to
harbor sand flies.

MARTHA FULFORD

JAY KEYSTONE

(SEE ALSO: Communicable Disease Control; Tropical
Infectious Diseases)
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LEPROSY

Evidence of leprosy (Hansen’s disease) has been
detected in prehistoric human remains, and the
disease has been described in Biblical and other
historical records dating as far back as the 2nd
millennium B.C.E. It was a feared disease, and its
victims were shunned because of their disfiguring
stigmata—collapsed facial bones, fingers, and toes,
with the hands and feet ultimately rotted away.
Leprosy was among the first diseases identified as
contagious. Early societies took measures to shield
their healthy members from contagion: lepers were
obliged to wear distinctive clothing and carry a bell
to warn others of their presence, or they were
segregated in lazarettos, precursors of quarantine
stations and isolation hospitals. Segregation re-
mained part of the control measures for leprosy in
modern industrial nations until late in the twenti-
eth century, and it still persists in some countries.
This is a questionable practice, because the causa-
tive acid-fast bacillus that causes leprosy is only
sluggishly infective. Transmission usually requires
prolonged close personal contact, and children
are most vulnerable. Transmission is mainly by
nasal secretions, though bedbugs have been sus-
pected as vectors.

The lepra bacillus, Mycobacterium leprae, be-
longs to the same family as tuberculosis. It attacks
the skin and peripheral nerves, slowly destroying
tissue, deforming the extremities, and disfiguring
the face; it runs a natural course over many years,
and death is as often due to other infections as to
leprosy itself. Worldwide, ten to twelve million
people suffer from leprosy, mainly in the Indian
subcontinent, parts of the Middle East, and Latin
America. Approximately 500,000 new cases are
reported annually with about 300 cases per year in
the United States, mainly among immigrants who
harbored the infection on arrival. Control requires
early detection and active treatment with one or
more of several effective antibiotics, such as
Rifampin. Once treatment is initiated, the risk of
transmission is minimized. BCG vaccine confers
some resistance to infection, while HIV (human
immunodeficiency virus) infection increases the
risk of infection with leprosy.

Leprosy is now known as Hanson’s disease,
named after Armauer Hanson, the Norwegian
physician who discovered the cause of the dis-
ease in 1873.

JOHN M. LAST

(SEE ALSO: Contagion; Isolation; Quarantine)
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LICENSING
A license is a permit granted by a government to
carry out a regulated activity. Licensing is the most
common form and method of health regulation.
Most licensing in the United States is done by the
states under their police powers. A state legislature
must pass a law requiring a license to engage in a
specific activity, such as practicing medicine or
preparing food. The statute delegates the power to
establish the conditions for licensure to an agency
such as a department of health, or to a board such
as a board of medical examiners. The agency
publishes the conditions for licensure, which are
often based on national codes, and every license
holder must meet these standards. A license holder
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can be required to give up certain legal rights as a
condition of licensure, such as agreeing to allow
inspectors into a restaurant without a warrant. A
license can be revoked or limited for not comply-
ing with the terms of licensure.

EDWARD P. RICHARDS

(SEE ALSO: Legislation and Regulation; Police
Powers; Public Health and the Law)
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LIFE EXPECTANCY AND LIFE
TABLES
A life table converts a set of age-specific mortality
rates into a survival curve, from which summary
statistics, such as life expectancy, can be derived.
The procedure was developed first for humans,
primarily for the purpose of calculating premiums
for life insurance and annuities. Later the same
approach was used to study the survival of pa-
tients, other living species, and inanimate objects.

Crude life tables were produced by the Roman
Aemilius Macer in Rome in 225 C.E., and by John
Graunt and William Petty in the seventeenth cen-
tury. The astronomer Edmund Halley, in 1693,
was the first to employ correct mathematical meth-
ods to calculate a life table, using vital statistics
collated by Caspar Neumann of Breslau. Figure 1
shows Halley’s Breslau life table, William Farr’s life
table for England and Wales 150 years later, and a
life table for Canada 300 years later.

A life table is easy to calculate if the mortality
rates are known for each year of age. Starting with
an arbitrary large number, say 1,000, of newborn
infants, the number surviving to age one year can
be estimated from the mortality rate in the first
year of life. Then the number surviving to the age
two years can be estimated using the mortality rate
in the second year of life, and so on.

In practice, calculations are complicated by
the fact that the mortality rates for single years of
age cannot be estimated precisely, even in large

Figure 1

Three Population Life Tables
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SOURCE:“Breslau”: Willigan J D, Lynch K A. Sources and  
Methods of Historical Demography. New York: Academic 
Press, 1982, p.ll.
“Eng & Wales”: Registrar General. English Life Tables. Tables
of Lifetimes, Annuties and Premiums. London: Her Majesty's 
Stationery Office 1864.
“Canada”: Statistics Canada. Life Tables, Canada and 
Provinces, 1990-92. Ottawa: Minister of Industry, 1995.

populations, and some form of smoothing is re-
quired. The sharp decline in mortality during
infancy and childhood, and the small numbers in
extreme old age, also create problems. However
the simple method can be used to calculate abridged
life tables, using mortality rates for broader age
groups, which are more readily available. Such
tables are usually sufficient for public health
purposes.

Figure 2 shows the distribution of the ages at
death implied by the English and Canadian life
tables of Figure 1. In the earlier table the distribu-
tion has two peaks, one in the early childhood and
the other in the 70–74 age group. In the later table
the deaths in childhood have shifted to old age,
producing a single peak at 80–84 years. The arith-
metic mean of the distribution of ages at death is
called life expectancy (i.e., expectation of life at
birth), and is widely used as an indicator of the
health of the population. The expectation of life at
birth is forty-five years for the English life table and
eighty-one years for the Canadian life table.

The vast majority of published life tables are
period life tables, which are based on mortality
rates over a limited time period. Since mortality
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Figure 2

Two Population Life Tables Showing the Distribution 
of Deaths
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changes over time, no actual population experi-
ences the survival depicted in a period life table.
Such a table represents, instead, a hypothetical, or
synthetic, cohort. Comparing values of life expec-
tancy from different period life tables is really
equivalent to comparing age-standardized mortal-
ity rates, since reciprocal of life expectancy is a
form of age-standardized mortality rate.

True cohort, or generation, life tables require
age-specific mortality rates covering nearly 100
years. Table 1 shows the life expectancy for two
completed cohorts. Life expectancy is consistently
greater for females than for males, and the differ-
ence has widened over the sixty-year period be-
tween the two groups. Information on the cause of
death can be incorporated into the life table calcu-
lations in two ways. First, it is possible to calculate
the number, out of those alive at a given age, who
will die subsequently from a particular cause. Sec-
ond, the gain in life expectancy which would be
obtained by eliminating a particular cause of death
can be calculated.

As life expectancy increases toward its natural
upper limit, life tables become less useful as indi-
ces of the health of a population. Beginning in the
1960s procedures were developed to incorporate
information on disability into life tables. The sim-
plest approach is to multiply the number living at a

Table 1

Mean and Median Survival (Years) in Two Canadian 
Cohort Life Tables

Cohort Date of Birth: 1831 1891

Mean Survival (eo)
Median survival

Males

45

Females

48

Males

9
62

Females

54
68

SOURCE: Statistics Canada. Report on the Demographic 
Situation in Canada 1992. Current Demographic Analysis.
Ottawa: Minister of Industry, Science and Technology, 1992; 
p. 150.

given age, derived from a current life table, by the
proportion of the population at that age who are
found, in a health survey, to be free of disability.
The sum of these products over the life span gives
the disability-free life expectation. In such calcu-
lations people are considered to be either dis-
abled or not disabled, and the definition is some-
what arbitrary. The method can be expanded to
incorporate different levels of disability, which
are weighted to give the disability-adjusted life
expectancy.

GERRY B. HILL

(SEE ALSO: Cohort Life Tables; Demography; Graunt,
John; Mortality Rates; Rates: Adjusted; Rates: Age-
Adjusted; Rates: Age-Specific)
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LIFESTYLE
In public health, “lifestyle” generally means a pat-
tern of individual practices and personal behav-
ioral choices that are related to elevated or re-
duced health risk. Since the mid-1970s, there has
been a growing recognition of the significant con-
tribution of personal behavior choices to health
risk—in the United States thirty-eight percent of
deaths in 1990 were attributed to tobacco, diet and
activity patterns, and alcohol. Equally important,
illnesses attributable to lifestyle choices play a role
in reducing health-related quality of life and in
creating health disparities among different seg-
ments of the population.

Lifestyles are born of a multitude of causes,
from childhood determinants to personality
makeup to influences in the cultural, physical,
economic, and political environments. Thus, ef-
forts to encourage good health practices should
also promote environments that support them.
A good resource for lifestyle information is
http://www.healthfinder.gov.

DENNIS D. TOLSMA

(SEE ALSO: Behavior, Health-Related; Behavioral
Determinants; Behavioral Risk Factor Surveillance
System; Health Promotion and Education)
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LIND, JAMES
James Lind (1716–1794) was an Edinburgh Scot,
apprenticed to a surgeon at the age of fifteen, who
entered the Royal Navy as a ship’s surgeon at age
twenty-three, serving for nine years. After leaving
the navy, he returned to Edinburgh, where he
gained a medical degree and went into practice. In
1758 he became consultant physician at a naval
hospital and held this position for the next twenty-
five years. His experiences at sea had aroused his
interest in naval hygiene, and he is recognized as a
pioneer in this field.

Lind is remembered mainly for his work on
scurvy, the vitamin C deficiency disease. Having

observed sailors with scurvy, which was then a
prevalent disease among sailors on long sea voy-
ages, he speculated about its likely cause, suspect-
ing that the shortage of fresh food such as fruits
and vegetables might be responsible. On his own
long voyages he experimented with diets, and he is
renowned now among exponents of clinical trials
because he reported the first such clinical trial that
was systematically designed and conducted. It was
a modest trial in which twelve sailors were allo-
cated in groups of two each to receive cider, elixir
of vitriol, vinegar, sea water, purgatives, and citrus
fruits (oranges, lemons). Those who received the
citrus fruits recovered rapidly from their scurvy,
while the others did not. Although the sample sizes
were grossly inadequate and other aspects of clini-
cal trials were not adopted, this successful demon-
stration of an effective way to treat and to prevent
scurvy immensely enhanced the health prospects
of seafarers on long voyages, such as those of the
explorer James Cook in the Pacific Ocean a few
years later. Cook’s sailors had a daily regimen of
sucking the juice of a lime, and none of these
sailors got scurvy. The slang word “limey” applied
to British sailors originated from this practice.
Lind wrote several works on naval hygiene, includ-
ing an Essay on the Most Effectual Means of Preserving
the Health of Seamen in the Royal Navy (1757); his
best known work is A Treatise of the Scurvy (1753).

JOHN M. LAST
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LIPIDS
See Blood Lipids; Hyperlipidemia; and
Lipoproteins

LIPOPROTEINS
Lipoproteins are particles in the bloodstream that
transport fatty substances called lipids between
different organs, glands, and tissues. The interior
of the lipoprotein contains triglycerides (glycerol
esterified with three fatty acids) and cholesterol
esterified with fatty acids. The covering mem-
brane of a lipoprotein contains chemicals more
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easily soluble in blood than those in the interior,
such as free cholesterol, phospholipids (e.g., leci-
thin), and apoproteins. Since the different lipo-
proteins contain different amounts of triglyce-
rides and cholesterol, they may be separated by
centrifuging them into particles with different
densities, including low-density (LDL), high-density
(HDL), and very low-density (VLDL) particles.
Apoproteins (such as apo A in HDL particles and
apo B in VLDL and LDL particles) function to
direct the lipoproteins to their destinations or to
act as coenzymes to activate certain other enzymes
that process the lipoproteins.

DONALD A. SMITH

(SEE ALSO: Atherosclerosis; Blood Lipids; Cholesterol
Test; HDL Cholesterol; Hyperlipidemia; LDL Cho-
lesterol; Triglycerides; VLDL Cholesterol)

LISTER, JOSEPH
Joseph Lister (1827–1912) was an English sur-
geon. Educated at University College, London, he
practiced and taught surgery in Scotland, first in
Glasgow and then in Edinburgh, before returning
to London in 1877. Lister was concerned about
the frequently fatal wound infections that fol-
lowed surgical operations, and, in search of solu-
tions to this problem, he studied the work of
European bacteriologists, notably that of Louis
Pasteur. Lister thought that bacteria caused the
postoperative infections that were so common,
and although the connection between bacteria
and infection had not been confirmed beyond
doubt at that time, he understood that bacteria
could be killed by antiseptics. He came up with
the idea of using carbolic acid for this purpose
and started the practice of preoperative cleans-
ing of his and his assistants’ hands with carbolic
acid, as well as spraying carbolic acid liberally
in the air in the operating room. The dramatic
beneficial results of what amounted to an experi-
mental trial of this regimen were reported in
the Lancet in 1867. Lister’s methods transformed
the practice of surgery from a desperate, life-
threatening gamble into a relatively safe proce-
dure for many conditions—including the manage-
ment of childbirth.

Unlike Ignaz Semmelweiss and Oliver Wen-
dell Holmes, who preceded Lister in recognizing

the importance of cleanliness in preventing infec-
tion during childbirth, Lister offered a method
that did not imply that doctors were dirty, and so
his message was heeded rather than rejected. There-
fore he, more than Semmelweiss or Holmes, de-
serves much credit for making childbirth safe, as
well as for the concept of antiseptic surgical opera-
tions. Lister was showered with honors, including
elevation to the peerage, the first medical doctor
to achieve this distinction. He was buried in West-
minster Abbey with the pomp and ceremony re-
served for the greatest national heroes.

JOHN M. LAST

(SEE ALSO: Antisepsis and Sterilization; Holmes,
Oliver Wendell; Semmelweiss, Ignaz)
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LONGEVITY

See Life Expectancy and Life Tables

LOUIS, PIERRE CHARLES
ALEXANDRE

Pierre Charles Alexandre Louis (1787–1872) was
a French physician who graduated from the
Sorbonne in 1813. He spent several years in Rus-
sia, and when he returned to Paris, he worked at
l’Hôpital Charité, where he began to collect and
numerically analyze information about patients
and the treatments they received. His numerical
method was quite new to medical practice—no
one had ever before counted cases, examined the
pathological lesions they had, and classified the
outcome of the treatments in such detail. Louis
published the results of his studies in a series of
monographs, beginning with the one that made
him famous, Récherches Anatomico-Pathologiques sur
la Phthisie (1825). (The first English translation,
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Researches in Phthisis—Anatomical, Pathological,
Therapeutical, was published by the Sydenham Soci-
ety of London in 1844.) This is a statistical study of
1,960 clinical cases and 358 autopsy dissections of
tuberculosis, and it established his reputation as a
distinguished medical scientist. It is now regarded
as one of the classic works of medicine.

Louis’s statistical analysis of a series of cases of
typhoid included evidence enabling him to distin-
guish it from typhus, and in fact he gave typhoid its
name. In 1835, he wrote a scathing polemic on the
outcome of bloodletting as a way to treat diseases
(Récherches sur les Effets de la Saignée), which conclu-
sively proved that far from benefitting patients,
this widely used and fashionable procedure harmed,
and sometimes even killed them. Aspiring medical
scientists who were skeptical about prevailing stan-
dards of care and had an interest in Louis’s nu-
merical approach, from other countries as well as
France, sought him out as a mentor. Among his
pupils were William Farr, Oliver Wendell Holmes,
and Lemuel Shattuck. Louis founded the Medecine
d’Observation in Paris, and he is recognized as the
founding father of modern medical statistics.

JOHN M. LAST

(SEE ALSO: Statistics for Public Health)

LOVE CANAL
Love Canal is an abandoned canal in Niagara
County, New York, where a huge amount of toxic
waste was buried. The waste was composed of at
least 300 different chemicals, totaling an estimated
20,000 metric tons. The existence of the waste was
discovered in the 1970s when families living in
homes subsequently built next to the site found
chemical wastes seeping up through the ground
into their basements, forcing them to eventually
abandon their homes.

Love Canal was used from the 1940s through
the 1950s by the Hooker Chemical Company and
the city of Niagara Falls, among others, to dispose
of their hazardous and municipal wastes and other
refuse. The canal was surrounded by clay and was
thought at the time to be a safe place for disposal—
and, in fact, burying chemicals in the canal was
probably safer than many other methods and sites
used for chemical disposal at the time. In 1953, the

Niagara Falls Board of Education bought the land-
fill for $1 and constructed an elementary school
with playing fields on the site. Roads and sewer
lines were added and, in the early 1970s, single-
family homes were built adjacent to the site.

Following a couple of heavy rains in the mid-
1970s, the canal flooded and chemicals were ob-
served on the surface of the site and in the base-
ments of houses abutting the site. Newspaper cov-
erage, investigations by the State of New York and
by the U.S. Environmental Protection Agency,
combined with pressure from the district’s U.S.
congressional representative and outrage on the
part of local residents, led to the declaration of a
health emergency involving “great and imminent
peril to the health of the general public.” Ulti-
mately, in August, 1978, a decision was made by
Governor Hugh Carey, supported by the White
House, to evacuate the residents and purchase 240
homes surrounding the site. Shortly thereafter,
the residents of nearby homes that did not imme-
diately abut the site also became concerned about
their health and conducted a health survey that
purported to show an increase in the occurrence
of various diseases and problems such as birth
defects and miscarriages, which were attributed to
chemical exposures. A great controversy ensued
over whether the observations were real or re-
flected normal rates of such problems, and whether
chemical exposures had, in fact, occurred. Eventu-
ally, political pressure resulted in families being
given an opportunity to leave and have their homes
purchased by the State. About 70 homes remained
occupied in 1989 by families who chose not to move.

The controversy at Love Canal followed on
the heels of the heightened awareness that oc-
curred in the 1960s about environmental contami-
nation, and it contributed to public and regulatory
concern about hazardous wastes, waste disposal,
and disclosure of such practices. Such concerns
led Congress to pass the Resource Conservation
and Recovery Act (RCRA) and the Toxic Sub-
stances Control Act (TSCA) in 1976, and the Com-
prehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA), also known as
the Superfund bill, in 1980. When CERCLA was
passed, few were aware of the extent of the prob-
lem potentially created by years of inappropriate
or inadequate hazardous waste disposal practices.
Since implementing CERCLA, the U.S. Environ-
mental Protection Agency has identified more
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than 40,000 potentially contaminated “Super-
fund” sites.

GAIL CHARNLEY

(SEE ALSO: Environmental Determinants of Health;
Environmental Protection Agency; Risk Assessment,
Risk Management; Toxic Substances Control Act;
Toxicology)
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LUNG CANCER
Lung cancer is a malignant disease in which lung
cells become abnormal, characterized by uncon-
trollable, unlimited growth. These cells can then
invade nearby normal tissue and destroy organ
structure, a process called “invasion.” Lung cancer
cells can also break down lung tissue structure and
enter the bloodstream or lymphatic system and
thus spreads to distant organs in other parts of the
body, a process called metastasis. Clinically, lung
cancer can be classified into two groups according
to its cell types under microscopy: non-small cell
lung cancer and small cell lung cancer. Non-small
cell lung cancer includes cancers of three cell
types: squamous cell carcinoma, adenocarcinoma,
and large cell carcinoma. Small cell lung cancer,
also called oat cell cancer, is a less common cancer
that grows faster, and is more likely to spread
to other parts of the body than non-small cell
lung cancer.

Lung cancer is a highly lethal disease in the
United States and worldwide. According to Parkin
et al. (1999), lung cancer was the most frequent
cancer in 1990, worldwide, with 1.04 million new
cases (771,800 in men and 265,100 in women). It is
the most common cancer in men and the fifth

most frequent cancer in women. Lung cancer is
the leading cause of cancer deaths worldwide, with
a total of 921,000 deaths per year (692,600 in men
and 228,400 in women) in 1990. In the United
States, it was estimated that 169,500 new lung
cancer patients (90,700 men and 78,800 women)
would be diagnosed and 157,400 (90,100 men and
67,300 women) would die of lung cancer in 2001.
The five-year survival rate of lung cancer is 13.7
percent in the United States, 7.8 percent in devel-
oping countries, 7 percent in Eastern Europe, 7.9
percent in China, and 6.7 percent in India.

The changes (increase or decrease) of lung
cancer incidence corresponds to the alterations of
prevalence of smoking in the population twenty to
thirty years earlier, representing a latent period
between tobacco exposure and the occurrence of
lung cancer. A significant decrease in the inci-
dence of lung and bronchus cancer in males in
North America started in the late 1980s. Between
1990 and 1996 there was a 2.6 percent decline in
incidence per year. Incidence rates of lung and
bronchus cancer in females are stabilizing in the
United States. Although the death rate from lung
cancer in males is decreasing, it is increasing among
females, and it has now exceeded the breast cancer
death rate among females.

Tobacco smoking is a major cause of lung
cancer. Over 4,000 chemical compounds have been
identified in the tobacco leaf. Carcinogens in to-
bacco smoke can damage the cells in the lungs,
which may lead to the development of lung can-
cer. More than fifty chemical compounds in to-
bacco smoke have been recognized as known or
probable human carcinogens, some of which may
be formed during combustion (or smoking) and
some which may exist naturally in tobacco. Several
groups of carcinogens in tobacco smoke are re-
lated to lung cancer, including polycyclic aromatic
hydrocarbons (PAHs), aromatic amines, benzene,
hydrazine, and vinyl chloride. Smoking results in
damage to the bronchial and lung epithelium,
which leads to lung cell proliferation and finally to
lung cancer. Animal studies confirm the carcino-
genic potential of tobacco smoke in tissues having
smoke contact: in these studies smoke exposure
leads to laryngeal tumors and pulmonary ade-
nomas. In humans, cigarette smokers have in-
creased levels of tobacco carcinogen DNA adducts
in the lung and bronchus when compared with
nonsmokers.
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A very strong association between cigarette
smoking and lung cancer has been consistently
observed in studies done since the early 1950s.
These studies have shown that cigarette smoking
precedes lung cancer occurrence. It has been esti-
mated that cigarette smokers have a ten-fold higher
risk of lung cancer, in comparison with nonsmokers.
With the increased number of cigarettes smoked
per day, the risk is increased—heavy smokers are
at greater risk of lung cancer than moderate smok-
ers; and moderate smokers are at higher risk than
light smokers and nonsmokers. The risk for indi-
viduals who smoke two or more packs per day is
about twenty times that of nonsmokers, and longer
smoking duration has a stronger effect on the risk
of lung cancer. Beginning to smoke at an early age
is also related to an increased risk, and the lung
cancer risk declines with an increased duration of
cessation. The percentage of reduction in risk
after quitting smoking depends on the duration of
exposure to smoking. The observed relationship
between cigarette smoking and the risk of lung
cancer is consistent with different study designs
and in studies of different populations all over the
world. Over eighty-five percent of deaths from
lung cancer can be attributed to cigarette smok-
ing. It is estimated that tobacco smoking accounts
for over ninety percent of male lung cancer deaths
and seventy-nine percent of female lung cancer
deaths in the United States.

Smoking of other tobacco products, such as
cigar and pipe smoking, is also associated with an
increased risk of lung cancer. Like cigarette smok-
ing, the risk of lung cancer is increased with the
frequency and years of cigar and pipe smoking.
Environmental tobacco smoke (ETS), also known
as secondhand smoke, increases the risk of lung
cancer among nonsmokers. It is estimated that
ETS may lead to 3,000 new cases of lung cancer
per year in nonsmokers in the United States. Other
risk factors for lung cancer include race, occu-
pational exposures (e.g., arsenic, asbestos, chro-
mium, mustard gas, PAHs), residential radon ex-
posure, radiation, air pollution, and nutritional
factors. The host susceptibility factors for lung
cancer include inheritance of different polymorphic
genotypes that may interact with tobacco smoke in
determining the risk of lung cancer.

Smoking cessation or lifelong abstinence from
smoking offer the best opportunities to reduce
lung cancer incidence and death rates. Reducing

the prevalence of smoking will lead to a dra-
matic decrease in the incidence of lung cancer in
the general population. According to the Cen-
ters for Disease Control and Prevention (CDC),
cigarette smoking is the single most preventable
cause of premature death in the United States.
More than 400,000 people die from causes attrib-
utable to cigarette smoking each year, including
276,000 men and 142,000 women. The promotion
of smoking cessation is the most cost-effective tool
against lung and other smoking-related cancers
and diseases.

Control of other risk factors, such as work-
place exposures associated with the increased risk
of lung cancer, environmental tobacco smoke, and
radon exposure in residences, may also lead to a
reduced risk of lung cancer. Sputum cytology and
chest radiographs are not recommended for lung
cancer screening because no favorable impact of
the screening on lung cancer mortality has been
demonstrated. Recent developments have pointed
out that the molecular genetic alterations associ-
ated with progression toward lung cancer, such as
p53 mutations in sputum samples, may help to
identify high-risk individuals for early detection
and chemoprevention.

ZUO-FENG ZHANG

(SEE ALSO: Cancer; Causes of Death; Chronic Illness;
Environmental Tobacco Smoke; Noncommunicable
Disease Control; Smoking Behavior; Smoking Cessa-
tion; Women’s Health)
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M
MAD COW DISEASE
See Bovine Spongiform Encephalopathy and
Transmissible Spongiform Encephalopathy

MALARIA
Malaria is the most clinically important parasitic
disease worldwide. It kills as many as 2.7 million
people annually. The human suffering and eco-
nomic costs are enormous. Although malaria has
been eradicated from temperate zones, it contin-
ues to pose a major public health threat to more
than forty percent of the world’s population.

EPIDEMIOLOGY AND TRANSMISSION

Currently, malaria occurs in one hundred coun-
tries and territories inhabited by a total of 2.4
billion people (see Figure 1). The World Health
Organization estimates that there are 300 million
to 500 million clinical cases annually, resulting in
approximately 1.5 million to 2.7 million deaths.
Ninety percent of the deaths are in children under
five years of age living in sub-Saharan Africa.
Other risk groups include pregnant women, inter-
nally displaced persons and refugees, and interna-
tional travelers.

Malaria transmission occurs by the bite of an
infective female Anopheles sp. mosquito. Although
most cases are transmitted by mosquito, the infec-
tion can be passed from mother to the unborn
child, or through contaminated blood products,
needle sharing, or organ transplantation.

AGENT AND LIFE CYCLE

Human malaria infection is caused by one or more
of four species of the intracellular parasite of the
genus plasmodium. Plasmodium falciparum, P. vivax,
P. ovale, and P. malariae differ in geographic distri-
bution, microscopic appearance, clinical charac-
teristics, and potential for conferring immunity in
the host. Although P. vivax is the most common
form of malaria worldwide, P. falciparum is the
most severe, contributing to most of the morbidity
and mortality.

The life cycle of the four species of human
malaria consists of two phases: the sexual (sporo-
gony) and asexual phases (schizogony; see Fig-
ure 2). Schizogony begins when an infective fe-
male anopheline mosquito injects sporozoites into
the human host while taking a blood meal. The
sporozoite stage of the parasite disappears from
circulation within thirty minutes. Those avoiding
the host immune system invade the liver and un-
dergo development and multiplication to form
schizonts. Over the next five to fifteen days, the
schizonts mature, rupture the liver cell, and invade
the circulation as merozoites. These merozoites
bind to the red blood cell wall. They then pene-
trate the red blood cell, where they develop as ring
forms and grow into trophozoites. Further divi-
sion creates red blood cell merozoites which form
a mature schizont. The blood cell swells and rup-
tures, releasing merozoites that go on to invade
other red blood cells. Clinical symptoms result
when the blood cell ruptures and releases cellular
debris from infected cells into the bloodstream.
The host response to these toxins produces the
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Figure 1

Chloroquine–sensitive malaria

Chloroquine–resistant P. falciparum

Multidrug–resistant P. falciparum

Malarial Endemic Areas of the World

SOURCE: Adapted from World Health Organization (1996). "World Malaria Situation in 1993, Part 3." Weekly Epidemiology Record 71 (5): 
37.

classic paroxysms of fever and chills, which are
closely timed with the cycles of red blood cell
schizogony. The timing of the blood cell phase
differs depending on the species of the parasite. P.
vivax and P. ovale classically have cycles of forty-
eight hours, P. malariae seventy-two hours, and P.
falciparum forty-eight hours, although this may vary.

After a period of time, some of the merozoites
develop into male and female sexual forms called
gametocytes. The gametocytes are ingested by the
female anopheline mosquito during a blood meal.
Inside the mosquito’s stomach, the male and fe-
male gametocyte fuse to form a zygote, which
quickly becomes a mobile oökinete, which pene-
trates the stomach wall to form an oöcyst. The
oöcyst then bursts, releasing sporozoites that mi-
grate to the salivary glands, ready to be injected

into a human host, thus completing the cycle. The
parasite generally develops within the mosquito
(sporogony) in nine to twelve days, but this time
varies according to parasite species and external
temperature.

P. vivax and P. ovale differ from the other two
species in that some hepatic trophozoites, called
hypnozoites, may remain dormant and persist in
the liver for months to up to four years. Peri-
odic release of merozoites formed from these
hypnozoites can produce recurrent parasitemia
and clinical symptoms. Recurrent parasitemia can
also occur with P. falciparum and P. malariae, al-
though these species do not form hypnozoites.
Infection with these parasites may remain in the
blood at subclinical levels because of either the
host immune system or use of antimalarial drugs
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Figure 2

Sporogonic Cycle

Erythrocytic Cycle
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SOURCE: Adapted from: Oaks, S. C., Mitchell, V. S., Pearson 
G. W., Carpenter C. C. J., eds. Malaria Obstacles and 
Opportunities. Washington, D.C.: National Academy of 
Sciences, 1991. Reprinted with permission, courtesy of the
National Academy Press.

that do not completely clear the blood-stage para-
sites. The level of parasitemia can increase weeks
to months later, giving rise to another clinical
attack. While P. falciparum rarely returns more
than several months after the initial infection, P.
malariae may become active again up to forty years
after the infection.

CLINICAL DISEASE AND DIAGNOSIS

The clinical presentation of malaria is very non-
specific. The degree of natural and acquired im-
munity of the patient can influence the clinical
course dramatically. Classic symptoms among
nonimmune persons include fever, chills, sweats,
body aches, headache, decreased appetite, nausea,
vomiting, and diarrhea. Signs of malaria infection
may include an enlarged liver and spleen, anemia,
jaundice, low blood pressure, fast heart rate, and
decreases in the number of white blood cells and
platelets. Children may also show fretfulness, unu-
sual crying, and sleep disturbances. The hallmark
of malaria is the paroxysms (attacks) of these

symptoms, which recur with predictable periodic-
ity. P. vivax and P. ovale malaria classically cause
symptoms every forty-eight hours, P. malariae every
seventy-two hours. P. falciparum features irregular
patterns. The presentation of these classic attacks
is highly variable and may not occur at all early in
the disease or in partially immune persons.

Life-threatening disease generally occurs only
with P. falciparum infections and can progress
from uncomplicated malaria within hours. Neuro-
logic manifestations are the most common presen-
tation of severe disease, often appearing as altered
mental status, drowsiness, coma, or convulsions.
Other important severe clinical conditions include
renal failure, pulmonary distress, severe anemia,
low blood sugar, and shock.

Malaria in pregnancy can have devastating
effects, especially when caused by P. falciparum. In
nonimmune pregnant women, malaria infections
can lead to increased risk of maternal and fetal
death. Among semi-immune pregnant women,
low birth weight due to placental parasitemia rep-
resents the greatest risk factor for neonatal death.

Due to the nonspecific nature of malaria symp-
toms, the diagnosis cannot be made based on
clinical signs and symptoms alone. Laboratory
diagnostic tests must be performed on any patient
suspected of having a malaria infection. The stan-
dard for diagnosing malaria is the microscopic
visualization of parasites in red blood cells on
Giemsa-stained thick and thin smears. Advantages
of microscopy include high sensitivity and specific-
ity among properly trained and supervised techni-
cians. Microscopy also offers the ability to identify
the infecting species and quantify the level of
parasitemia. Immunochromatographic rapid di-
agnostic tests have been developed that may de-
tect P. falciparum and non–P. falciparum infec-
tions. These require no special equipment and
are relatively easy to use. The determination of
parasite density is not possible with these dip-
sticks. Other less common methods used for diag-
nosing malaria infections include serologic tests
using an enzyme-linked immunosorbent assay,
radioimmunoassay techniques, and polymerase
chain reaction.

TREATMENT

To decrease morbidity and mortality from malaria
infections, early diagnosis and prompt treatment
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with an efficacious drug are important. Unfortu-
nately, due to the increasing spread and intensifi-
cation of drug resistance, there is a limited num-
ber of drugs available to prevent and treat malaria.

Chloroquine has long been the mainstay first-
line therapy for uncomplicated P. falciparum in-
fection used by malaria control programs; how-
ever, resistance to it now exists in most parts
of the world. Sulfadoxine-pyrimethamine (SP) has
replaced chloroquine in many countries. Resist-
ance to SP has developed in Southeast Asia, parts
of South America, and now in certain sites in
sub-Saharan Africa. Other drugs commonly used
for falciparum infections include quinine,
quinidine, amodiaquine, mefloquine, halofantrine,
artemisinin compounds, atovaquone, tetracycline,
and clindamycin.

Chloroquine is the main drug used for infec-
tions with P. vivax, P. ovale, and P. malariae; how-
ever, there are reports of chloroquine-resistant P.
vivax in parts of Oceania. Primaquine is used to
eliminate the hypnozoites in P. vivax and P. ovale
infections.

CONTROL MEASURES

Four basic elements of an effective malaria control
program include case management, selective and
sustainable preventive measures, early detection
of epidemics, and the strengthening of local ca-
pacity. Appropriate case management is impera-
tive to malaria control programs. It consists of
accurate diagnosis followed by rapid, effective
treatment. The detection of malaria in children
and pregnant women is especially important.
Knowledge of mosquito behavior and relevant
environmental, social, and economic features is
extremely important for malaria prevention pro-
grams. These programs often consist of personal
protection (e.g., repellents, insecticide-impregnated
bednets), chemoprophylaxis (chemical agent to
prevent malaria) for travelers or other high-risk
persons, and selective mosquito control (e.g., in-
secticides, larvicides, environmental management).
Malaria epidemics can occur when a community
with little or no immunity moves into an area of
intense malaria transmission. Epidemics often take
place in times of socio-political instability (e.g.,
complex humanitarian emergencies). These may
result in high numbers of deaths. Finally, to be

able to control transmission, malaria-endemic coun-
tries need to integrate control efforts into the
national health plan, strengthen in-country scien-
tific capacity to perform malaria research, and
mobilize community support for intervention
programs.

JOHN R. MACARTHUR

S. PATRICK KACHUR

(SEE ALSO: Communicable Disease Control; Vector-
Borne Diseases)
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MALIGNANCY
See Cancer

MALTHUS, THOMAS ROBERT
Thomas Robert Malthus (1766–1834) is remem-
bered primarily for his Essay on the Principle of
Population (1798). Malthus was a distinguished
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scholar at Cambridge, where he concentrated on
classics and mathematics. Like many others of his
time, he entered the church as a clergyman in
order to secure a living. His real interest, however,
was in the applied mathematics of economics. In
the Essay on the Principle of Population, Malthus
made the mathematical point that while food sup-
plies can increase only in a simple arithmetical
progression, populations can increase by geomet-
ric progression; and the population must, there-
fore, inevitably outgrow its food supply, with fam-
ine the result. This line of reasoning continues to
generate controversy to this day, supported by
advocates of environmental sustainability and op-
posed by advocates of a free market. Malthus’s
forecasts were not fulfilled in the time frame he
envisaged because of a combined effect of colonial
expansion, the opening up of vast new areas for
agriculture in the Americas, Australasia, and parts
of Africa; and the development of increasingly
efficient farming and animal husbandry practices.
These factors successfully maintained food sup-
plies, even through the hyperexponential popula-
tion surges of the twentieth century, which saw a
quadrupling of the world’s population from 1.5
billion in 1900 to 6 billion in 1999. Malthusian
population forecasts are not flawed, however, if
the time scale is correctly estimated and other
factors remain unaltered. Malthus’s other works
include a treatise much admired by economists,
Principles of Political Economy (1820).

JOHN M. LAST

(SEE ALSO: Population Forecasts; Population Growth;
Population Policy)

MAMMOGRAPHY
A mammogram is an X-ray examination of the
breast, performed for screening or diagnostic pur-
poses. A screening mammogram is used to detect
breast cancer before it is clinically apparent. Two
views of the breast tissue are taken: a mediolateral
(MLO) view and a craniocaudal (CC) view. A
diagnostic mammogram is utilized to evaluate ab-
normalities seen on a screening mammogram or
to further characterize abnormalities on physical
examination.

Screening mammography has been shown to
decrease breast cancer mortality, particularly for

women 40 to 50 years of age and older. The first
randomized, controlled trial to evaluate the bene-
fit of mammogram and clinical breast-exam screen-
ing was the HIP (Health Insurance Plan) study,
initiated in 1963. Approximately 62,000 women
between 40 and 64 years of age were assigned at
random to either a mammography and clinical
breast exam group for four years or to a control
group. After ten years of follow-up, the study
group had a 30 percent lower mortality from
breast cancer in comparison to the control group.

Further randomized controlled trials confirmed
the efficacy of screening mammography in de-
creasing breast cancer mortality. A meta-analysis
of nine randomized controlled trials and four case-
control studies was reported in 1995. Women
aged 50 to 74 who received mammographic screen-
ing had a decreased relative risk for breast cancer
mortality of 0.74 (95% CI [confidence interval],
0.66–0.83) in comparison to women who did not
receive mammographic screening. No reduction
in breast cancer mortality with mammographic
screening was seen in women aged 40 to 49, after 7
to 9 years of follow-up. With a longer duration of
follow-up of 10 to 12 years, there was a 17 per-
cent decrease in breast cancer mortality among
women aged 40 to 49 who received screening
mammography.

A meta-analyses of eight randomized trials of
screening mammography in women aged 40 to 49
was published in 1997. This meta-analysis dem-
onstrated an 18 percent mortality reduction in
women aged 40 to 49 who received screening
mammography, after 10.5 to 18 years of follow-up.

Based on these results, it is clear that women
50 years old and older benefit from yearly screen-
ing mammography in order to decrease their risk
of dying from breast cancer; however, there is
controversy regarding the utility of screening
mammography in women aged 40 to 49. An at-
tempt at resolving this controversy was made at the
National Institute of Health Consensus meeting in
January 1997, but a consensus could not be reached.
Therefore the meeting resulted in two different
reports regarding screening mammography in
women aged 40 to 49. The majority concluded that
screening mammogram was not universally war-
ranted in this age group. A minority report, how-
ever, supported the recommendation for screen-
ing mammography based on the survival benefit
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seen at 10 years and longer after screening is
initiated. The American Cancer Society supports
this recommendation, recommending an annual
mammogram for women aged 40 and older.

Another area of controversy is the upper age
limit at which to stop performing screening
mammography. There is no data from random-
ized trials regarding the benefits of screening
mammography in women older than 75 because
of the lack of enrollment of elderly women. This
area deserves further study, given that age is the
single greatest risk factor for breast cancer and
approximately half of all breast cancers occur in
women over the age of 65. The American Cancer
Society and the National Cancer Institute put no
upper age cut-off for screening mammography.
The American Geriatric Society has published a
position statement regarding breast cancer screen-
ing in older women, recommending no upper age
limit for breast cancer screening for women with
an estimated life expectancy of greater than four
years (2000).

Ultimately, the decision regarding screening
mammography is up to the patient. Therefore, it is
important for a clinician to discuss the benefits
and risks of mammographic screening with each
individual. The risks of mammographic screening
include the risk of a false positive exam, which can
lead to further testing, cost, and patient anxiety.
Younger women have a higher rate of false posi-
tive and false negative exams, a consequence of the
exam being less sensitive and specific in this age
group. In addition, there is an exceedingly small
risk of breast cancer due to radiation exposure
from the mammogram. Statistical models indicate
that 8 out of 100,000 women who underwent an
annual mammogram for 10 years beginning at age
40 develop breast cancer and die from the disease
during their lifetime. Women with DNA repair
mechanism impairment may be at greater risk.

CLIFFORD HUDIS

ARTI HURRIA

(SEE ALSO: Breast Cancer; Breast Cancer Screening;
Breast Self-Examination; Clinical Breast Examina-
tion; Tamoxifen)
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MANAGED CARE
Managed care is the enrollment of patients into a
plan that makes capitated payments to health care
providers on behalf of its members, thus shifting
the financial risk for health care from patients and
payers to providers. The intent of this shift is to
provide incentives to health care professionals to
reduce their utilization of resources, ideally through
measures such as health promotion and disease
prevention among the group’s members.

The phrase “managed care” is often loosely
used to describe almost any attempt to limit health
care expenditures in an increasingly competitive
marketplace. Traditionally, however, managed-care
plan members are cared for only by doctors who
are part of the group. Each member is assigned a
primary care physician who acts as that member’s
main caregiver and care coordinator, thus limiting
the member’s access to specialists and other more
expensive types of care.
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In the period following World War II, the
predominant American health insurance paradigm
was one in which insurance companies sold cover-
age to employers, who provided coverage to em-
ployees as a benefit of employment. Health cover-
age became an element in contract negotiations
between employers and employee unions and dur-
ing the 1950s and 1960s, when the American
workforce was relatively young and healthy, and
many industries agreed to provide generous health
benefits at little or no direct cost to workers. At the
same time, the public sector dramatically expanded
its payment for health care with Medicare and
Medicaid. In this “unmanaged care” system, pa-
tients were free to self-refer to the rapidly growing
numbers of specialist physicians, with little or no
coordination of their care. With relatively few
restrictions, payments were made by insurance
companies and government programs to physi-
cians, hospitals, and other health care providers
on a fee-for-service or cost basis—the higher the
cost or charge, the larger the payment.

Little thought appears to have been given to
the predictable effects of the nation’s demography
(young people of the 1950s and 1960s grew older)
or of financial incentives on the cost of care.
Patients insulated from the costs of their care by
insurance tended to increase their access to, and
expectations for, health care; while physicians
trained to go to extremes on patients’ behalf devel-
oped increasingly effective, and expensive, means
of doing so. In the 1970s, these two dynamics led
to a crisis of rapid and uncontrolled escalation in
the costs of care.

Although early managed care plans were first
organized in the 1920s, managed care is generally
considered as having its origins in the 1940s in not-
for-profit organizations such as the Group Health
Cooperative of Puget Sound, the Kaiser Founda-
tion Medical Care Program, and the Health Insur-
ance Plan of Greater New York. Managed care
spread relatively slowly until the 1970s and 1980s,
when the crisis in health care costs began to en-
courage managed care as a lower-cost alternative
to the accepted approach. Increased competition
in the health care market led to the adaptation of
managed-care techniques by new for-profit health
care firms, and at the same time a number of states
changed their Medicaid plans to a managed-care
approach. This led to rapid increases in managed-
care enrollment—as of 1999, more than half of all

practicing physicians in the United States, and
over 75 percent of the insured population, partici-
pated in some form of managed care plan.

Managed care arrangements take many shapes
including group- or staff-model health mainte-
nance organizations (HMOs), in which salaried
physicians and other providers cared for plan
members predominated only among the early man-
aged care plans. These have increasingly been
replaced by individual practice associations (IPAs),
in which physicians agree to accept managed care
patients as part of their existing practices. Point-of-
service (POS) plans allow plan members more
flexibility than HMOs, but require a higher rate of
payment. Preferred provider organizations (PPOs),
though often included in the managed care cate-
gory, are discounted fee-for-service arrangements
in which providers accept lower fees in return for a
guaranteed patient volume, and are not true man-
aged care efforts.

As noted above, the membership of early
HMOs consisted largely of employed workers.
Recent attempts to contain costs by enrolling Medi-
care and Medicaid patients into managed care
plans have been only partially successful at best,
due to the fact that members of both groups are
more likely to have higher-cost health needs than
the employed workforce. Some insurers have par-
ticipated in these plans, only to withdraw when
they were unable to meet their financial goals.
Other problems have occurred when managed
care plans have attempted to improve their com-
petitive position in the marketplace at the cost of
their health care mission: misrepresentation of
benefits; adverse selection of members; and delay-
ing, limiting, or withholding treatment are some
of the problems that have arisen. Problems of this
sort have resulted in increased public dissatisfac-
tion and calls for government regulation as the
definition of managed care—at one time consid-
ered a utopian health-improvement experiment,
but now often considered a generic term for cost
cutting at human expense—continues to evolve.

JAMES R. BOEX

(SEE ALSO: Health Maintenance Organization
[HMO]; Medicaid; Medicare; Personal Health Ser-
vices; Primary Care)
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MANSON, PATRICK
Patrick Manson (1844–1922), the man identified
as the “father of tropical medicine,” was an
Aberdonian Scot who studied medicine in his
home city of Aberdeen and in Edinburgh. Follow-
ing his graduation in 1865, he went straight into
the Chinese Imperial Maritime Customs Service,
first in Formosa and later in Amoy. His work in
China covered a remarkable range and included
many original discoveries about the causes and
suitable control measures for some of the tropical
diseases that were so common at that time. This
included work on several intestinal parasites; skin
diseases caused by fungus infections; and tropical
sprue, a debilitating bowel disease that causes or is
associated with vitamin and mineral deficiencies.

In 1877, Manson discovered that the crippling
disease known as elephantiasis was caused by a
filarial worm and transmitted by mosquitoes—the
first demonstration that mosquitoes transmitted
diseases. After returning to Britain in 1890 he
established a consultant medical practice in Lon-
don and became a medical teacher and adviser to
the British Colonial Office. His work included the
reorganization of the West African medical ser-
vices. In 1898 he published a seminal work, Tropi-
cal Diseases, and in 1899 he founded the London
School of Hygiene and Tropical Medicine. Previ-
ously, he had founded a school of tropical medi-
cine in Hong Kong.

Manson influenced a whole generation of Brit-
ish medical scientists who studied and specialized
in tropical diseases. The greatest of these was
Ronald Ross, to whom he passed on his hypothesis
that mosquitoes must be the vector that transmit-
ted malaria. Manson’s name is immortalized sev-
eral times in the taxonomy of the pathogens he

identified. He received many honors and awards,
including a knighthood.

JOHN M. LAST

(SEE ALSO: Tropical Infectious Diseases; Vector-Borne
Diseases)

MANTOUX TEST
The Mantoux test is a skin test used to identify
individuals who have previously been infected with
Mycobacterium tuberculosis, the bacterium responsi-
ble for tuberculosis infection and disease in hu-
mans. The test is performed by injecting 0.1 ml of a
solution that contains an extract of cultures of the
bacterium, called tuberculin, into the dermis layer
of the skin of the forearm with a 27-gauge needle.
In individuals who previously have been infected
with the bacterium, either clinically or subclinically,
the test may stimulate a reaction (called “delayed
hypersensitivity reaction”) if the body’s immune
system recognizes the antigenic components in
the test solution. The skin reaction is “read” forty-
eight to seventy-two hours after the injection by
measuring the amount of induration (swelling) at
the injection site in millimeters. The sensitivity
and the specificity of the test depend upon many
variables, and false negative results are common.

JOHN L. STAUFFER

(SEE ALSO: Tuberculosis)
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MARGINAL PEOPLE
To be marginal is to be marginalized. Taken
broadly, the term “marginalization” evokes a dy-
namic between two social analytic categories: the
“center” (or mainstream), and an area called the
“margins.” The center is normally associated with
dominance, privilege, and power; the margins,
with relative powerlessness. To be marginalized is
to be placed in the margins, and thus excluded
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from the privilege and power found at the center.
What counts, as marginal, in terms of the charac-
teristics, functions, and meanings of margins, is
contested, highly contextual, and historically spe-
cific. Marginalization is often based on such no-
tions as gender, culture, language, race, sexual
orientation, religion, political affiliation, socioeco-
nomic position or class, and geographic location.
Depending on the context and level of analysis,
individuals, groups, organizations, communities,
and even entire geopolitical systems can be seen as
marginalized.

The concept of marginalization is useful in
public health to highlight, understand, and ulti-
mately change processes by which social relations
mark and maintain boundaries that produce ill
health. Social relations, particularly those that have
become codified and institutionalized, may not be
recognized as problems by all members of a given
society, despite being shown to have a determin-
ing affect on health. An example of this is social
stratification based on ethnicity, class, or income,
by which the relative quality of experience in the
psychosocial and socioeconomic environment ex-
presses itself through biological mechanisms, as
heterogeneity in health and well-being throughout
the life cycle.

A focus on social relations in explaining how
people come to occupy more or less favorable
conditions of living offers a contrast to primarily
asocial interpretations of correlative data showing
a disproportionate burden of ill health among
certain ethnic groups. Instead of viewing these
correlative data as a result of an interplay between
potentially modifiable behavioral risk factors and
presumably nonmodifiable risk markers (e.g.,
genes), marginalization broadens its theory of cau-
sation to include distal factors beyond the individ-
ual or group. In this sense, marginalization views
ill health as a result of larger forces impinging
on populations, rather than as a problem of
populations.

Marginalization can be used to appraise these
larger forces in numerous ways. One such way has
been to focus on a group’s distance from the
center of society and to highlight marginalized
people’s exposures to inadequate housing, racism,
unemployment, and lack of education. Such con-
ditions of living can be conceptualized as risk
conditions—environmental factors that affect the

expression of individual-level risk factors, whether
behavioral, physiological, or genetic. Risk condi-
tions are the living standards and social conditions
that define a marginal group’s relations to the
mainstream, and can manifest, for example, in a
group’s cultural history or current economic cir-
cumstances. These risk conditions are often more
meaningful, yet less convenient, than standard
measures of race or ethnicity in understanding
population differences in health status.

Another way in which marginalization has
been used is to highlight how social processes
make individuals and groups feel about them-
selves, their beliefs, or their place in a greater
social order. In this sense, marginalization can
invoke feelings of oppression and alienation, with
alienation being understood in its general sense as
a disassociation of people from meaningful work,
their organic social collectivities, or their own
identities. At another level, marginalization has
been used to conceptualize how ill health is pro-
duced through the unequal distribution of power
and property, information, patterns of produc-
tion and consumption, and the biological impact
of social inequality. In this regard, the risk con-
ditions or environmental factors that create ill
health among marginalized people are understood
as products of conflicting social interests among
competing groups. To be marginalized, in this
sense, is to be distanced from power and resources
that enable self-determination in economic, politi-
cal, and social settings. At yet another level,
marginalization has been used to conceptualize
how certain groups experience a disease in ways
not experienced by mainstream groups. An exam-
ple of this is the way in which AIDS (acquired
immunodeficiency syndrome) is suffered among
gay men in Western countries as a condition of
shame and moral culpability, characteristics which
seldom compound the difficult experiences of
AIDS among nonmarginal groups.

Public health interventions suggested by the
concept of marginalization have sought policies
and environmental regulations to aid healthful
living by enabling people, individually and collec-
tively, to gain greater control over their environ-
ment, broadly understood. The means for reduc-
ing marginalization and its effects on health,
through the development of personal skills, the
strengthening of communities, and the promotion
of more egalitarian social, political, and economic
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policies, however, continue to be difficult to attain
and enforce.

MARK DANIEL

G. FLETCHER LINDER

(SEE ALSO: Acculturation; Assimilation; Cultural
Norms; Ethnicity and Health; Ethnocentrism; Immi-
grants, Immigration; Minority Rights; Traditional
Health Beliefs, Practices; Values in Health
Education)
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MARIJUANA
Marijuana is a dried mixture of the leaves and
flowers of Cannabis sativa, or hemp plant. Slang
words for marijuana include “pot,” “weed,” “grass,”
and “dope.” The term “cannabis” refers to differ-
ent psychoactive preparations of the plant, includ-
ing marijuana, hashish, and hashish oil. Hashish is
the resin produced by the flowering tops of the
plants; hashish oil is a concentrated form of can-
nabis extracted from the plant or resin using a
solvent. Unpollinated female plants are called
sinsemilla (sen-suh-mee-ah) and the flowering tops
of these plants produce potent “buds” that do not
contain seeds.

The major psychoactive ingredient in canna-
bis is delta-9-tetrahydrocannabinol (THC), but there
are more than sixty related chemicals in mari-
juana, which are called “cannabinoids.” Cannabis
also contains other unrelated compounds that

have similar psychoactive effects. The World Health
Organization reported in 1997 that THC con-
tent in marijuana ranges from 0.5 to 4 percent,
while concentrations in cannabis oil, hashish, and
sinsemilla generally range from 7 to 14 percent,
but may be as high as 20 percent. THC concentra-
tion depends on the variety, sex, and growing
conditions of the plant, and it has increased over
the years due to hydroponic cultivation techniques
and selective breeding.

Marijuana and other cannabis products are
usually smoked as a cigarette (a “joint”) or in pipes,
but may also be ingested orally. In the 1990s, the
use of “blunts” to smoke marijuana became more
common. A blunt is made by removing the to-
bacco from a cigar wrapper and filling it with
marijuana, or a mixture of marijuana and some
other drug like cocaine.

PSYCHOACTIVE AND
PHYSIOLOGICAL EFFECTS

THC is absorbed more quickly into the blood-
stream when smoked than when eaten. Effects are
felt almost immediately and peak within thirty
minutes of smoking. The marijuana “high” results
when the THC binds with cannabinoid receptors
in the brain. This process slows down regular
nerve transmission, interfering with normal func-
tion. The cannabinoid receptors are located in the
areas of the brain involved in muscle control,
sexual functioning, vision and hearing, reasoning,
hormone release, and memory.

Short-term effects include a temporary in-
crease in heart rate, blood pressure, and blood
flow to parts of the brain. Users generally feel a
sense of euphoria, relaxation, hilarity, and height-
ened sensory perception. Negative psychological
reactions may include anxiety, hallucinations, and
panic attacks. Many smokers report that they feel
unmotivated when they are high. Cannabis intoxi-
cation alters perceptions of time and space and
impairs reaction time—affecting the performance
of psychomotor tasks such as driving, which in-
creases the risk of motor vehicle accidents. Canna-
bis increases food intake, impairs learning capa-
bilities, and affects short-term memory. Many
cannabis effects are subjective and influenced by
the social circumstances, but the extent of impair-
ment mainly depends on the potency and dose of
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the drug, the individual’s tolerance to and experi-
ence using cannabis, and the difficulty and com-
plexity of the task at hand.

LONG-TERM HEALTH CONSEQUENCES

Many of the studies done on the health conse-
quences of marijuana have been inconclusive, al-
though a picture is emerging of some worrisome
long-term health effects. Smoking marijuana af-
fects the respiratory system in much the same way
as cigarette smoking. Cannabis smoke contains
many of the same toxic chemicals and carcinogens
as tobacco, as well as cannabinoids, all of which are
respiratory irritants. Frequent marijuana smokers
often report laryngitis, hoarseness, and coughing,
and they are more likely than infrequent or
nonusers to get acute and chronic bronchitis.

In a comprehensive analysis of the health ef-
fects of cannabis, the World Health Organization
reports that cannabis is known to have adverse
effects on the immune system, reproductive sys-
tem, adrenal hormones, growth hormone, and
cognitive function, particularly related to atten-
tion and memory processes. The long-term conse-
quences of these effects, however, are not fully
known, and further research is warranted. Smok-
ing marijuana during pregnancy reduces oxygen
flow to the fetus, which may interfere with growth
and result in low birth weight, premature birth,
and deficits in verbal ability and memory during
childhood.

Preliminary research has demonstrated some
positive health benefits of marijuana, including
control of nausea and vomiting in people suffering
from advanced cancer and AIDS (acquired immu-
nodeficiency syndrome), appetite stimulation for
those with wasting diseases, treatment of glau-
coma by reducing intraoculer pressure, and con-
trol of convulsions and muscle spasms. More re-
search in these areas is needed.

TRENDS IN MARIJUANA USE

Marijuana use by young people in North America
peaked at the end of the 1970s, then declined
progressively until the early 1990s, when use be-
gan to rise again. In the United States, it appears

that the rate of increase may have stabilized at the
end of the 1990s, although this stabilization was
not apparent in Canada. The Monitoring the Future
Survey found that lifetime use of marijuana among
U.S. high school seniors peaked in 1979 at 60.4
percent, declined to a low of 32.6 percent in 1992,
then rose to 49.6 percent in 1997, where it appears
to have leveled off. A 1998 Canadian study on
marijuana use did not report use among twelfth
graders, but did find that approximately 42 per-
cent of tenth graders had used marijuana in the
previous year, up from 25 percent in 1991. In
comparison, in 1998 only 31.1 percent of tenth
graders in U.S. high schools reported use.

Marijuana use across the entire U.S. popula-
tion was examined in a household survey in 1992
by the National Institute on Drug Abuse, which
reported that 33 percent of Americans age 12
years and over had tried marijuana, 9 percent had
used it during the previous year, and approxi-
mately 4 percent were current users, though the
rate of use varied with age. These figures changed
little in the 1998 survey. The proportion of Ameri-
cans who reported having used marijuana at some
point in their life was 11 percent among those 12
to 17 years old, 59 percent among those 26 to 34
years old, and 25 percent among people 35 years
old and older.

1n 1994, the Canada Alcohol and Other Drug
Survey found that 28 percent of Canadians had
used cannabis at least once, 7.4 percent used it in
the past year, and 3.2 percent were current users.
During the early to mid-1990s, the proportion of
people in other countries who reported having
tried marijuana was 34 percent in Australia, 43
percent in New Zealand, 37 percent in Denmark,
17 percent in Switzerland and 14 percent in the
United Kingdom. In general, marijuana use is
lower among European, African, Asian, and South
American youth than among young people in
North America.

Different subgroups in the North American
population report different rates of use. In gen-
eral, males and white youth report higher rates of
marijuana use than females, black youth, or young
people from other racial or ethnic backgrounds.
Young people who have dropped out of school are
more likely to use cannabis than those who are in
school, and 84.5 percent of students who attended
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alternative high schools in 1998 said they had tried
cannabis.

MARIJUANA AND SUBSTANCE ABUSE

Since the 1970s, research has consistently demon-
strated that adolescents progress through a uni-
form sequence of drug use involvement that be-
gins with alcohol, cigarettes, and marijuana and
proceeds to the use of “hard” drugs like hallucino-
gens, benzodiazepenes, amphetamines, sedatives,
cocaine, and heroin. For this reason, marijuana,
alcohol, and tobacco have been called “gateway”
drugs. Some studies have shown that use of mari-
juana is almost a necessary condition for cocaine
use by youth. The more frequently and intensively
that gateway drugs are used, the greater the likeli-
hood of dependence on the drug and progression
to a later stage in the sequence of substance use
involvement. However, most young people who
use marijuana do not progress to dependence, or
use harder drugs. The majority of marijuana users
do not use other illicit drugs, although they are
more likely to smoke cigarettes and drink alcohol
than nonusers. Heavy use of marijuana does, how-
ever, place users in contact with more diverse
networks of drug users and sellers, thereby in-
creasing their exposure to other drugs and to the
influence of those who use them. Participation in
street culture is related to marijuana use. Those
young people who do progress to abuse other
illicit drugs and who experience the most harmful
consequences are more likely to be socially and
economically disadvantaged.

PREVENTION

Most cannabis-use prevention programs are school
based, and they tend to focus on illicit drugs in
general, not just marijuana. The existence of a
stable pattern of drug use suggests that prevention
efforts should be directed not only at preventing
the initiation of use, but also at curbing the transi-
tions from experimental to regular use of any of
the gateway drugs and the transition to other
drugs. In reviewing what works in drug-use pre-
vention, D. R. Gerstein and L. W. Green found
that no prevention programs were reliably effec-
tive in all cases with all groups. However, a number

of principles for effective prevention have been
identified. The U.S. National Institute on Drug
Abuse suggests that programs should be compre-
hensive and long-term, with reinforcement over
several years; should target all forms of drug abuse;
focus on the family, with a parent or caregiver
component; include interactive methods, and be
age-specific, developmentally appropriate, and cul-
turally sensitive. School programs are best offered
in the sixth through tenth grade, and should in-
clude components to develop interpersonal social
skills, resistance skills, and self-efficacy, and to
improve knowledge of health effects. The higher
the level of risk in the specific population, the
more intensive and targeted the program should be.

MARJORIE A. MACDONALD

(SEE ALSO: Addiction and Habituation; Behav-
ior, Health-Related; Health Promotion and Educa-
tion; School Health; Social Determinants; Substance
Abuse, Definition of)
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MASS MEDIA

Mass media are tools for the transfer of informa-
tion, concepts, and ideas to both general and
specific audiences. They are important tools in
advancing public health goals. Communicating
about health through mass media is complex,
however, and challenges professionals in diverse
disciplines. In an article in the Journal of Health
Communication, Liana Winett and Lawrence Wallack
wrote that “using the mass media to improve
public health can be like navigating a vast network
of roads without any street signs—if you are not
sure where you are going and why, chances are you
will not reach your destination” (1996, p. 173).

Using mass media can be counterproductive if
the channels used are not audience-appropriate,
or if the message being delivered is too emotional,
fear arousing, or controversial. Undesirable side
effects usually can be avoided through proper

formative research, knowledge of the audience,
experience in linking media channels to audi-
ences, and message testing.

TYPES AND FUNCTIONS OF MASS MEDIA

Sophisticated societies are dependent on mass
media to deliver health information. Marshall
McLuhan calls media “extensions of man.” G. L.
Kreps and B. C. Thornton believe media extend
“people’s ability to communicate, to speak to oth-
ers far away, to hear messages, and to see im-
ages that would be unavailable without media”
(1992, p. 144).

It follows that employment of mass media to
disseminate health news (or other matters) has, in
effect, reduced the world’s size. The value of health
news is related to what gets reported and how it
gets reported. According to Ray Moynihan and
colleagues:

The news media are an important source of
information about health and medical thera-
pies, and there is widespread interest in the
quality of reporting. Previous studies have
identified inaccurate coverage of published
scientific papers, overstatement of adverse
effects or risks, and evidence of sensationalism.
The media can also have a positive public
health role, as they did in communicating
simple warnings about the connection between
Reye’s syndrome and the use of aspirin in
children (1999, p. 1645).

Despite the potential of news media to perform
valuable health-education functions, Moynihan et
al. conclude that media stories about medications
continue to be incomplete in their coverage of
benefits, risks, and costs of drugs, as well as in
reporting financial ties between clinical trial inves-
tigators and pharmaceutical manufacturers.

The mass media are capable of facilitating
short-term, intermediate-term, and long-term ef-
fects on audiences. Short-term objectives include
exposing audiences to health concepts; creating
awareness and knowledge; altering outdated or
incorrect knowledge; and enhancing audience re-
call of particular advertisements or public service
announcements (PSAs), promotions, or program
names. Intermediate-term objectives include all of
the above, as well as changes in attitudes, behav-
iors, and perceptions of social norms. Finally,
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long-term objectives incorporate all of the afore-
mentioned tasks, in addition to focused restruc-
turing of perceived social norms, and maintenance
of behavior change. Evidence of achieving these
three tiers of objectives is useful in evaluating the
effectiveness of mass media.

Mass media performs three key functions:
educating, shaping public relations, and advocat-
ing for a particular policy or point of view. As
education tools, media not only impart knowl-
edge, but can be part of larger efforts (e.g., social
marketing) to promote actions having social util-
ity. As public relations tools, media assist organiza-
tions in achieving credibility and respect among
public health opinion leaders, stakeholders, and
other gatekeepers. Finally, as advocacy tools, mass
media assist leaders in setting a policy agenda,
shaping debates about controversial issues, and
gaining support for particular viewpoints.

Television. Television is a powerful medium
for appealing to mass audiences—it reaches peo-
ple regardless of age, sex, income, or educational
level. In addition, television offers sight and sound,
and it makes dramatic and lifelike representations
of people and products. Focused TV coverage of
public health has been largely limited to crises.
However, for audiences of the late 1950s, the
1960s, and the 1970s, television presented or rein-
forced certain health messages through product
marketing. Some of these messages were related
to toothpaste, hand soaps, multiple vitamins, forti-
fied breakfast cereals, and other items.

Public health authorities have expressed con-
cern about the indirect influence of television in
promoting false norms about acts of violence,
drinking, smoking, and sexual behavior. A hypo-
thetical equation for viewers might be: drinking
plus smoking equals sex and a good time. Safe sex
practices are rarely portrayed on television. An
additional public health concern is that TV view-
ing promotes sedentariness in a population al-
ready known for its multiple risk factors for cardio-
vascular disease and other chronic illnesses.

A more focused coverage of health matters
occurred in the 1990s as a result of two events: (1)
an expansion of “health segments” on news broad-
casts, which included the hiring of “health” report-
ers, and (2) the expansion and wider distribution
of cable television (CATV) and satellite systems.
Television coverage of health issues reveals some

of the medium’s weaknesses as an educator, how-
ever. Health segments incorporated into news
broadcasts are typically one to three minutes in
length—the consumer receives only a brief report
or “sound bite,” while the broadcaster remains
constrained by the fact that viewers expect the
medium to be both visual and entertaining. Fortu-
nately, with the advent and maturation of CATV,
more selected audience targeting has become pos-
sible. The Health Network is dedicated entirely to
health matters, while other cable networks (e.g.,
Discovery Channel) devote significant amounts of
broadcast time to health. This narrowcasting al-
lows the medium to reach particular market seg-
ments. However, the proliferation of cable chan-
nels decreases the volume of viewers for a given
channel at any point in time. According to George
and Michael Belch, even networks such as CNN,
ESPN, and MTV draw only 1 to 2 percent of prime-
time viewers.

Although TV has the potential to deliver mes-
sages about HIV/AIDS (human immunodeficiency
virus/acquired immunodeficiency syndrome),
smoking, cardiovascular disease, cancer, and so
on, televised messages have the characteristic of
low audience involvement. The main consumer
effect of messages occurs through repetition and
brand familiarity. Most health messages do not
have the exposure level that brands of toothpaste,
soap, or antiperspirant receive, for public health
groups rarely can sustain the cost of television,
thereby limiting their message’s penetration.

For all its potential strengths, TV suffers many
shortcomings. The cost of placing health messages
on TV is high, not only because of the expense of
purchasing airtime, but because of production
time for PSA creation. Televised messages are
fleeting—airing in most instances for only 15 to 30
seconds. Belch and Belch point out that for 13 to
17 minutes of every hour viewers are bombarded
with messages, creating a clutter that makes reten-
tion difficult.

Radio. Radio also reaches mass and diverse
audiences. The specialization of radio stations by
listener age, taste, and even gender permits more
selectivity in reaching audience segments. Since
placement and production costs are less for radio
than for TV, radio is able to convey public health
messages in greater detail. Thus, radio is some-
times considered to be more efficient.
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Radio requires somewhat greater audience
involvement than television, creating the need for
more mental imagery, or what Belch and Belch call
“image transfer.” Because of this, radio can rein-
force complementary messages portrayed in paral-
lel fashion on TV. However, the large number of
radio stations may fragment the audience for health
message delivery.

Radio health message campaigns have been
effective in developing countries, especially when
combined with posters and other mass media.
Ronny Adhikarya showed that mass media mes-
sage targeted at wheat farmers in Bangladesh in-
creased the percentage of those who carried out
rat control from 10 percent to 32 percent in 1983.
Continuation of the campaign in subsequent years
saw rat control efforts rise to 72 percent.

Internet. The advent of the World Wide Web
and the massive increase in Internet users offers
public health personnel enormous opportunities
and challenges. The Internet places users in firmer
autonomous control of which messages are ac-
cessed and when they are accessed. It is possible to
put virtually anything on-line and disseminate it to
any location having Internet access, but the user
has little control over quality and accuracy. Internet
search engines can direct users to tens of thou-
sands of web sites after the user’s introduction of
one or more keywords. A critical task for public
health educators will be to assist people in dis-
criminating among Internet health-information
sources. Efforts need to stop short of censorship,
thus balancing accuracy, quality, and (in the U.S.)
protection of free speech (First Amendment rights).

Unlike TV or radio, which are available in
nearly all households, Internet access requires
some technical skill, as well as the resources to
purchase hardware and Internet subscription ser-
vices. J. R. Finnegan and K. Viswanath explain
that, as with its predecessor technologies, the
Internet suffers from a certain “legacy of fear”
about its impact on children, youth, and others. As
with cinema since the 1940s and TV since the
1950s, the Internet has been accused of promoting
mindlessness; exposing people to pornography,
violence, and other examples of society’s lowest
common denominators; and enabling sedentary
behavior. The Internet is said to facilitate activities
of society’s hate groups and to teach children and

others how to construct bombs and obtain weap-
ons. Unlike some other mass media, the Internet is
presently not universally available across socioeco-
nomic strata due to cost and other barriers. It is
possible that this lack of universality has already
contributed to existing information gaps between
society’s “haves” and “have-nots.”

The Internet’s utility for conveying health in-
formation can be illustrated by looking at three
sample web sites. Considered by some to be the
best source for public health data and informa-
tion is the web site of the Centers for Disease
Control and Prevention (http://www.cdc.gov).
From here persons can locate numerous govern-
ment data sources, obtain facts on chronic and
infectious diseases, and gain fingertip access to
health updates, including the Morbidity and Mortal-
ity Weekly Report (MMWR). Another valuable site
is that of the Association for Toxic Substances
and Disease Registry (http://www.atsdr.cdc.gov/
HEC/primer.html), which includes a primer on
health risk communication principles and prac-
tice. Through this site, persons learn how to com-
municate about health risks to a skeptical pub-
lic, including factors that influence the public’s
risk perceptions. Finally, Columbia University’s
health education web site (http://www.goaskalice.
columbia.edu) makes it possible to access infor-
mation on a voluminous array of health topics,
with particular relevance to college students. This
site also permits individuals to submit questions
anonymously, receive responses, and be referred
to other Internet links. These items are then ar-
chived for use by persons having similar queries.

Speculating about the Internet’s future is not
easy. However, the Internet offers all of the audio
and visual strengths of other electronic media,
plus interactivity and frequent updates. The chal-
lenge is to increase its availability and augment the
skills of Internet users.

Newspapers. Belch and Belch estimate that
newspapers are read daily in 70 percent of U.S.
households, and in as many as 90 percent of high-
income households. Newspapers permit a level of
detail in health reporting not feasible with broad-
cast media. Whereas one can miss a television
broadcast about breast cancer, and thus, lose its
entire message, one can read the same (and more
detailed) message in a newspaper at one’s choice
of time and venue. Although newspapers permit
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consumers flexibility concerning what is read, and
when, they do have a brief shelf life. In many
households, newspapers seldom survive more than
one or two days.

Newspapers are available in daily and weekly
formats, and local, regional, and national publica-
tions exist. In addition, there are numerous special
audience newspapers (e.g., various ethnic groups,
women and feminist related, gay and lesbian,
geography-specific, neighborhood). Consequently,
health messages contained in newspapers can reach
many people and diverse groups. Newspapers of-
ten fall short of their dissemination potential,
however. In addition to educating people about
public health, deliberate efforts need to be di-
rected at educating other media and politicians
(McDermott 2000, p. 269).

Other authorities have illustrated the short-
comings of the newspapers in conveying health
information. Few stories call for individual or
community policy or action, and even fewer pres-
ent a local angle.

Magazines. Belch and Belch divide magazines
into three varieties: consumer (e.g., Reader’s Digest,
Newsweek, People), farm (e.g., Farm Journal, National
Hog Farmer, Beef), and business (professional, in-
dustrial, trade, and general business publications).
Magazines have several strengths, including audi-
ence selectivity, reproduction quality, prestige, and
reader loyalty. Furthermore, magazines have a
relatively long shelf life—they may be saved for
weeks or months, and are frequently reread, and
passed on to others. Magazine reading also tends
to occur at a less hurried pace than newspaper
reading. Health messages, therefore, can receive
repeated exposure.

Other Print Media. Pamphlets, brochures,
and posters constitute other print media used to
disseminate health messages. These devices are
readily found in most public health agencies, of-
fices of private practitioners, health care institu-
tions, and voluntary health organizations. They
are common and familiar educational tools of the
American Cancer Society, the American Heart
Association, and the American Lung Association.
Though widely used, their actual utility is infre-
quently evaluated (e.g., units distributed vs. changes
in awareness, cost analysis). Until the 1990s, few of
these print media were developed with the assist-
ance of target audiences, and few contained varied

messages, were culturally tailored, or employed
readability and face validity techniques. The ex-
tent to which persons read, reread, and keep these
devices—or circulate them to other readers—is
not well evaluated. Thus, their permanence is
unknown.

Outdoor Media. Outdoor media include bill-
boards and signs, placards inside and outside of
commercial transportation modes, flying billboards
(e.g., signs in tow of airplanes), blimps, and sky-
writing. Commercial advertisers such as Goodyear,
Fuji, Budweiser, Pizza Hut, and Blockbuster all
make extensive use of their logo-bearing blimps
around sports stadiums. In the United States, none
of these outdoor modes are used extensively to
convey health messages, although billboards and
transit placards are the most likely forms to con-
tain health information. For persons who regu-
larly pass by billboards or use public transporta-
tion, these media may provide repeated exposure
to messages. Pro-health messages displayed on
urban public transportation may suffer, however,
from the image problems that afflict urban buses
and subways. In addition, the effectiveness of such
postings wears out quickly as audiences grow tired
of their sameness.

Tobacco and alcohol manufacturers have made
extensive use of billboards and other outdoor
media. However, the 1998 Master Settlement Agree-
ment between the states and the tobacco indus-
tries outlawed billboard advertising of cigarettes.
In their 1994 Chicago-based study, Diana Hackbarth
and her colleagues revealed how billboards pro-
moting tobacco and alcohol were concentrated in
poor neighborhoods. Similar themes were seen in
other urban centers (Baltimore, Detroit, St. Louis,
New Orleans, Washington, D.C., and San Fran-
cisco) where alcohol and tobacco billboards were
much more concentrated in African-American
neighborhoods than in white neighborhoods. The
tobacco industry now pursues the same strategy in
developing countries.

MEDIA EFFECTS

Decades of studies on the consequences of mass
media exposure demonstrate that effects are var-
ied and reciprocal—the media impact audiences
and audiences also impact media by the inten-
sity and frequency of their usage. The results of
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mass media for promoting social change, espe-
cially in developing countries, have become im-
portant for public health. J. R. Finnegan Jr. and K.
Viswanath (1997) have identified three effects, or
functions, of media: (1) the knowledge gap, (2)
agenda setting, and (3) cultivation of shared public
perceptions.

The Knowledge Gap. Health knowledge is
differentially distributed in the population, result-
ing in knowledge gaps. Unfortunately, mass media
are insufficient for distributing information in an
egalitarian fashion—changes in social structure
and institutions are also necessary for this to oc-
cur. Thus, the impact of mass media on audience
knowledge gaps is influenced by such factors as
the extent to which the content is appealing, the
degree to which information channels are accessi-
ble and desirable, and the amount of social con-
flict and diversity there is in a community. Hence,
public health media campaigns are more effective
when structural factors that impede the distribu-
tion of knowledge are addressed.

Agenda Setting. The selective nature of what
members of the media choose for public consump-
tion influences how people think about health
issues, and what they think about them. When
Rudolph Giuliani, the mayor of New York City,
publicly disclosed he had prostate cancer prior to
the 2000 New York senatorial election, many news
media reported the risks of prostate cancer, prompt-
ing greater public awareness about the incidence
of the disease and the need for screening. A similar
episode occurred in the mid-1970s when Betty
Ford, wife of President Gerald R. Ford, and Happy
Rockefeller, wife of Vice President Nelson Rocke-
feller, were both diagnosed with breast cancer.

A related theme is the extent to which the
media set the public’s perception of health risks.
According to J. J. Davis, when risks are highlighted
in the media, particularly in great detail, the extent
of agenda setting is likely to be based on the
degree to which a public sense of outrage and
threat is provoked. Where mass media can be
especially valuable is in the framing of issues.
“Framing” means taking a leadership role in the
organization of public discourse about an issue.
Media, of course, are influenced by pressures to
offer balance in coverage, and these pressures may
come from persons and groups with particular
political action and advocacy positions. According

to Finnegan and Viswanath, “groups, institutions,
and advocates compete to identify problems, to
move them onto the public agenda, and to define
the issues symbolically” (1997, p. 324). Thus, per-
sons who desire to access mass media’s agenda-
setting potential must be aware of the competition.

Cultivation of Perceptions. Cultivation is the
extent to which media exposure, over time, shapes
audience perceptions. Television is a common
experience, especially in the United States, and it
serves as what S. W. Littlejohn calls a “homogeniz-
ing agent.” However, the effect is often based on
several conditions, particularly socioeconomic fac-
tors. Prolonged exposure to TV or movie violence
may affect the extent to which people think com-
munity violence is a problem, though that belief is
likely moderated by where they live. However, the
actual determinants of people’s impressions of
violence are complex, and consensus in this area is
lacking.

THE RELATIONSHIP OF MASS MEDIA TO
OTHER FORMS OF COMMUNICATION

The interaction between media messages and in-
terpersonal communication was first described by
Elihu Katz and Paul Lazarsfeld in their two-step
flow hypothesis. They argued that media effects
were moderated principally by interpersonal en-
counters. Community opinion leaders scan the
media for information, then communicate that
information to others in interpersonal contexts. It
is in this second step, interpersonal interaction,
that opinion leaders wield enormous power, influ-
encing others not only by what they choose to
reveal but also the slant that they use in conveying
the message.

The two-step model has been expanded to
include multistep models—most notably informa-
tion diffusion models. Step models have been
limited by their linear assumptions of one-way
influence and causation. Media influence is unde-
niably linked to complex interpersonal dynamics.
A shared influence likely results when people are
exposed to health messages and then converge
together in contexts that influence what they say to
one another (and even how they say it), as well as
what they selectively think.

George Gerbner describes a three-component
framework. The first of these components is
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semiotics, the study of signs, symbols, and codes.
Language comprises one such set of symbols and
codes that can be further embellished by sights,
sounds, and other visual and aural cues. The sec-
ond aspect of the framework relates to behaviors
and interactions associated with exposure to mes-
sages. Psychologists, marketers, and others attempt
to predict behavior based on specially designed
messages. The third element examines how com-
munication is organized around social systems,
and the extent to which history and human experi-
ence influence society’s institutions.

Designers of health messages need to consider
such models and frameworks. Modern views of
health behavior change acknowledge eclectic ap-
proaches and consider multiple aspects of human
experience, from the individual level to the com-
munity level. Individual channels of communica-
tion (e.g., face-to-face encounters) offer personal
support and may invoke trust, but are labor inten-
sive, have limited reach, and may require ancillary
materials. Mass media channels transmit informa-
tion rapidly and to general or specific audiences.
Mass media can set agendas, but questions have
been raised concerning their impartiality and in-
tegrity. Community channels (e.g., coalitions, com-
munity action groups, and the like), have less
“reach” than mass media, but they reinforce, ex-
pand, and localize media messages and offer insti-
tutional and social support. Knowledge of the
complementary strengths of various channels helps
to optimize penetration and effectiveness of health
messages.

MASS MEDIA PUBLIC HEALTH
CAMPAIGNS—THE RIGHT “MIX”

Because of the inherent properties of various mass
media, a U.S. Department of Health and Human
Services publication advises that health-message
designers consider a series of questions relative to
choice of channels:

• Which channels are most appropriate for
the health problem/issue and message?

• Which channels are most likely to be
credible to and accessible by the target
audience?

• Which channels fit the program purpose
(e.g., inform, influence attitudes, change
behavior)?

• Which and how many channels are feasi-
ble, considering your time and budget?

A 1999 article by A. G. Ramirez and colleagues
describes a media mix that significantly increased
adherence to recommended guidelines concern-
ing cervical cancer screening among women in a
predominantly Spanish-speaking Texas border city.
The media mix included 82 television segments,
67 newspaper stories, and 48 radio programs, all
featuring role models. In a 1998 study by Ramirez
and other investigators, programs employing a
similar strategy in New York, Florida, and Califor-
nia showed significant change in target behaviors
among Hispanic populations.

In Project Northland, Cheryl Perry’s team of
researchers focused on moderating alcohol use by
adolescents, but could not use radio and television
spots due to their potential confounding proper-
ties (i.e., being heard or viewed by adolescents in a
nonintervention comparison group) with respect
to evaluation of this school- and community-based
intervention. Print media, including posters, bro-
chures, and newsletters, were used in the interven-
tion communities to market health messages and
advertise ancillary events, and adolescents and
adults were trained in media advocacy to increase
media coverage of underage use of alcohol.

The primary health communication tool used
by the Centers for Disease Control and Prevention
(CDC) is PRIZM, which was developed by Claritas,
Inc. PRIZM divides the United States into sixty-two
lifestyle clusters, or groups of people with simi-
lar “geodemographic characteristics, consumer be-
haviors, psychosocial beliefs, and media habits”
(Parvanta and Freimuth 2000, p. 22). It provides
data on 250 sociodemographic census variables
and approximately 500 items concerning media
preferences, purchasing behaviors, and lifestyle
activities.

Following a needs assessment that revealed an
abnormally high birth-defect rate in a four-county
area of Virginia, mass media were tapped to in-
form more than 22,000 women of child-bearing
age about the health benefits of folic acid supple-
ments and folate-rich foods. The campaign in-
cluded television and radio PSAs, brochures, post-
ers and display boards, as well as the cooperation
of a local grocery store chain that provided other
print media (food information cards and special
food labels on folate-dense products). In a 1999
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evaluation, CDC investigators reported a statisti-
cally significant increase in folic acid awareness
between 1997 and 1999.

Mass media have been major sources of infor-
mation about HIV/AIDS and other sexually trans-
mitted infections. In a 2000 study, 96 percent of
1,290 men aged twenty-two to twenty-six reported
hearing about these subjects through television
advertisements, radio, or magazines. Some au-
thorities have expressed skepticism about the mass
media’s future motivation to provide positive sex
education messages, since portrayal of sex attracts
viewers, which in turn, increases revenues.

Other evidence of the media’s ability to im-
prove reproductive health and promote popula-
tion control exists, especially from developing coun-
tries. Mass media have made people aware of
modern contraception and where to access it, as
well as linking family planning to other reproduc-
tive health care and to broader roles for women.
Communication about family planning and popu-
lation control creates awareness, increases knowl-
edge, builds approval, and encourages healthful
behaviors. In Egypt, where nearly all households
have television, population control objectives have
been achieved through televised PSAs. Data also
support the positive effects of mass media mes-
sages on contraception use in Zimbabwe, Ghana,
Nigeria, and Kenya. In a 1999 Tanzania-based
study, a team of researchers led by Everett M.
Rogers showed how the popularity of a radio soap
opera promoting family planning increased listen-
ers’ self-efficacy with respect to discussing contra-
ception with spouses and peers.

Although mass media are important for dis-
seminating health messages and encouraging an
adoption of healthful lifestyles, they currently fall
short of their potential. The realization of this
potential in the future depends, in part, on in-
creasing the media advocacy skills of public health
authorities, improving understanding of compet-
ing antihealth media messages, and organizing
channels for an optimal media mix.

ROBERT J. MCDERMOTT

TERRANCE L. ALBRECHT

(SEE ALSO: Advertising of Unhealthy Products;
Attitudes; Communication for Health; Communica-
tion Theory; Health Books; Health Promotion and

Education; Impartiality and Advocacy; Internet;
Mass Media and Tobacco Control; Media Advo-
cacy; Patient Educational Media; Radio; Social
Marketing)
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MASS MEDIA AND TOBACCO
CONTROL

The use of mass media for tobacco control in-
creased in developed countries in the 1990s, par-
ticularly in the United States, Canada, Australia,
and the United Kingdom. The emergence of sig-
nificant funding sources, particularly legal state-
ments with tobacco companies and earmarked
tobacco taxes, has allowed the implementation of
sustained, mass media campaigns with sufficient
audience reach to be effective. Media have been
used to promote smoking cessation and smoke-
free spaces, to raise awareness of health effects
and of unethical tobacco industry behavior, and
to create support for various policy measures.
Although these campaigns have occurred almost
exclusively in developed countries, the lessons
learned have been consistent enough to be poten-
tially widely applicable.

THE FAIRNESS DOCTRINE

The first mass media tobacco-control campaign in
the United States was the result of a federal court
judgment. Under U.S. law until 1988, broadcasters
were required under the Federal Communica-
tions Commission’s Fairness Doctrine “to encour-
age and implement the broadcast of all sides of
controversial public issues over their facilities, over
and beyond their obligation to make available on
demand opportunities for the expression of op-
posing views.” In 1967, in response to a legal
challenge by attorney John Banzhaf, the Fairness
Doctrine was interpreted as being applicable to
tobacco advertising.

As a result, from 1968 to 1970, health ads
about cigarette smoking were carried on the air-
waves, with about one health ad broadcast for
every three cigarette ads. Per capita cigarette sales
declined during this period (they increased both
before and after), youth smoking prevalence and
self-reported consumption declined significantly,
and concern by smokers about their health in-
creased significantly. Although it is impossible to
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isolate the Fairness Doctrine as the major factor
influencing these trends, it is reasonable to assume
that it was a major contributor. Perhaps a more
telling piece of evidence is that when cigarette
advertising was banned on broadcast television in
the United States in 1971, the tobacco companies
did not challenge the ban. The ban resulted in a 80
percent drop in antismoking ads in the broad-
cast media.

TOBACCO CONTROL MASS MEDIA
IN THE UNITED STATES

Public service announcements (PSAs; advertise-
ments for an issue aired free as a public service)
have long been a staple of tobacco control and
other health promotion strategies. However, there
is very little evidence to support the efficacy of
PSAs in reducing tobacco use. The airing of PSAs
on a voluntary basis does not guarantee exposure
to the public at a level sufficient to change atti-
tudes and behavior on a broad scale.

In 1998, California voters passed Proposition
99, a tax on tobacco products dedicated to funding
health promotion and tobacco-control activities.
Prop 99, as it is commonly known, has paid for a
sustained and comprehensive tobacco-control pro-
gram that includes a mass media campaign. Sev-
eral other states, including Massachusetts, Ore-
gon, and Florida, have since used funds from
tobacco taxes and from legal settlements with
tobacco companies to initiate similar programs.

These programs have been associated with
significant reductions in tobacco use. Per capita
cigarette consumption declined at a far greater
rate in California and Massachusetts than it did
nationally after initiation of the state programs. In
both states, youth smoking rates held steady as
they increased in the country as a whole. Oregon’s
tobacco tax-funded program was associated with
an 11.3 percent decline in per capita consumption
over two years, far greater than the national rate of
decline. Florida showed even more dramatic re-
sults. Following implementation of the Florida
tobacco-control program, the prevalence of ciga-
rette use dropped 19 percent among middle school
students and 8 percent among high school stu-
dents in a single year. The centerpiece of the
Florida campaign was the aggressive, youth-targeted

This antismoking advertisement warning men of possible
unexpected health risks was published by the California
Department of Health. (California Department of Health
Services)

“Truth” media and advocacy campaign, which
challenged youth to expose the truth behind to-
bacco marketing and to lead tobacco-control ac-
tivities in their communities. Further evaluation
will be needed to determine whether the Florida
declines are sustained.

It is difficult to separate out the effects of mass
media relative to other components of these pro-
grams, or to broader environmental factors such
as the level of spending on tobacco promotion.
However, the media campaigns have served to tie
together other program components, to raise pub-
lic awareness of tobacco issues, and to build public
support for other tobacco-control measures. In
addition, data from California suggest an indepen-
dent impact of the media campaign. Per capita
tobacco sales declined significantly between 1990
and 1992—when the media campaign was the only
component of the program that was fully imple-
mented. In addition, consumption declines slowed
during a period when spending on media was cut
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significantly, including the absence of media cam-
paigns for an entire year.

A national paid mass media campaign targeted
at youth was launched in 1999 by the American
Legacy Foundation. The foundation was estab-
lished with funds from a 1998 multistate legal
settlement and has a mandate to reduce tobacco
use through public education and other means.
Borrowing from the principles of Florida’s Truth
campaign, the Legacy campaign has the potential
to reduce tobacco use in at least some population
segments.

Since 1995, the Campaign for Tobacco-Free
Kids has paid for the placement of ads, primarily in
the print media, that focus on current political
issues. Ads target the public and politicians, and
have sometimes focused on one or two individual
legislators regarding key decision-making points
affecting tobacco-control initiatives. This campaign
has not been formally evaluated.

In 1999, the cigarette manufacturer Philip
Morris launched a $100 million media campaign
ostensibly aimed at discouraging youths from us-
ing the products that tobacco companies spend
billions of dollars to promote. Focus-group re-
search of youths found that the Philip Morris ads
were consistently perceived to be less effective
than ads from the successful state campaigns, even
before participants were told that the ads were
produced by a tobacco company. One of the main
points mentioned in the groups was that the ads
promoted the choice to smoke or not smoke, but
gave no specific reasons why youth should choose
not to smoke.

TOBACCO CONTROL AND MASS MEDIA
OUTSIDE THE UNITED STATES

Although paid mass media has been used for
tobacco control in Canada, Mexico, the United
Kingdom, Australia, and Singapore, very few of
these campaigns have been evaluated.

In Canada, the federal and provincial govern-
ments used paid mass media increasingly in the
1990s to raise public awareness and to promote
policy initiatives. The provinces of British Colum-
bia and Ontario received awards for media spots
produced as part of a broader tobacco-control

strategy. However, none of the recent Canadian
campaigns have been evaluated for their effective-
ness independently of other policy and program
initiatives. These complementary initiatives have
been significant.

In Latin America, PSAs remain the most com-
mon media tobacco-control tool. There is no evi-
dence to suggest that these campaigns are any
more effective that the PSA campaigns in devel-
oped countries. Recently, the Pan American Health
Organization developed a radio program on smok-
ing cessation in conjunction with radio stations in
Columbia and Peru. Although the program has
not been formally evaluated, radio listenership
and advertising rates increased throughout the
broadcast of the multiweek program. Radio is a
popular and affordable communication medium
in Latin America and has the potential to be a cost-
effective tobacco-control tool.

One of the few evaluated campaigns outside
of the United States is Australia’s 1997 National
Tobacco Campaign to promote smoking cessation
among adults. The campaign ran for approxi-
mately a year with varying levels of intensity, and it
utilized graphic images of the physical impact of
smoking on the body. The theme, “Every Cigarette
is Doing You Damage,” aimed to provide smokers
with a sense of immediacy about quitting smoking.
The campaign also promoted a 24-hour Quitline
to give advice and provide references to local
resources.

The campaign was associated with increased
motivation by smokers to quit and with a 6 percent
decline in overall smoking prevalence following a
period of little change in smoking prevalence. The
lower prevalence was sustained throughout the
evaluation period.

Although the campaign was targeted at adults,
young teenagers responded more positively to the
cessation campaign than to a separate campaign
specifically targeted at youth. The campaign has
been adapted for use in the United States, Canada,
Cambodia, Singapore, Iceland, and Poland.

Tobacco Packages. Although “mass media”
usually refers to billboards, magazines and news-
papers, and broadcast media outlets, Canada re-
quires that tobacco packages carry health mes-
sages that can fairly be described as mass media



MASS MEDIA AND TOBACCO CONTROL

727

Humor is often used in anti-smoking campaigns targeted
at young people. (AP/World Wide Photos)

messages. Beginning in December 2000, all to-
bacco packages sold in Canada must carry one of
sixteen mandated health messages that cover half
of the package. The messages draw upon many of
the lessons of mass media campaigns, using color
photos and graphic images to demonstrate the
negative impacts of tobacco use.

Studies commissioned by the federal govern-
ment to assess potential impact found that mes-
sages with pictures are sixty times more effective
than text-only messages in encouraging people to
stop, or not start, smoking. The messages were
found to be 3.5 times more effective than Canada’s
previous messages, which convinced hundreds of
thousands of smokers to try to quit. Further evalua-
tion of the messages will provide insights into the
potential of this innovative medium as an effective
mass media tool for tobacco control.

STRATEGIES FOR EFFECTIVE
MEDIA CAMPAIGNS

Researchers have attempted to identify the condi-
tions under which media campaigns are most
successful, including effective messages and themes.
First, media campaigns alone are thought to have
limited impact, though they can significantly
strengthen the effectiveness of other tobacco-
control programs such as school programs, com-
munity initiatives, and clean indoor-air campaigns.
Second, media campaigns must be professionally
developed, should rely on a variety of media (elec-
tronic, print, and outdoor), and should contain a
mix of target audiences and messages.

There is no single magic bullet for effective
messages. However, youth seem to respond well
to real-life stories and images of the harmful ef-
fects of tobacco use, particularly if harm has af-
fected a loved one, if the individual being profiled
started smoking when he or she was young, or if
the damage took place at a relatively young age.
Messages targeted at adults should not contradict
youth-targeted messages. Messages should por-
tray nonsmokers as the majority, present realis-
tic tobacco-free lifestyles, and encourage youth
empowerment and control. Further research is
needed to investigate whether these guidelines
hold true in markets outside of North America
and Australia, particularly in developing countries.

Substantial evidence exists to support the value
of mass media in tobacco-control programs.
Although most evidence comes from the United
States, there is no evidence to suggest that these
campaigns, given adequate funding, would be any
less effective in other developed countries or in
developing countries. In fact, mass media may
have relatively greater impact in countries where
the health effects of tobacco use are less well
known. Evaluation of mass media campaigns in
developing countries is needed to supplement the
body of evidence from developed countries.

HEATHER SELIN

(SEE ALSO: Mass Media; Media Advocacy; Smoking
Behavior; Tobacco Control; Tobacco Control Advo-
cacy and Policies—U.S.; Tobacco Sales to Youth,
Regulation of)
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MASS MEDICATION

The term “mass medication” describes procedures
used to deliver a preventive or therapeutic regi-
men to a population, rather than to individual
members of that population. The implication is
that the regimen is delivered unobtrusively. The
members of the target population may not be
aware that they are receiving the medication, and
they have not given individual consent. Examples
include the addition of vitamin and mineral sup-
plements to infant formula, iodine to table salt,
and fluoride to drinking water. When vitamin
and mineral supplements are added to infant for-
mula, the facts are provided on the label, although
not everyone reads this; salt that has been en-
riched with iodine chloride is identified as “iodized
salt”; and in most communities where sodium
fluoride is added to reservoir water, information
about this is kept in the public consciousness by
antiflouridationists who make this a political issue.
In theory, and usually in practice, individuals can
exercise the option to avoid mass medication—
they can use infant formula without vitamin and
mineral supplements, table salt without added
iodine, and drink unfluoridated water. The last of
these may require some effort and expense for the
individual, but it is feasible.

These situations differ from mass vaccination
campaigns against a communicable disease, such
as poliomyelitis, when the vaccine is offered to all
members of a target population. The distinction is
that members of the population usually volunteer
to be vaccinated. Thus there are both ethical and
political implications of mass medication. In a

time when autonomy is the dominant political
philosophy, the paternalist philosophy underlying
mass medication is less acceptable than it was
throughout the twentieth century. Public health
authorities who seek to implement a mass medica-
tion program, therefore, are wise to do so only
after adequate and careful consultation with rep-
resentatives of the target population.

JOHN M. LAST

(SEE ALSO: Community Water Fluoridation; Director
of Health; Ethics of Public Health)

MATCHING

Matching is a method used to ensure that two
study groups are similar with regards to “nui-
sance” factors that might distort or confound a
relationship that is being studied. Consider a study
designed to explore the possible effect of asbestos
exposure on the risk of lung cancer. It is known
that smoking increases the risk of lung cancer and
that asbestos workers are more likely to be smok-
ers than the general public. Smoking, therefore,
confuses or confounds the asbestos-lung cancer
relationship. In order to eliminate the confound-
ing effect of smoking in a case-control study, one
could ensure that the diseased and control groups
had equal proportions of smokers.

Matching can be implemented using two main
approaches: pair (individual) matching and fre-
quency matching. Pair matching links each mem-
ber of the case group to a member of the control
group with similar characteristics. This type of
matching is most commonly seen in studies using
twins or paired body parts (e.g., a study of ocular
disease in diabetes). Analysis in pair matching
often uses the McNemar chi-square method. Fre-
quency matching is more commonly used. The
control subjects are chosen to ensure that the
frequency of the matching factors is the same as
found in the case group. Frequency matching can
be implemented in various ways, including cate-
gory matching, caliper matching, stratified ran-
dom sampling, or a variant of pair matching.

Matching is most commonly used in case-
control studies, although some researchers also
use it in cohort studies. Theoretical analysis has
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shown that matching in cohort studies completely
controls for any potential confounding by the
matching factors without requiring any special
statistical methods. There can be a loss of statisti-
cal power, however. On the other hand, in case-
control studies matching does not completely con-
trol for confounding, thus requiring the use of
statistical methods such as the Mantel Hanzel ap-
proach, standardization, or logistic regression.
There can be substantial loss of power if a case-
control study matches on a factor which is not
actually a confounder.

The role of matching in epidemiological re-
search is controversial. Many epidemiologists rou-
tinely match on age and sex, even when they are
not confounders. This practice is to be discour-
aged. Since a matched case-control study still re-
quires a complex statistical analysis and might
reduce statistical power, an argument can be made
that matching in case-control studies is not desir-
able (unless the distribution of the matching factor
in the case group is extreme).

As an example of matching, consider a case-
control study of the role of dietary factors in the
etiology of lung cancer. Given the strong effect of
smoking on lung cancer risk, and the relationship
of smoking with low intake of fruit and vegetables,
one might design a case-control study that matched
on smoking status. Each new case would be classi-
fied into a smoking category (e.g., never smoked,
past smoker, mild, moderate, or heavy smoker).
Then, a control subject would be recruited who
had a similar smoking history. Although this method
appears to be a form of pair matching, it would be
analyzed as a frequency matched study.

GEORGE WELLS

(SEE ALSO: Case-Control Study; Cohort Study;
Epidemiology; Statistics for Public Health)
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MATERNAL AND CHILD
HEALTH

Maternal and child health (MCH) refers to the
health of mothers, infants, children, and adoles-
cents. It also refers to a profession within public
health committed to promoting the health status
and future challenges of this vulnerable population.

HISTORICAL DEVELOPMENT

One of the greatest achievements of public health
in the twentieth century in the United States was
the dramatic improvement in the health of moth-
ers and babies: during this period infant mortality
declined by greater than 90 percent, and maternal
mortality declined by 99 percent. While improve-
ments in living standards, educational levels, and
environmental conditions have contributed most
to these improvements, public health MCH pro-
grams have also played a role.

The development of these MCH programs
occurred in the unique political and social land-
scape of the United States, where a reliance on
individualism has shaped the attitude that caring
for children is the parents’ responsibility, and that
government should step in to help only when
families and communities are not able to care for
their own. The concept of federalism has also
played a role in dividing responsibility between
the federal government and state and local au-
thorities. Further, the dominance of the biomedical
model in the United States has directed most of
the monies spent on MCH to the provision of
direct clinical services. Some of the major his-
torical developments in MCH are highlighted
in Table 1.

Maternal Health. At the beginning of the
twentieth century, for every one thousand live
births, six to nine women died of pregnancy-related
complications. Sepsis was the leading cause of
maternal death, with half of the cases following
delivery (often performed without following the
principles of asepsis), and half associated with
illegally induced abortion. Hemorrhage and pre-
eclampsia (convulsions) were other leading causes
of mortality. In response to the high maternal and
infant mortality rates, and to women’s suffrage,
Congress passed the Maternity and Infancy Act



MATERNAL AND CHILD HEALTH

730

Table 1

A Chronology of Maternal and Child Health Services 
in the United States

1909 First White House Conference on Care of Dependent Children
1912 Children’s Bureau created
1921 Maternity and Infancy Act (Sheppard-Towner Act) enacted
1929 Sheppard-Towner Act overturned
1930 American Academy of Pediatrics founded
1935 Title V legislation enacted as part of Social Security Act
1935 Crippled Children’s Services (CCS) created
1943 Emergency Maternity and Infant Care enacted (P78-156)
1951 American College of Obstetricians and Gynecologists founded
1965 Medicaid (Title XIX) enacted
1965 Head Start Program started
1965 Community and Migrant Health Center Program created
1972 Special Supplemental Food Program for Women, Infants, & 

Children created
1973 Roe v. Wade legalizes abortion before fetal viability
1973 Early and Periodic Screening, Diagnosis and Treatment 

1976 Supplemental Security Income Program for children with 
disabilities enacted

1979 Pregnancy-Related Mortality Surveillance System established
1981 Title V MCH Services Block Grant to states created
1984 Emergency Medical Services for Children enacted
1989 OBRA 89 expands coverage of prenatal care for low-income

women
1991 Healthy Start Program started
1994 Early Head Start Program started
1996 Temporary Assistance for Needy Families (TANF) program 

created
1997 State Children's Health Insurance Program created

(EPSDT) created

SOURCE: Courtesy of author.

(also known as the Sheppard-Towner Act) in 1921.
The Fetal, Newborn, and Maternal Mortality and
Morbidity Report of the 1933 White House Con-
ference on Child Health Protection called atten-
tion to the link between poor aseptic practice,
excessive and inappropriate obstetrical interven-
tions (induction of labor, use of forceps, episiotomy,
and cesarean deliveries), and high maternal mor-
tality. During the 1930s and 1940s, hospital and
state maternal mortality review committees were
established. At the same time, a shift from home to
hospital deliveries was occurring. The proportion
of infants born in hospitals increased from 55
percent in 1938 to 90 percent in 1948, which was
accompanied by a 71 percent decrease in maternal
mortality. Medical advances (including the use of
antibiotics, the use of oxytocin to induce labor,
safe blood transfusions, and better management
of hypertensive disorders) accelerated the declines
in maternal mortality. Liberalization of state abor-
tion laws, beginning in the 1960s, contributed to

an 89 percent decline in deaths from septic illegal
abortions between 1950 and 1973. In 1979, the
Centers for Disease Control and Prevention part-
nered with the American College of Obstetricians
and Gynecologists in developing the Pregnancy-
Related Mortality Surveillance System, and imple-
menting maternal mortality review boards across
the country. At the end of the twentieth century,
for every 100,000 live births, only seven to eight
women died of pregnancy-related complications—a
99 percent reduction of the rate at the beginning
of the century.

Infant Health. At the beginning of the twenti-
eth century, for every one thousand live births,
one hundred infants died before age one. Infant
mortality began to decline in the early part of the
twentieth century, following improvements in ur-
ban environments (e.g., sewage and refuse dis-
posal and safe drinking water), milk pasteuriza-
tion, rising standards of living, and declining fertility
rates. The Children’s Bureau formed in 1912 called
for the establishment of the National Birth Regis-
try in 1915. The Children’s Bureau became the
primary government agency to work toward im-
proving maternal and infant health and welfare
for the next thirty years. In 1935, Congress en-
acted Title V of the Social Security Act, which
authorized and appropriated funds for maternal
and child health-services programs. Between 1930
and 1949, infant mortality declined by 52 percent,
largely due to antibiotics, development of fluid
and electrolyte replacement therapy, and safe blood
transfusions. It declined further following the im-
plementation of Medicaid, Community Health Cen-
ters, and other federal programs in the 1960s. The
Special Supplemental Food Program for Women,
Infants, and Children (WIC) was created in 1972.
Infant survival continued to improve in the 1970s
because of technologic advances in neonatal medi-
cine and the regionalization of perinatal services.
Medicaid eligibility for pregnant women and in-
fants was significantly expanded in the 1980s to
enhance access to, and utilization of, prenatal
care. The development of artificial pulmonary
surfactant in the late 1980s and the use of antenatal
corticosteroids in the 1990s to prevent and treat
respiratory distress syndrome in premature in-
fants also contributed to a decline in infant mortal-
ity. Other improvements in infant health in the
1990s include a 50 percent decline in the rates of
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sudden infant death syndrome, advances in prena-
tal diagnosis and surgical treatment of birth de-
fects; and national efforts to encourage reproduc-
tive-aged women to consume folic acid to reduce
the incidence of neural tube defects.

Child Health. Industrialization in the late nine-
teenth century forced many children into hazard-
ous labor in mills, mines, and factories. In 1909,
President Theodore Roosevelt convened the first
White House Conference on Care of Dependent
Children, which called attention to the unaccept-
ably high rate of infant deaths and the detrimental
effects of child labor. This led to the creation of the
Children’s Bureau in 1912 to “serve all children, to
try to work out standards of care and protection
which shall give to every child his fair chance in the
world.” Both the establishment of the Children’s
Bureau and the passage of the Sheppard-Towner
Act met with formidable resistance. They were
seen by many as governmental intrusion into the
relationship between children and their parents,
and they were opposed by the American Medical
Association (AMA) because of their potential for
governmental interference or control over the
practice of medicine—despite an endorsement
from the Pediatric Section, which split off from the
AMA in 1930 to form the American Academy of
Pediatrics. The Sheppard-Towner Act was over-
turned in 1929. The enactment of Title V in 1935,
however, expanded health and social services to
mothers and children.

Medicaid was enacted in 1965 as a federal-
state partnership to fund health services for low-
income families with children. The Head Start
program, launched in 1965, provided an intellec-
tually stimulating and healthful environment for
preschool children. The Early and Periodic Screen-
ing, Diagnosis, and Treatment (EPSDT) program
was created in 1967 to fund preventive health
services for Medicaid-eligible children, including
physical and developmental exams, vision and
hearing screening, dental referrals, and immuniza-
tions. These advances were followed, however, by
a downsizing of federal involvement and the re-
turn of power and responsibility for MCH policies
to the states in the 1980s. The most significant
change was the consolidation of seven categorical
MCH programs into the MCH Services Block Grant.
Health care coverage for children was re-expanded
in 1997 with the creation of the State Children’s
Health Insurance Program.

Children with Special Health Care Needs.
Title V of the 1935 Social Security Act created
Crippled Children’s Services (CCS), which became
the only source of federal funding for the next
thirty years for children with special health care
needs. Enactment of Medicaid (Title XIX) in 1965
relieved CCS of many of its reimbursement and
direct service provision responsibilities. In 1974,
the Supplemental Security Income (SSI) Child-
hood Disability Program began to provide monthly
cash payments to low-income children with disa-
bilities and special health care needs. The Omni-
bus Budget Reconciliation Act of 1989 (OBRA89)
directed state Children with Special Health Care
Needs programs (CSHCN, formerly CCS) to de-
velop community-based systems of services and to
promote and provide family-centered, communi-
ty-based, comprehensive, and culturally compe-
tent services for children with special health care
needs. Thirty percent of the MCH Services Block
Grant was to be directed toward this use. Alarmed
by the rapidly increasing SSI enrollment, Congress
redefined disability, restricted eligibility, and re-
duced cash assistance to children with disabili-
ties in 1996.

CURRENT STATUS

Despite significant improvements in the health of
mothers, infants, and children during the twenti-
eth century, the United States compares poorly
with other developed nations on most indicators
of MCH. In 1997, the United States ranked twenty-
fifth in infant mortality and twenty-first in mater-
nal mortality among developed nations. Table 2
presents a report card of selected indicators of
MCH in the United States, along with national
goals set for the year 2010.

There are also significant disparities in MCH
among racial, ethnic, and other sociodemographic
categories. For example, African-American infants
have twice the chance of dying, of low birth weight,
and of being premature, as compared to white
infants. Maternal mortality is five times higher
among pregnant African–American women than
among pregnant white women. The teen preg-
nancy rate is twice as high among Hispanic women,
and three times as high among African-American
women, than it is among white women aged fifteen
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Table 2

MCH Report Card, United States

Indicator

Maternal mortality ratio (maternal deaths per 
100,000 live births)
Percentage of women with adequate prenatal care
Percentage of women with maternal complications
Percentage of women who smoke cigarettes 
during pregnancy
Percentage of low-income women with anemia in 
third trimester
Percentage of deliveries by cesarean
Infant mortality rate (infant deaths per 1,000 live 
births)
Percentage of low birthweight births (less 
than 2,500 grams)
Percentage of very low birthweight births (less than 
1,500 grams)
Percentage of premature births (less than 37
weeks)
Percentage of women who breast-feed their babies
early postpartum
Percentage of women who breast-feed their babies
until 1 year old
Child death rate (deaths per 100,000 children 
aged 1-14)
Percentage of children 19 to 35 months old fully 
immunized
Percentage of children under 18 without health 
care coverage
Percentage of children under 18 who have regular
source of care
Percentage of pregnancies that are planned
Number of pregnancies per 1,000 females aged 15
to 17
Number of women with fertility problems who 
had sexually transmitted diseases or pelvic 
inflammatory disease
Percentage of women with Chlamydia trachomatis
infection

Current Goal

7.1 3.3

73 90
25.6 20
13.9 2

29 23

20.8 15
7.6 5.0

7.3 5.0

1.4 1.0

11.0 7.6

60 75

8.6 25

35.8 33.7

78 90

15.4 0

91 95

49 70
47.6 45

800,000 500,000

12.3 3.0

SOURCE: U.S. Department of Health and Human Services. 
Healthy People 2010.

to seventeen. Causes of these disparities have not
been determined, but they have been attributed to
differences in genetics, behavior, culture, socioe-
conomic class, and access to health care. Recent
research on neighborhood and community fac-
tors, as well as cumulative life experiences and
exposures, may shed light on the persisting dis-
parities in MCH outcomes.

MCH PROGRAMS

A myriad of public health programs have been
created over the years to improve the health of
disadvantaged mothers, infants, and children, and

to reduce disparities in health status and health
care access. A few of the major programs are
listed below.

MCH Block Grant Program. Title V of the
Social Security Act (1935) authorized the use of
federal monies for MCH programs. The biggest
change to the Title V program came in 1981, when
seven MCH programs were consolidated into the
MCH block grant. Administration of MCH pro-
grams, which support direct delivery of MCH ser-
vices in the public health setting, devolved to the
state level, while state and federal governments
share the costs.

Medicaid. Created by Title XIX of Social Secu-
rity Act in 1965, the objective of Medicaid is to
support the provision of health services to low-
income Americans. The federal and state govern-
ments jointly administer the program and share its
costs. Medicaid is really a financing program rather
than a service delivery program. States are man-
dated to cover pregnant women and children six
years of age and younger living at up to 133
percent of the federal poverty level, as well as all
children up to age nineteen in families with in-
comes below the poverty level. Medicaid is by far
the largest MCH program, funding prenatal and
obstetrical care, the EPSDT program, and health
services for children with special health care needs.
Three out of four Medicaid recipients are women
and children, though they consume only one-
fourth of total Medicaid expenditures.

Community and Migrant Health Center
Program. Created in 1965, the Community and
Migrant Health Center Program provides basic
primary care to medically underserved (largely
rural) areas. It is funded by the federal govern-
ment and administered at the community level.
These centers place a high priority on reducing
infant mortality and improving the health of moth-
ers and children. One-third of individuals served
by the program are children under age fifteen, and
one in four are women of childbearing age.

The Special Supplemental Food Program for
Women, Infants, and Children (WIC). Created in
1972, WIC provides supplemental food and nutri-
tional education to low-income pregnant women,
nursing mothers, and children diagnosed as being
at nutritional risk. It is funded by the federal
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government and administered by the U.S. Depart-
ment of Agriculture. Technically speaking, WIC is
not a health care program, but evaluations have
found WIC to be effective in reducing infant
mortality, low birth weight, anemia, and other
problems.

Head Start, Early Head Start, and Healthy
Start. Project Head Start was created in 1965 to
promote social and behavioral competence among
preschool children from low-income families and
to ensure that the children enter school with a
similar foundation as their more economically
advantaged peers. The program includes compre-
hensive health services, including preventive health
services. Ten percent of Head Start enrollment is
reserved for children with disabilities. Evaluations
have shown reduced juvenile delinquency and
increased school completion rates among children
enrolled in the Head Start program. In 1994,
Congress established the Early Head Start pro-
gram for low-income families with infants and
toddlers. Both programs are administered by the
Head Start Bureau of the Department of Health
and Human Services. The Healthy Start Initiative
was created in 1991 to attack the causes of infant
mortality and low birthweight using a broad range
of community-based interventions in nearly one
hundred communities across the United States.
The Healthy Start Initiative is administered by the
Maternal and Child Health Bureau.

Temporary Assistance for Needy Families
(TANF) Program. In 1996, the U.S. Congress
passed landmark welfare reform legislation (the
Personal Responsibility and Work Opportunity
Reconciliation Act) that replaced the Aid to Fami-
lies with Dependent Children (AFDC) Program
with the TANF Program. TANF was intended to
give states new opportunities to develop and im-
plement creative and innovative strategies and
approaches to removing families from a cycle of
dependency on public assistance and creating em-
ployment opportunities for them. While reviews
of the impact of TANF on the health of women
and children have been mixed, TANF has gener-
ated additional monies for MCH programs. For
example, Los Angeles County created the Long-
Term Family Self Sufficiency Plan with its TANF
monies. The plan includes programs to help preg-
nant women gain access prenatal care, and to

provide additional support services, such as par-
enting skills training.

State Children’s Health Insurance Program
(SCHIP). SCHIP was established in 1997 to pro-
vide insurance for children from families with
incomes too high to qualify for Medicaid, but too
low to afford private health insurance. Of the over
10 million children in the United States who were
uninsured in 1997, only 3 million were eligible for
Medicaid prior to SCHIP. In its first three years,
SCHIP has enrolled over 3 million children.
Although enrollment was slow initially, states have
responded with innovative strategies to reach out
to uninsured children and families to increase
enrollment. SCHIP is administered through the
Health Care Financing Administration (HCFA).

State Programs. In addition to the programs
described above, many state and local govern-
ments have developed additional MCH programs
of their own. A notable example is the California
Children and Families First Initiative, or Proposi-
tion 10. Passed in 1998, the initiative has raised
approximately $700 million annually from a to-
bacco surtax to be used to improve early child
development for children up to age five. The
money will be used to support health care services
for children and families, parental education and
support services, and child-care programs. Because
of the autonomy of its governance structure and
its broadly defined goals, it is flexible enough to
allow for different approaches that cross the tradi-
tional boundaries of MCH, a flexibility that is often
not permitted under categorical funding and grant
making. Proposition 10 has the potential for pro-
viding a model for the rest of the nation.

FUTURE CHALLENGES

At the beginning of the twenty-first century, many
challenges in MCH remain. Some of the most
important areas of concern are described below.

Maternal Mortality and Morbidity. The de-
cline in maternal mortality in the United States has
leveled off since 1982. This does not mean that it
has reached an irreducible minimum, as one-third
to one-half of the deaths that still occur are prob-
ably preventable. Maternal deaths are only the tip
of the iceberg, however, as one in four women
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experience complications during pregnancy, many
of which are preventable. An increased effort to
assess and assure the quality of health care for
pregnant women is needed. Likewise, the connec-
tion between maternal health and women’s health
needs to be better understood. Improving women’s
health over the life course, and not only during
pregnancy, is likely to have the greatest impact on
improving maternal and child health.

Infant Mortality and Morbidity. Birth defects
are the leading cause of infant death, affecting
approximately 3 percent of all live births. Because
many birth defects occur in the first three months
of pregnancy, they are best prevented by precon-
ceptional and early prenatal care. The causes of
most birth defects are still unknown and require
further research. Low birthweight and prematu-
rity contribute to most of the infant deaths and
congenital neurological disabilities not related to
birth defects. They are also the leading cause of
infant deaths among African Americans. To date,
most interventions during pregnancy designed to
prevent low birthweight and prematurity have not
been effective.

Prenatal and Preconceptional Care. Although
widely accepted, the effectiveness of prenatal care
in improving pregnancy outcomes, particularly in
preventing low birthweight and prematurity, has
not been conclusively demonstrated. While this
may reflect methodological flaws in research on
prenatal care, it could also suggest that prenatal
care is not provided in the proper manner, and
some researchers have begun to question the ap-
propriateness of the content of prenatal care. Still
others have argued that less than nine months of
prenatal care is not enough to reverse the cumula-
tive impact of lifelong habits and exposures on
pregnancy outcomes. Most women do not ob-
tain preconceptional care before getting pregnant,
and many health care providers do not know
how to provide preconceptional care, or they pro-
vide it only to women who are actively trying to
get pregnant, thereby missing opportunities to
improve the outcomes of pregnancies that are
unintended.

Breast-Feeding. The benefits of breast-feeding
to the health of mothers and infants have been well
documented, including enhanced immunity against
infections, improved cognitive development, and

stronger maternal-infant bonding. Despite these
benefits, the initiation and duration of breast-
feeding in the United States remains low, particu-
larly among disadvantaged women. Efforts to pro-
mote the WHO/UNICEF “Ten Steps to Successful
Breast-feeding” in hospitals have met with little
success. Changes in cultural norms, workplace
practices, and social policy are also needed to
encourage breast-feeding among American women.

Immunization. Although the up-to-date im-
munization rate of children in the United States
has been steadily improving, it still falls short of
the national goal of 90 percent by age two, particu-
larly for poor children. There is no agreement
among public health experts on a strategy to bring
this up to the level at which “herd immunity”
would protect those children who remain without
immunization.

Child Care. Over half of U.S. mothers with
children under six work outside the home, and 60
percent of these children receive care outside their
homes. In addition to increased risk for infections
and injuries, children cared for in day-care centers
may receive less support for cognitive and social
development than children cared for at home.
Support for parents with child-care needs is low,
particularly for low-income families.

Family Violence. A U.S. woman has a one-in-
five chance of being physically abused at some
point in her lifetime. Estimates of the prevalence
of physical abuse by an intimate partner during
pregnancy range from 4 to 8 percent, but it may be
as high as 20 percent. Most communities have
inadequate resources to help battered women.
Many health care providers do not screen for, or
cannot identify, domestic violence. Within com-
munities, a shortage of shelter beds, social work-
ers, and other basic services frequently exists, to-
gether with a lack of coordination among health
care, social-service, and judicial systems. Children
are abused in half of the families where women are
abused. While little is known or done about pri-
mary prevention of family violence, what is clear is
that family violence cannot be overcome without
attention to the social and economic conditions
that put children and families at risk.

Unintentional and Intentional Injury. Injury
is the leading cause of death among children and
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adolescents, with motor-vehicle injury being the
single leading cause. Other causes include fires/
burns and drowning. Homicides and suicides ac-
count for one-fourth of injury-related deaths among
adolescents. While progress has been made in
preventing deaths related to motor-vehicle injury,
largely attributable to a reduction in alcohol-related
fatalities, little progress has been made in prevent-
ing deaths related to homicides and suicides.

Tobacco, Alcohol, and Other Drugs. Nearly
one-third of teens are current smokers, and half
have drunk alcohol within the last month. Nearly
one-third have used marijuana, and 5 percent have
used cocaine. Alcohol and other drugs contribute
significantly to unintentional and intentional inju-
ries among adolescents, including motor-vehicle
accidents, homicide, suicide, as well as unintended
pregnancies, sexually transmitted infections, and a
host of other medical and social problems. Success
of clinical interventions at the individual level is
modest; and the effectiveness of neighborhood-
and community-level interventions remains to be
demonstrated.

Sexual Behavior and Unintended Pregnancy.
One-third of girls and nearly one-half of boys in
the United States have had sexual intercourse by
the ninth grade, and 20 percent of all youth in
grades nine through twelve have had four or more
sexual partners. While these rates are similar to
European rates, the rates of sexually transmitted
infections and unintended pregnancies are much
higher among U.S. teens. One in four sexually
active adolescents will get a sexually transmitted
infection by age twenty. Nearly one million adoles-
cent women become pregnant each year in the
United States, with half of these pregnancies re-
sulting in live births. Teen mothers have lower
educational attainment, lower future earnings, and
higher welfare dependency. Two-thirds of these
teen births occur outside of marriage.

CONCLUSION

Much of the advancement in maternal and child
health has been made outside of public health.
Progress in medicine, education, environment
(both physical and social), gender and race rela-
tions, public policy, and many social areas have
made, and will continue to make, important con-
tributions to MCH. An important challenge for

MCH as a profession is to promote change outside
the traditional boundaries of MCH in order to
improve the health of mothers, infants, children,
and adolescents.

MICHAEL C. LU

J. ROBERT BRAGONIER

(SEE ALSO: Alcohol Use and Abuse; Child Care,
Daycare; Child Health Services; Domestic Violence;
Head Start Program; Immunizations; Infant Mortal-
ity Rate; Perinatology; Pregnancy; Prenatal Care;
Reproduction; Sexually Transmitted Diseases; Teen-
age Pregnancy; Title V; Tobacco Control; Women,
Infants, and Children Program [WIC]; Women’s
Health)
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MATERNAL AND CHILD
HEALTH BLOCK GRANT

The Maternal and Child Health Block Grant
(MCHBG) is a U.S. federal program designed to
improve the health of mothers and children. It was
created under the Omnibus Budget Reconcilia-
tion Act of 1981. In federal fiscal year 2000, the
MCHBG amounted to $709 million. Each state’s
share is calculated on a formula based on the
state’s share of the seven programs that Congress
consolidated under Title V of the Social Security
Act. These programs dealt with specific conditions
such as adolescent pregnancy, lead poisoning, sud-
den infant death, and hemophilia and other ge-
netic conditions. States must provide three dollars
to match every four dollars in federal MCHBG
funds they receive.

The MCHBG enables the federal and state
governments to address issues like infant mortal-
ity, access to health care for mothers and children,
rehabilitation services for blind and disabled chil-
dren, and coordinated care for children with spe-
cial health care needs (e.g., children with disabili-
ties). States must spend at least 30 percent of their
MCHBG funds for prevention and primary-care
services for children, and at least 30 percent for
children with special health care needs.

A portion of the MCHBG is set aside at the
federal level for Special Projects of Regional and
National Significance (SPRANS) grants, the Trau-
matic Brain Injury Demonstration Grant Program,
and other specialized purposes. The program is
administered by the Maternal and Child Health
Bureau of the Health Resources and Services Ad-
ministration. About 17 million women and chil-
dren receive services funded, at least in part, by
the MCHBG.

RICK DAVIS

(SEE ALSO: Child Health Services; Health Resources
and Services Administration; Maternal and Child
Health)

MATHEMATICAL MODEL

See Probability Model

MAXIMUM TOLERATED DOSE

The maximum tolerated dose (MTD) is operation-
ally defined in toxicology as the highest daily dose
of a chemical that does not cause overt toxicity in a
ninety-day study in laboratory mice or rats. This
dose is then used for longer-term safety assess-
ment in the same species, usually lasting two years
or a lifetime. The rationale for using the MTD is to
maximize the likelihood of detecting any chronic
disease effects of a chemical, including cancer.
Using higher doses also increases the statistical
likelihood of detecting the intrinsic hazards of
chemicals.

The MTD is controversial, however, in part
because of difficulties in extrapolating findings to
more realistic doses, and in extrapolating from
animals to humans. Its detractors also point out
that subtle physiological changes occur at higher
doses that can alter the metabolism and disposi-
tion of chemicals in ways that make the findings
irrelevant to more realistic dose levels. The MTD
has been retained, in part, because its long-term
use provides a comparative benchmark for the
study of additional chemicals. It is supplemented,
however, by parallel studies of lower doses, and
by a greater emphasis on predictive approaches
dependent upon understanding the underlying
mechanisms of chemical toxicity.

BERNARD D. GOLDSTEIN

(SEE ALSO: Risk Assessment, Risk Management; Safety
Assessment; Toxicology)
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MEASLES

Measles is a viral respiratory illness characterized
by high fever and generalized rash. Symptoms
start ten to twelve days after airborne exposure
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and include fever, malaise, conjunctivitis, runny
nose, and cough. About fourteen days after expo-
sure, a maculopapular rash appears at the hairline,
extends to the face and upper neck, and, over the
next three days, spreads down the body to the
hands and feet. Although measles is usually not
severe in developed countries, it can lead to seri-
ous complications including diarrhea (8% of cases),
ear infections (7%), pneumonia (6%), encephalitis
(0.1%), subacute sclerosing panencephalitis (SSPE)
(0.001%), and death (0.2%). Measles is much more
serious in developing countries, causing about one
million deaths annually during the 1990s. The case
fatality rate can be as high as 25 percent, with
deaths often caused by secondary infections such
as diarrhea or pneumonia. Measles is also a com-
mon cause of blindness in the developing world.

Measles is one of the most contagious diseases
in the world. The virus, a paramyxovirus contain-
ing a single strand of RNA, is normally spread
through respiratory droplets and can be transmit-
ted from four days before to four days after rash
onset. Before vaccines were introduced, nearly
everyone was infected by age ten to twelve years.
Immunity is lifelong following infection.

A live attenuated vaccine was licensed in 1963,
and further attenuated vaccines are now used
around the world. The vaccine is about 95 percent
effective in the United States when administered
at the recommended age of twelve to fifteen
months, and immunity is considered lifelong. It is
usually given in conjunction with the mumps and
rubella vaccines. Children in developing countries
are vaccinated at nine months of age because of
the higher risk of infection in infancy.

Routine treatment of measles includes sup-
portive care such as oral rehydration therapy for
diarrhea and respiratory care for patients with
pneumonia. Antibiotics are used to treat second-
ary bacterial infections. Although antiviral medica-
tions have been used to treat complex measles
infections, there are few studies to confirm their
effectiveness. High-dose vitamin A therapy reduces
mortality and prevents blindness and is recom-
mended by the World Health Organization for
children in developing countries.

Global measles eradication has been a goal
since the development of an effective vaccine.

Humans are the only reservoir for the measles
virus, which can survive only hours in the environ-
ment. Endemic measles can be eliminated from
large geographic areas using intensive vaccination
programs, as seen in the United States in the late
1990s. However, measles is so infectious that im-
munization rates of at least 90 to 95 percent must
be attained to interrupt transmission. In addition,
the billions of doses required to achieve eradica-
tion highlight the need for injection safety and the
potential development of needle-free vaccination
methods. Finally, the HIV (human immunodefi-
ciency virus) epidemic presents several barriers to
measles eradication. HIV-infected persons have a
lower response to measles vaccination, develop
more severe cases of the disease, and, theoreti-
cally, may be infectious for longer periods of time.
There is hope that these challenges will be sur-
mounted and measles will be eradicated, following
smallpox into the history books.

SONIA KLEMPERER-JOHNSON

MARK PAPANIA

(SEE ALSO: Communicable Disease Control; Disease
Prevention; Eradication of Disease; Immunizations)
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MÉDICINS SANS FRONTIÈRES
See International Nongovernmental
Organizations

MEDIA ADVOCACY
Media advocacy is the process of disseminating
policy-related information through the communi-
cations media, especially where the aim is to effect
action, a change of policy, or to alter the public’s
view of an issues. While a strict definition of
“media” advocacy is limited to the strategic use of
mass media in regard to a policy initiative, public
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health views the term more broadly. Almost identi-
cal techniques are often used to encourage people
to change health behaviors as those directed to-
wards changing policy; and media advocacy may
be a single element of a specific campaign as well
as an ongoing process. Media advocacy is prac-
ticed at all levels, from national to community-
based campaigns. The ultimate targets of most
media advocacy are politicians and other deci-
sion makers.

Media advocacy activities may be proactive
and initiated by public health workers, or they
may be reactive. Reactive media advocacy involves
taking action when required, especially when op-
ponents of health policy actively seek to mislead,
change the agenda, or divert attention to
other issues.

Media advocacy may be used for an ongoing
campaign, perhaps to ensure that the need for a
new health screening service is kept on the politi-
cal agenda. Similarly, a health organization may
use media advocacy over a short period—to launch a
campaign to increase the uptake of a new screen-
ing service, for example, or to publicize a new
report on health inequalities.

An example of media advocacy with several
different interim goals is an ongoing campaign
against tobacco. Certain information is directed
towards politicians and other opinion leaders whose
support is needed for antitobacco measures, while
different but related information is aimed at cur-
rent or potential smokers. While the first is aimed
at changing policy, the second seeks a behavior
change. Both, however, share the overall goal of
reducing tobacco-induced disease. In addition, an
ongoing media advocacy program on tobacco will
also involve monitoring the media for misleading
information put out by those with vested interests
in selling tobacco, and offering a prompt rebuttal.

Media advocacy is opportunistic. It exploits
opportunities to use the media to convey informa-
tion to large numbers of people, including special
target groups. Those who work in media advocacy
have a good understanding of the way the press
and broadcasting organizations work; and they
maintain good relationships with journalists, so as
to be readily accessible to supply information and
comment, and work with suitable experts who can

give interviews and assist jounalists whenever
necessary.

It is important to differentiate between media
advocacy, an essential part of what is often termed
“public information” work, and paid media cam-
paigns, such as television spots or informational
advertisements in newspapers, which are a com-
mon feature of “public education” programs. In
contrast to the opportunistic and ongoing nature
of media advocacy, paid media campaigns involve
a more programmed delivery of education-oriented
information, based on prior research, to specific
target audiences. A public-education program may
sometimes be supported by media advocacy, and
vice-versa, but more often media advocacy is prac-
ticed on its own.

HOW MEDIA ADVOCACY WORKS

Media advocacy for public health assumes that
public health advocates and journalists have some-
thing to offer each other, that there is a convenient
symbiosis between their professions. Those on the
health side have potential stories, and they want to
get coverage for them as part of a campaign to
bring about change, and journalists want new
stories to fill time or editorial (i.e., nonadvertising)
space in their media. Journalists often rely on
specialists to help them gather, analyze, and com-
ment on the material they use, and sometimes to
suggest stories in the first place. Public health
advocates either are such specialists, or they can
provide access to them. They also provide ideas for
new stories, new angles on old topics, and substan-
tive information to help the journalist to produce
an article or story.

Furthermore, health is a popular topic. Most
people have a personal interest in anything affect-
ing what is, as many see it, their most cherished
gift—their health. Public health leaders, therefore,
by the very nature of their subject, have a head
start when competing for the attention of journal-
ists and for space in their media.

Anyone can do media advocacy—from an in-
dividual or members of a small, community-based
health organization to the largest state or federal
government health agency. Few tools are needed
other than a telephone and, preferably, personal
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computing equipment. In larger organizations, a
press and public affairs department will usually
carry out much of the work, involving others as
required. In a smaller organization the functions
may be part of an information officer’s duties, or,
in a very small unit, they may be performed by one
person, perhaps the chief executive.

Among the most common activities of media
advocacy are the following:

• Monitoring media for coverage of relevant
topics; this service is often contracted to
specialist agencies, or may be achieved
via Internet-based services.

• Identifying and disseminating interesting
news stories that support public health
policies.

• Responding to journalists’ inquiries and
information requests.

• Supplying access to experts who can assist
journalists.

• Preparing press releases and background
papers.

• Arranging press conferences.

• Planning a media diary, including identifi-
cation of special dates and opportunities.

• Responding to misleading or erroneous
items in the media.

• Listing and training individuals to act as
experts and spokespersons on particular
health issues.

• Searching for new angles on existing
stories, and new spokespersons and or-
ganizations to back and to speak publicly
for the policy—a wide variety of profes-
sionals and organizations may be re-
cruited to support public health policy.

To maximize the effectiveness of media advo-
cacy, journalists should be treated with a certain
priority; and everyone who can help with a story,
such as the chief executive, key experts, and other
contacts should observe this policy. It is easier to
contact journalists than many other professionals—
most are dependent on keeping in touch with their

sources and other key contacts, so they tend to be
readily accessible.

Where a coalition of health agencies and indi-
viduals is working in pursuit of the same goal, it is
essential to coordinate activities and information.
Disparities in facts and figures provided by differ-
ent coalition partners may be seized upon by
opponents of the policy being proposed, not only
damaging the public credibility of those support-
ing the policy, but discouraging journalists from
trusting, or even approaching them again in
the future.

For most public health topics, special opportu-
nities will arise for attracting the attention of
journalists, and thus getting coverage. In particu-
lar, special occasions such as key meetings, publi-
cation dates of new statistics or reports, and other
important dates (such as anniversaries) should be
examined in advance to see whether they can serve
as pegs on which news stories can be hung.

Among the pegs and material that can attract
media coverage are:

• Publication of a new government policy
affecting a health issue.

• New research, such as a study of a disease
or of a health care procedure.

• Changes in trends of a disease, or of a
factor causing ill health.

• Official action on a health issue.

• Special considerations of women, children,
and ethnic groups with regards to a
health issue.

• Latest trends in health status or health
behaviors among exemplar groups, such
as doctors, teachers, or athletes.

• Schools activities about certain health
problems.

• Civil-rights issues associated with health.

• Special days or weeks designated as a
focus for health issues.

Public health advocates can also make good
use of physicians and other health professionals as
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experts to provide journalists with comments, in-
formation, and analysis. In the age of mass com-
munications, with opinions constantly being heard
from people described as “experts” on many topi-
cal issues, public cynicism may devalue what ex-
perts say, as few may be perceived as neutral.
However, physicians and other health profession-
als tend to be perceived as primarily interested in
people’s health, especially when opposing those
with obvious vested interests.

Medical and health publications offer special
opportunities for coverage of public health sto-
ries. Apart from their potential subject interest,
journalists on health publications will tend to have
more relevant background knowledge and con-
tacts than those in other media. In addition, some
of these journals, especially the leading medical
scientific publications, are themselves highly influ-
ential with the general media. Most health corre-
spondents on newspapers and in broadcast media
scan the leading medical journals, which often
serve as the source or inspiration for their own
stories.

BENEFITS OF MEDIA ADVOCACY IN
PUBLIC HEALTH

There are many benefits of the creative and ener-
getic use of media advocacy in public health. Many
public health issues are closely integrated with
other aspects of public policy, and therefore part
of public debate. It is thus appropriate for public
health leaders to inform the debate and ensure
that appropriate issues are raised and that accu-
rate information is published.

Among the advantages of media advocacy is
that it can reach a wide audience, including key
decision makers, and that issues and information
presented within news items in the media tend to
carry more credibility than those presented in paid
media advertisements or in public relations mate-
rial. It is also inexpensive: apart from the partici-
pants’ time, there are relatively few costs. In addi-
tion, media advocacy on one issue can develop a
closer rapport with journalists, which in turn may
later benefit coverage of a separate, unrelated
health issue. Similarly, it can build the capacity of
public health agencies to treat strategic media
initiatives as an integral component of health
campaigns.

Media advocacy on any area of policy, includ-
ing public health, can face certain problems, some
being a function of success. For example, journal-
ists may feel that coverage of a particular issue has
reached saturation. Among other common prob-
lems are individual events (and people) are often
more attractive as elements in a story than the
policy issues underlying the story; health may be
seen as a personal responsibility, with public health
policy viewed as irrelevant, superfluous, unwanted,
or costly to the taxpayer; in libertarian terms,
public health policy involving the regulation of
certain commercial activities may be seen as politi-
cally undesirable; and mass media can trivialize
serious issues. As with all aspects of media advo-
cacy, creative thinking and constant reevaluation
of strategy are likely to offer the best solutions to
these problems.

DAVID SIMPSON

(SEE ALSO: Health Promotion and Education; Mass
Media; Mass Media and Tobacco Control)

MEDICAID

Enacted in 1965, Medicaid is the major public
financing program for providing health and long-
term care coverage to the low-income population
of the United States. It was originally enacted as a
means of providing funds to help states provide
health care for welfare recipients and has evolved
into a program that finances care for more than
one in seven Americans. Medicaid enables mil-
lions of Americans to gain access to needed health
services, helping to close the gaps in care between
the poor and nonpoor, ease the financial burdens
of health care, and provide a health care safety net
for the nation.

Authorized under Title XIX of the Social Secu-
rity Act, Medicaid is a means-tested entitlement
program financed by the states and the federal
government and administered by the states. Fed-
eral financial assistance is provided to states for
coverage of specific groups of people, and benefits
are paid for by the states and through federal
matching payments based on each state’s per cap-
ita income. The federal share ranges from 50 to 80
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percent of Medicaid expenditures and averaged
56.5 percent in 1998. State participation in the
Medicaid program is voluntary, but all states have
chosen to participate.

MEDICAID COVERAGE

Although Medicaid was created to assist low-income
Americans, coverage is dependent upon several
other criteria in addition to income. Eligibility is
primarily for those persons falling into particular
categories, such as low-income children, pregnant
women, elderly people, people with disabilities,
and parents not exceeding specific income thresh-
olds. Single adults are generally ineligible, no mat-
ter how poor, unless they are disabled. Within
federal guidelines, states set their own income and
asset eligibility criteria for Medicaid, resulting in
large variations in coverage among states.

In 1998, 40.4 million people were enrolled in
Medicaid. This included 20.7 million low-income
children and 8.6 million low-income adults in fami-
lies with children. The vast majority of adults were
women. Historically, most women and children
have been eligible for Medicaid because they re-
ceived cash assistance through Aid to Families
with Dependent Children (AFDC). Over time, eli-
gibility was expanded to women and children not
receiving welfare. The Temporary Assistance to
Needy Families (TANF) welfare reforms imple-
mented in 1996 officially severed the automatic
link between Medicaid coverage and cash assist-
ance for families.

There were 4.1 million elderly persons cov-
ered by Medicaid in 1998. Some elderly persons
are eligible because they receive cash assistance
through Supplemental Security Income (SSI), and
others have incomes too high to qualify for cash
assistance but spend-down to Medicaid by incur-
ring high health care expenses. Many elderly Medi-
caid beneficiaries are “dual eligibles,” or people
who receive both Medicare and Medicaid. These
people rely on Medicaid for assistance with Medi-
care’s cost-sharing requirements and premiums,
and sometimes for coverage of services not in-
cluded in the Medicare benefits package (i.e., long-
term care or prescription drugs).

Medicaid also covered 7.0 million blind and
disabled persons in 1998. Most disabled persons

Figure 1
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are eligible for Medicaid because they receive SSI
cash assistance, though some spend-down to eligi-
bility. Some disabled Medicaid beneficiaries are
also dual eligibles.

From the perspective of whom is served, Medi-
caid is predominantly a program assisting low-
income families, but from the perspective of how
Medicaid dollars are spent, Medicaid funds prima-
rily serve the low-income aged and low-income
disabled populations. Adults and children in low-
income families make up nearly three quarters
(73%) of enrollees, but account for only 25 percent
of spending (see Figure 1). In contrast, the elderly
and disabled account for 27 percent of enrollees
and the majority (67%) of spending, largely due to
their intensive use of acute care services and the
costliness of long-term care in institutional set-
tings. In 1998, the average per capita cost for a
child on Medicaid was $1,225, almost all of which
went to basic acute care, while the corresponding
figures for the disabled and elderly were $9,558
and $11,235, respectively, a significant portion of
which went to long-term care services.

Although Medicaid is a key source of coverage
for the low-income population, in 1998 it covered
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Figure 2

Medicaid Expenditures by Service, 1998

SOURCE: Urban Institute estimates, 2000.
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only about a quarter of nonelderly Americans with
incomes below 200 percent of the poverty level.
Limits on coverage were largely due to limits on
eligibility, especially for adults, and enrollment
obstacles for those who are eligible. The decoupling
of Medicaid and welfare, as well as the 1997 State
Children’s Health Insurance Program to extend
coverage additional low-income children, offers
states new opportunities to extend Medicaid cov-
erage to millions of low-income children and their
parents. Many states, however, have yet to draw on
this new flexibility to extend Medicaid.

COVERED SERVICES

Medicaid covers a broad range of services with
nominal, if any, cost sharing by beneficiaries. Every
individual entitled to Medicaid is guaranteed a
minimum package of federally mandated services,
including:

• Inpatient and outpatient hospital care

• Physician, midwife, and certified nurse
practitioner services

• Laboratory and X-ray services

• Nursing home care and home health care

Figure 3

Medicaid Enrollment Growth by Eligibility Group, 
1990–1998

SOURCE: Urban Institute estimates based on HCFA-2082 and 
HCFA-64 Reports, 1999.
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• Early and periodic screening, diagnosis,
and treatment (EPSDT) for children
under twenty-one years of age

• Family planning

• Rural health clinic/federally qualified
health center services

States also have the option to cover additional
services and still receive federal matching funds.
Commonly offered services include prescription
drugs, clinic services, case management, hearing
aids, dental care, and intermediate care facilities
for the mentally retarded (ICF/MR).

Because they are so costly, long-term care
services account for a significant amount of Medi-
caid spending. Of the $169.3 billion spent in 1998
(see Figure 2), 38 percent was spent on long-term
care services, primarily nursing home care. Acute-
care services were about half (53%) of total spend-
ing, with nearly half of all acute-care spending
allocated for premiums to managed care organiza-
tions (MCOs). About 9 percent of Medicaid spend-
ing does not go directly to benefits for enrollees,
but provides supplemental payments for hospitals
with a disproportionately large population of indi-
gent patients; these are called disproportionate
share hospital payments (DSH). These additional
payments are intended to enable these hospitals to
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Figure 4

Medicaid Spending Growth by Eligibility Group, 
1990–1998

SOURCE: Urban Institute estimates based on HCFA-2082 and 
HCFA-64 Reports, 1999.
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offset some of the costs of providing services to
uninsured patients.

CARE DELIVERY

Traditionally, Medicaid services have been deliv-
ered on a fee-for-service basis. Beginning in the
1990s, however, many states began to look to
managed care as a model of service delivery in an
effort to decrease costs and emphasize primary
care and care coordination. Medicaid managed-
care models range from health maintenance or-
ganizations (HMOs) that use prepaid capitated
contracts to loosely structured networks that con-
tract with selected providers for discounted ser-
vices and use gatekeeping to control utilization.

States initially targeted low-income families
for managed-care enrollment, but efforts to enroll
aged or disabled beneficiaries increased in the late
1990s. In 1997, states were given more latitude
in using Medicaid managed care under the Bal-
anced Budget Act (BBA) of 1997, including the
authority to mandate managed-care enrollment
for most Medicaid populations. AS of June 1999,
17.8 million Medicaid beneficiaries—over half of

all Medicaid beneficiaries—were enrolled in man-
aged care, a sixfold increase from the 2.7 million
enrolled in 1991.

States may also seek waivers of federal Medi-
caid rules to design new service delivery models
for Medicaid beneficiaries. Home and communi-
ty-based service (HCBS) waivers (also called 1915(c)
waivers) are often used by states to deliver targeted
community-based care for frail elderly or disabled
individuals. Although all states have such waivers,
the population served remains small.

TRENDS IN ENROLLEE AND
EXPENDITURE GROWTH

Medicaid enrollment rose dramatically in the early
1990s, peaking at 41.7 million beneficiaries in
1995 (see Figure 3). This growth was mostly attrib-
utable to expanded coverage of low-income preg-
nant women and young children and increases in
the number of blind and disabled beneficiaries.
However, from 1995 to 1998, enrollment declined,
especially for low-income adults and children eligi-
ble for Medicaid based on receipt of cash assist-
ance under welfare programs, due in part to state
and federal changes in welfare and immigra-
tion policy.

During the early 1990s, Medicaid expendi-
tures grew nearly 30 percent annually, due to a
combination of health care inflation, state use of
alternative financing mechanisms, and an increase
in enrollment. Only a small fraction of spending
growth was due to the expansions in coverage of
low-income pregnant women and children (see
Figure 4). Legislation enacted to limit the states’
capacity to raise funds through provider taxes and
to limit DSH payments played a role in slowing
Medicaid spending growth during these years. By
1995, growth in annual expenditures had dropped
to under 10 percent, and it had nearly leveled off
by 1998 rising less than 4 percent annually from
1995 to 1998.

MEDICAID’S IMPACT

Since the mid-1960s, Medicaid has been a major
force in shaping health and long-term care services
for the most vulnerable and needy Americans. In
the year 2000, Medicaid covered more Americans
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than any other health insurer, accounted for 15
percent of the nation’s spending on health care,
and was the major source of federal financial
assistance to the states, accounting for 40 percent
of all federal grant-in-aid payments to states. It
covers one-quarter of all American children, 40
percent of all births, and is the single largest
source of public financing for HIV/AIDS (human
immunodeficiency virus/acquired immunodefi-
ciency syndrome) care. Medicaid is also the only
significant public program providing financing
for long-term care, covering 70 percent of nursing
home residents and nearly half of nursing home
costs nationwide. It has impacted every sector of
health care in America, from hospital care to
nonmedical support services.

More importantly, Medicaid has a significant
impact on the individuals it serves. Before Medi-
caid, the poor saw providers less often than the
nonpoor, and they faced serious financial burdens
in obtaining care. Medicaid has reshaped the availa-
bility and provision of care to the poor, raising
access to levels similar to those with private cover-
age. In contrast, poor Americans who do not have
Medicaid coverage continue to face significant
barriers to care.

DIANE ROWLAND

RACHEL GARFIELD

(SEE ALSO: Access to Health Services; Medicare;
National Health Systems; Poverty and Health;
Uninsurance)
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MEDICAL CARE
See Personal Health Services

MEDICAL GENETICS
Public health and medical genetics are strongly
linked. The applications of both begin at precon-
ception, when folic acid supplementation can be
used to reduce birth defects, and continue through
pregnancy, when testing is often done to detect
abnormalities. At birth, screening of newborns for
biochemical disorders enables the prevention of
morbidity associated with diseases such as phenyl-
ketonuria. The use of genetic screening for disor-
ders expressed at older ages is expanding as a
result of advances in molecular biology and cancer
monitoring. With knowledge of the human ge-
netic code, there will be acceleration in the diagno-
sis and treatment of genetic conditions and,
consequently, the need for its incorporation into
public health.

CLASSIFICATION OF GENETIC DISORDERS

The types of genetic disorders that may occur in
any population can be classified into five categories:

1. Chromosome disorders are caused by the
loss, gain, or abnormal arrangement of
one or more chromosomes. Their fre-
quency in the population is about 0.2
percent. Examples include Down syn-
drome and Turner’s syndrome.
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2. Mendelian disorders come from the muta-
tion of a single gene. The transmission
pattern is divided further into autosomal
dominant, autosomal recessive, X-linked
dominant, and X-linked recessive. The
frequency is about 0.35 percent.

3. Multifactorial disorders involve interac-
tions between genes and environmental
factors. The nature of these interactions is
poorly understood. The risks of transmis-
sion can be estimated empirically, and the
estimated frequency in the population is
about 5 percent. Examples include cleft lip
and neural tube defects.

4. Somatic genetic disorders are not inher-
ited but occur after conception. They
often give rise to malignancies and involve
environmental and genetic influences.

5. Mitochondrial disorders arise from mu-
tations in the genetic material in
mitochondria. Mitochondrial DNA is trans-
mitted only through the maternal line.
These conditions are rare.

CHROMOSOME DISORDERS

Down Syndrome. The most frequent chromo-
some disorder (1 in 800 births in the United
States) is the one associated with Down syndrome
(also called Down’s syndrome or trisomy 21). A
common cause of mental retardation, Down syn-
drome is caused, in most instances, by an extra
chromosome being segregated in an egg during
development. The event is random. Another cause
(3 to 4% of cases) is a robertsonian translocation,
in which chromosome 21 attaches to another chro-
mosome. In this case, although the amount of
genetic material is normal, the number of chromo-
somes is 45 instead of 46. The offspring of a parent
with a robertsonian translocation have a 25 per-
cent chance of having Down syndrome. Accord-
ingly, karyotyping (the examination of chromo-
somes) is required for all children born with Down
syndrome.

Down syndrome can be diagnosed during the
prenatal period with amniocentesis and chorionic
villous sampling. These tests involve obtaining
either amniotic fluid or a sample from the pla-
centa. Risks for Down syndrome increase with
robertsonian translocation and previous birth of a

child with Down syndrome; increasing maternal
age; and low serum levels of maternal alpha (α)-
fetoprotein (because the liver of a fetus with Down
syndrome is immature, α-fetoprotein levels are
lower than normal). Further risk for Down syn-
drome can be ascertained by measuring the serum
levels of α-fetoprotein, estrogen, and human
chorionic gonadotropin (hCG) in the blood.

Turner’s Syndrome. Turner’s syndrome is a
disorder of growth and development occurring in
about 1 in 2,000 births. The syndrome involves
errors in one of the X chromosomes and is of-
ten associated with heart defects, osteoporosis,
infertility, and short stature. Diabetes, hypothy-
roidism, and congenital urinary-tract abnormali-
ties are also more common among patients with
Turner’s syndrome (35 to 70%) than in the general
population. Edema before birth may cause web-
bing of the neck, a low posterior hairline, and ear
abnormalities.

Klinefelter’s Syndrome. Klinefelter’s syn-
drome, characterized by a 47, XXY karyotype, is a
disorder of growth and development, occurring in
about 1.7 per 1,000 male infants. The disorder
usually is diagnosed at puberty or during an
infertility evaluation. In adolescents, its charac-
teristics include gynecomastia (40%), small testi-
cles, tall stature, and an arm span that is greater
than the person’s height. Klinefelter’s syndrome
is the most common cause of hypogonadism in
males, and testosterone levels are about half the
normal value, while follicle-stimulating hormone
and lactate dehydrogenase levels are increased.
Treatment includes testosterone, and occasionally
mastectomy for gynecomastia.

MENDELIAN DISORDERS

Dominant Disorders. With classic dominant in-
heritance, an affected person has a parent with the
same disorder. The parent usually mates with
someone who does not have the genetic disorder,
and the offspring have a 50 percent chance of
having the disorder. Typically, predisposition for
the disorder is carried on one chromosome, and
expression of the disorder is modified by the
chromosome makeup of the other parent. The
dominant condition usually does not alter the
ability to reproduce but tends to alter proteins that
provide structure to a body. Examples of domi-
nant disorders include Marfan syndrome (this has
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changes in the materials that give tissues strength),
Huntington’s disease (a degenerative nerve dis-
ease), neurofibromatosis (a disease that changes
nerve structure), achondroplasia (a condition that
alters cartilage), and familial hypercholesterolemia
(a condition causing atherosclerosis because of
increased cholesterol level). About 6 percent of
cases of breast cancer are inherited dominantly.

Recessive Disorders. With classic recessive
disorder inheritance, both mates have a gene for
the disorder. The offspring have a 25 percent
chance of having a normal gene pattern, a 50
percent chance of being a carrier, and a 25 percent
chance of having the disorder. Carriers tend to
have a reproductive advantage in certain envi-
ronments; for example, sickle cell trait carriers
are more resistant to falciparum malaria than
noncarriers. The disorders tend to involve en-
zymes, and if siblings have the disorder it tends to
be of the same severity because there is no modify-
ing gene, as in a dominant disorder. If untreated,
recessive disorders tend to cause death at an
early age.

Certain nationalities are associated with reces-
sive disorders. For example, people of Caribbean,
Latin American, Mediterranean, or African de-
scent have higher rates of sickle cell anemia or
thalassemia, and those of Ashkenazi Jewish origin
have higher rates of Tay-Sachs disease—and possi-
bly Gaucher’s disease (1 in 450 births). Screening
is important for each of these groups.

In addition to the medical history, laboratory
screening tests performed on newborns can detect
recessive disorders. States require that many of
these tests be performed. Examples are phenylke-
tonuria, galactosemia, and hemoglobinopathy tests.
The ideal time for conducting these laboratory
studies is seventy-two hours after birth, although
with early hospital dismissal of newborns, this
timing is difficult. The American Academy of Pedi-
atrics recommends that screening tests be per-
formed in all infants before dismissal from the
hospital. If the infant is dismissed less than twenty-
four hours after birth, the screening tests should
be repeated before the infant is two weeks old.
Many medical clinics recommend rescreening if
dismissal occurs at forty-eight hours, as the diagno-
ses of phenylketonuria and hypothyroidism may
be missed if the infant is not retested after early
dismissal. In some states, other screening tests are

performed in newborns to detect galactosemia
(with an incidence of 1 in 50,000 births, this disor-
der involves a defect in the enzyme for converting
glucose to galactose), hemoglobinopathies, and
congenital adrenal hyperplasia.

Nearly 30,000 people in the United States
have cystic fibrosis, a recessive disorder. It is car-
ried by about 1 in 25 Caucasians in the United
States, and these carriers often do not have a
family history of cystic fibrosis. The clinical charac-
teristics include pancreatic insufficiency (85% of
patients), pulmonary disease characterized by re-
current infections and bronchiectasis, and failure
to grow. In more than 60 percent of patients, the
diagnosis is made during the first year of life. The
gene associated with cystic fibrosis was identified
in 1989 on chromosome 7, and encodes the pro-
tein cystic fibrosis transmembrane conductance
regulator (CFTR), which is a chloride channel in
cells. The failure of this channel to work properly
causes excess chloride in sweat and changes in
fluid balance, which in turn cause thickened mu-
cus in the lungs. The most common defect in cystic
fibrosis cells is the absence of phenylalanine in the
protein. Testing is recommended for patients with
a family history of cystic fibrosis and their part-
ners. There are more than 150 mutations of the
cystic fibrosis gene, and testing can detect 85
percent of the carriers.

MULTIFACTORIAL DISORDERS

Neural Tube Defects. Neural tube defects (NTDs)
are the disorders most commonly screened for
prenatally. The incidence of NTDs is between 1 in
1,000 and 2 in 1,000 births. A family history of
NTDs and diabetes in the mother increases the
risk significantly. If the mother’s diet is supple-
mented with folic acid before conception, how-
ever, the incidence of NTDs decreases. These
defects are associated with high mortality, high
morbidity, and long-term developmental disabil-
ity. They involve structural abnormalities of the
spine, spinal cord, head, and brain.

In the United States, of every 1,000 pregnant
females who are tested between 16 and 18 weeks’
gestation, about 25 to 50 will have increased levels
of maternal serum alpha-fetoprotein (msAFP) and
40 to 50 have low levels. The mothers with high
levels of msAFP can undergo ultrasonography to
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assess gestational age, the presence of a multiple
gestation, or significant abnormality. An alterna-
tive is to repeat the test within one to two weeks for
mothers with abnormally high or low levels of the
protein. If the repeat studies confirm the previous
abnormal results, ultrasonography is then per-
formed. After screening with ultrasonography,
about 17 of the patients with increased levels of
msAFP and 20 to 30 with low levels will have no
findings that explain the abnormal values. Amnio-
centesis should be performed in these patients. Of
the 17 patients with high levels, 1 or 2 will have a
fetus with a significant NTD, whereas 1 in 65 of
those with a low msAFP will have a fetus with a
chromosome abnormality (1 in 90 chance of Down
syndrome). For a pregnant female with an abnor-
mally high msAFP level and a fetus with no NTD,
the risk of stillbirth, low birth weight, neonatal
death, and congenital anomalies is increased.

Other Disorders. The overall risk for recur-
rent cleft lip, with or without cleft palate, is 4
percent if a sibling or parent has the abnormality
and 10 percent if it is present in two previous
siblings. Lip pits or depressions on the lower lip
of a newborn may be the manifestation of an
autosomal dominant trait, and the recurrence rate
for a sibling is 50 percent.

Generally, the incidence of multifactorial con-
genital disorders is less than 5 percent. The inci-
dence of recurrence is 2 to 5 percent for cardiac
anomalies, 1 to 2 percent for tracheoesophageal
fistula, 1 to 2 percent for diaphragmatic hernia, 6
to 10 percent for hypospadias, and 4 to 8 percent
for hip dislocation.

PRENATAL TESTING

In North America, about 8 percent of pregnancies
meet the criteria for performing amniocentesis or
chorionic villous sampling. The following are basic
points for prenatal testing:

1. All patients have the right to receive
information about the genetic risk associ-
ated with a pregnancy. This allows parents
to make an informed choice about having
a child with an abnormality.

2. All patients have the right to refuse
testing. What a patient decides to do
about any given risk factor is entirely up

to the patient. Genetic testing is voluntary
except for what the state requires (e.g.,
neonatal screening for phenylketonuria,
hypothyroidism, and other inborn errors
of metabolism).

3. Genetic screening is not expected to
detect all genetic disorders in a given
population.

CANCER AND GENETICS

Certain families have an increased risk for specific
cancers. Many of these families have an identifi-
able gene associated with the disorder. Possession
of the gene does not automatically mean that
cancer will develop in the patient. The expression
of most genes can be altered by environmental
factors and by other genes. Consequently, a risk
can be predicted only on the basis of the history of
the gene being found in other families. If a family
has a tendency for cancer, it is prudent to consult a
geneticist (a list is available from the National
Society of Genetic Counselors, 233 Canterbury
Drive, Wallingford, PA 19080).

Breast Cancer Genes. BRCA1, a tumor-
suppressor gene, accounts for 5 to 10 percent of all
cases of breast cancer. It is autosomal dominant. A
woman from a family prone to breast or ovarian
cancer who carries certain mutations of BRCA1
has about an 80 percent chance that breast cancer
will develop and a 40 to 60 percent chance of
getting ovarian cancer. Members of a family with
multiple cases of breast or ovarian cancer can be
tested to determine whether they have a genetic
alteration in BRCA1. If such an alteration is found,
presymptomatic screening could be performed on
other family members as part of a research proto-
col. Routine screening for mutations is not reason-
able because nearly 100 different mutations of this
gene have been identified, many of which are
unique to specific families. Certain races, such as
Ashkenazi Jews (European descent), have a high
incidence of a site-specific mutation on BRCA1.
Screening a specific population is not feasible
because the patient may have other mutations in
the gene, and even if a mutation were found, the
implication of a mutated BRCA1 gene in a family
not prone to cancer is not known.

A BRCA2 gene has been discovered and is
thought to account for other genetically linked
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cases of breast cancer. This gene is associated
with families with a history of cancer that have
a high incidence of breast cancer among male
family members. Patients with the genes need
follow-up. The studies include breast self-
examination monthly, breast examination by a
physician semiannually, and mammography annu-
ally. Ovarian surveillance includes pelvic examina-
tion, ultrasonographic visualization of the ovaries,
and measurement of the serum level of CA 125
for this cancer antigen. Prophylactic bilateral
mastectomy and oophorectomy also can be con-
sidered as alternatives. One study revealed a 10
percent incidence of primary peritoneal cancers
after prophylactic oophorectomy.

Colorectal Cancer. The two major forms of
hereditary colon cancer are hereditary nonpolyposis
colon cancer (HNPCC) and familial adenomatous
polyposis (FAP). Four separate genes are associ-
ated with colon cancer. Management includes an-
nual colonoscopy beginning at age twenty-five, or
when the patient is ten years younger than the
youngest relative discovered to have colon cancer.
Flexible sigmoidoscopy is inadequate. Women
should undergo transvaginal ultrasonography or
endometrial biopsy annually. FAP, characterized
by the appearance of hundreds of adenomas in the
large bowel, accounts for 0.5 percent of colon
cancers. Colon cancer develops in virtually 100
percent of patients with untreated FAP. Removal
of the colon decreases the risk to 10 percent.

THE FUTURE OF MEDICAL GENETICS

Sequencing of the human genome was completed
in 2000. The completion of this task will speed the
development of molecular genetic recognition and
treatment. Readers can obtain useful information
from the list of Internet sites included.

JOHN W. BACHMAN

(SEE ALSO: Environmental Determinants of Health;
Genes; Genetic Disorders; Genetics and Health;
Human Genome Project; Newborn Screening; Prena-
tal Care; Risk Assessment, Risk Management)
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MEDICAL SOCIOLOGY

Some have argued that medical sociology should
be thought of as a loosely connected network of
disparate subgroups rather than as a single disci-
pline. Many medical sociologists tend to argue
against certain axioms in the biomedical model of
health and illness. They reject the reductivist ap-
proach of biomedicine, which claims that health
and disease are natural phenomena that exist in
the individual body rather than in the interaction
of the individual and the social world; they reject
the doctrine of specific etiology, the vision that
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disease can be induced by introducing a single
specific factor into a healthy animal; and they
reject biomedicine’s claim to scientific neutrality.
Like sociology in general, subgroups within medi-
cal sociology vary according to dichotomies such
as human agency versus social structure, conflict
versus consensus, and idealism versus realism.
Subgroups also vary according to subject matter,
thus the sociology of medicine can be distinguished
from the sociology of health and illness, the sociol-
ogy of healers, and the sociology of the health care
system. Medical sociologists also distinguish be-
tween the sociology of health, the study of health,
illness, and health care to further sociological
theory; and sociology in health, the use of socio-
logical insights to complement biomedicine’s ob-
jectives and priorities. There are four often inter-
related areas of research in medical sociology: the
social production of health and illness, the social
construction of health and illness, postmodern
perspectives on health and illness, and the study of
the health care system and its constituent parts.

Research in the social production of health
and illness tends to explore variations in biomedical
indicators of health such as self-reported health
status and morbidity or mortality statistics. Social
epidemiology shows that the distribution of dis-
ease is related to the structure of social inequalities
(i.e., to occupational class, socioeconomic status,
gender, marital status, age, ethnicity, area of resi-
dence, housing, family structure, and employment
status), although it does little to explain these
microlevel relationships.

The political economy perspective incorpo-
rates a broader political and economic framework,
arguing that relations of domination within patri-
archal capitalism create conditions of deprivation
within which some people must struggle to main-
tain health. It claims that there is a contradiction
between the pursuit of health and the pursuit of
profit. It notes the large differentials in health
found among social classes, sometimes pointing to
unhealthy work environments of the lower classes
as an explanation, and also notes the strong rela-
tionship found among Western countries between
aggregate health and degree of income inequality.
This perspective has been criticized, however, for
failing to recognize the substantial health gains
that have accompanied capitalist development and
for proposing a scenario with little opportunity for
intervention or change.

Social relations (such as social support for
individuals and social capital or social cohesion for
communities) have been investigated as determi-
nants of the health of individuals and communi-
ties. There is also strong empirical support for the
importance of lifestyle practices and behaviors
embedded in social environments and cultural
contexts. On a global scale, some authors argue
that capitalist imperialism influences the presence
and distribution of illness in developing nations,
through the transfer of modern medicine, indus-
try, and technology from the West, which is
motivated in part by profit-driven pharmaceutical
companies, for example. Finally, some authors
investigate the role of Western medicine in creat-
ing as well as preventing illness. They argue that
improvements in health have come mainly from
nonmedical factors, and that medicine reproduces
the legitimacy of the dominant social order by
serving as a means of social control.

Social construction research views illness be-
haviors and the experience of health and illness as
social states. Interactionist theory argues that peo-
ple bestow meaning on their interactions with
others—that selves are emergent and socially con-
structed. An early sociological contribution was
the distinction between disease (an objective state),
illness (the subjective experience of disorder), and
sickness (the social state associated with being ill).
Talcott Parsons’s sick role, a social role with cer-
tain rights and obligations for those so labeled,
shows the power of medicine to define illness and
shows that illness is a form of social deviance.
Subsequent work has introduced core sociologi-
cal concepts such as deviance, labeling, career,
medicalization, socialization, self, and identity to
the field. Interactionist approaches have been criti-
cized for neglecting the hard realities of power and
politics and for their cognitivist bias, sharply sepa-
rating the mind and body.

Postmodernist thought rejects binary opposi-
tions, instead focusing on a shifting reality with
multiple truths. Foucauldian social constructionism
of claims that diseases are fabrications of powerful
discourses wherein individuals explore the bounda-
ries of their self-identity, engaging in the endless
task of self-transformation. Others argue that the
body is a liquid commodity, an object of circulat-
ing capital, in a new world of hyperreality filled
with new forms of technology. The sociology of
the body stresses the re-entrance of the physical
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body within sociological discourse, exploring how
socially structured physiology affects social behav-
ior and vice versa. These perspectives are criticized
for their lack of an ethic, extreme relativism and
abstraction, and lack of attention to the greater
political context.

Some micro-level concerns when studying the
health care system are entry into and experience
with the health care system and patient-practitioner
relationships, which have shifted focus from the
provider’s interest in compliance to a power-based
perspective. Some argue that medicalization (pro-
viders defining needs) impinges on patient auton-
omy and acts as a form of social control directing
deviance into controllable channels. Others ex-
plore the behaviors of providers, the management
of uncertainty in practice, and implicit theories of
professional knowledge. A prevailing theme at the
meso-level, the interactional region between the
face-to-face encounter and the wider social struc-
ture, is medical dominance, the power of medicine
to define matters in its own interests, applied to
the study of professions, occupations, hospitals,
and medical schools, for example. Some have
studied the adoption of a cloak of competence in
the socialization of medical students. Community
involvement in planning and decision making—
the democratization of medical care—received at-
tention in the late 1990s. Finally, some macro-level
concerns are the role of multinational pharmaceu-
tical companies in shaping the nature of health
care and the reasons for and historical develop-
ment of health insurance.

GERRY VEENSTRA

(SEE ALSO: Cultural Norms; Social Networks and
Social Support; Sociology in Public Health; Values
in Health Education)

BIBLIOGRAPHY

Annandale, E. (1998). The Sociology of Health and Medi-
cine: A Critical Introduction. Malden, MA: Polity Press.

Evans, R. G.; Barer, M. L.; and Marmor, T. R., eds.
(1994). Why Are Some People Healthy and Others Not?
The Determinants of Health of Populations. New York:
Aldine de Gruyter.

Freidson, E. (1970). Professional Dominance: The Social
Structure of Medical Care. New York: Atherton Press.

Illich, I. (1976). Limits to Medicine. Toronto: McClelland
and Stewart.

Martin, E. (1987). The Woman in the Body. Boston:
Beacon Press.

McKeown, T. (1976). The Role of Medicine: Dream, Mirage
or Nemesis? London: Nutfield Provincial Hospitals
Trust.

Parsons, T. (1951). The Social System. Glencoe, IL: Free
Press.

Starr, P. (1982). The Social Transformation of American
Medicine. New York: Basic Books.

Veenstra, G. (2000). “Social Capital, SES and Health: An
Individual-level Analysis.” Social Science and Medicine
50:619–629.

Wilkinson, R. G. (1997). Unhealthy Societies: The Afflic-
tions of Inequality. New York: Routledge.

MEDICAL WASTE

Medical waste is generally defined as any solid
waste generated during the medical diagnosis or
treatment of humans or animals, in related re-
search, or in the production of biologicals used in
clinical activities. Concern about medical waste
streams has been growing. Syringes washing up on
New Jersey beaches in the 1980s following massive
illegal dumping of medical wastes into New York
harbor threw a spotlight on the issue. Similar
beach problems have occurred in Britain and have
been suggested to be a cause of hepatitis B among
users of recreational waters.

A number of factors make management of
medical wastes more difficult than other waste
streams. Standard landfill disposal is complicated
by the potential for infection of workers and of the
general public. On-site incineration of hospital
wastes, a common practice that effectively de-
stroys infective organisms, is of increasing concern
as a source of dioxins due to the high chlorine
content of many of the disposable plastics in com-
mon medical use. Local opposition has made it
more difficult to site and plan hospital incinera-
tors. Mercury from amalgam fillings discarded in
dental offices has been suggested to be a cause of
mercury discharge into surface water from pub-
licly owned water-treatment works.

While there are federal guidelines concerning
medical wastes, including a 1989 Medical Waste
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Tracking Act administered by the U.S. Environ-
mental Protection Agency (EPA), the major regu-
latory control is by state and local authorities. The
increased cost of safe disposal of medical waste has
led to efforts to reduce the size of the waste stream,
including consideration of a return to reusable
syringes, endoscopy tubes, and other medical de-
vices. This requires a careful assessment of the
tradeoff with simplicity of use, certainty of steril-
ity, and lower costs provided by the disposable
items. There is also a tradeoff between increased
medical-waste disposal costs and the likelihood of
illegal dumping. Clinically useful plastics formu-
lated without chlorine are also being actively sought
to decrease the risk of dioxins from incineration.

Not all medical waste comes from obvious
point sources such as hospitals, doctors’ offices,
clinical laboratories, and research facilities. Over a
million syringes are used at home by diabetics and
others on a daily basis. This has led to community-
based approaches to collect and safely dispose of
these syringes and needles. Similarly, the trend
toward shorter hospital stays means postopera-
tive patients are more frequently discharged to
their homes with surgical dressings and other
potentially contaminated medical paraphernalia.
Chronic infectious diseases are also now more
likely to be treated at home than in a hospital.
Patients, families, and visiting nurses should be
instructed in the proper handling of these wastes.
Landfilling of medical wastes is a particular prob-
lem in many developing countries, where scaveng-
ing of landfills is an organized activity among the
poor. In addition to exposure to infectious agents,
there have been instances where discarded radio-
activity sources, such as cobalt used in the treat-
ment of cancer, have been recycled into the com-
munity with devastating effects.

BERNARD D. GOLDSTEIN

(SEE ALSO: Environmental Protection Agency; Munici-
pal Solid Waste; Ocean Dumping; Sewage System)
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MEDICARE

As the largest publicly funded health care pro-
gram, Medicare plays an essential role in insuring
the needs of America’s elderly and disabled popu-
lations. It remains one of the most popular federal
programs, although it has been under consider-
able scrutiny since the 1980s because of its large
share of the federal budget and rapid rates of
expenditure growth. Initially, the program cov-
ered about 19 million persons who were sixty-five
years of age and older. In 2000, over 39 million
persons, nearly one in every eight Americans,
were enrolled, and that number is projected to rise
to nearly 78 million by 2030.

As enacted in 1965, Medicare offered cover-
age to all persons aged sixty-five and older. After
that, eligibility was limited to persons sixty-five
years of age and older who were eligible for some
type of Social Security benefit, usually as a worker
or dependent. In 1972, the program’s scope was
expanded to include persons who receive Social
Security Disability Insurance, after meeting a two-
year waiting period. Persons with permanent kid-
ney failure who face costly kidney dialysis treat-
ments were also added to the program. Despite
warnings about creating a “disease of the month”
approach to Medicare eligibility, no other groups
have been added since 1972.

Because of its size—nearly $213 billion in
spending in 1999—Medicare plays an important
role in the overall health care system. Changes in
Medicare’s payment systems are often adopted by
other insurers, and decisions by Medicare about
coverage of new technologies are also closely
watched. Further, subsidies for medical education
and for hospitals serving a disproportionate num-
ber of low income patients or located in rural areas
are provided through the Medicare program, even
though these reflect broader health care issues.

MEDICARE’S COVERAGE

Medicare’s benefit package has changed little since
1965, although changes in the way care is delivered
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have affected the size of the various components
of that benefit package. Part A of Medicare, also
called Hospital Insurance, covers inpatient hospi-
tal services, up to one hundred days of care in a
skilled nursing facility following a hospital stay,
and some hospice services. Part B of Medicare,
Supplementary Medical Insurance, covers physi-
cian services, outpatient hospital care, laboratory
services, and other ambulatory services. Home
health care services—skilled care such as rehabili-
tation provided to persons who are homebound—
have been subject to a number of changes in
recent years; as of 2000 they were divided between
the two parts of the program.

When Medicare began, it was dominated by
inpatient hospital care, which accounted for about
two-thirds of all spending under the program. But
as care has moved out of the inpatient setting, Part
B has expanded and now represents over 40 per-
cent of spending, about the same as spending on
inpatient hospital care. In addition, post-acute
care—skilled nursing-facility care services and home
health—has also increased in importance. But these
benefits have also come under increased criticism
for moving Medicare into the domain of long-term
care services.

Part B is voluntary and requires a premium
from those who choose to enroll. Because that
premium represents only 25 percent of the costs
of the benefit, however, most who are eligible
choose to enroll in Part B. In addition to the
premium, Medicare beneficiaries are required to
pay an array of cost-sharing charges. Both parts
have a deductible, and most services are subject to
some type of coinsurance. This cost sharing, and
the exclusion of some benefits (such as prescrip-
tion drugs) from coverage, results in a benefit
package that is less comprehensive than that avail-
able to many younger families. Consequently, a
market for supplemental insurance has arisen,
either supported by employers as part of a retire-
ment package or purchased specifically by benefi-
ciaries. This latter supplemental insurance is re-
ferred to as “Medigap.”

Gaps in coverage for low-income beneficiaries
are made up through Medicaid, a joint federal/
state program for which most Medicare beneficiar-
ies can qualify if they have limited financial re-
sources. In addition, legislation passed in 1988

established a Qualified Medicare Beneficiary pro-
gram to use Medicaid to further fill in the gaps.
Later programs include the Specified Low Income
Medicare Beneficiary program and a program for
Qualified Individuals. These programs help fill in
Medicare’s cost sharing or premium requirements
for persons with low incomes but who do not
qualify for full Medicaid benefits. But participa-
tion is relatively low and varies across the states.
Thus, the comprehensiveness of coverage for older
Americans and eligible disabled persons varies
considerably via this complicated environment of
patchwork supplemental benefits.

Another way in which beneficiaries can ob-
tain supplemental benefits is to opt out of tradi-
tional Medicare and enroll in a managed care plan.
This option has been available for many years,
but the Balanced Budget Act (BBA) of 1997 ex-
panded its scope by creating a new Part C of
Medicare—Medicare+Choice. In early 2000, about
6.2 million beneficiaries—nearly 16 percent of all
beneficiaries—participated in Medicare+Choice
plans. Medicare+Choice moves Medicare away from
its traditional role as the insurer and into a role as a
purchaser of insurance. Beneficiaries who enroll
in Medicare+Choice agree to get all of their care
from a private plan. This plan, which is paid a fixed
monthly amount on behalf of each enrollee, is
usually a health maintenance organization (HMO)
although other types of plans may also participate.
These plans may offer benefits in addition to the
basic Medicare benefit package, and they can af-
ford to do so in part because of savings that arise
from requiring beneficiaries to abide by a stricter
set of rules, such as using only doctors, hospitals,
and other health care providers who are on a
prescribed list.

Most studies of Medicare’s HMO program
have suggested that plans have been overpaid, so
that Medicare’s contributions implicitly help sub-
sidize additional benefits for those in private plans.
As a result, some beneficiaries are better off, but
Medicare then loses money on each enrollee.
Changes made under the BBA were intended
to reduce these overpayments, but the new re-
strictions have been controversial and may have
contributed to a number of plans withdrawing
from the Medicare+Choice system. Reforms of
Medicare+Choice are likely to continue to be
controversial.
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Another consequence of the absence of a
comprehensive Medicare benefit is the financial
burden that beneficiaries face in paying for their
own care. When the premiums that they pay for
Part B and supplemental insurance are added to
the direct expenses for care not covered by any
insurance, older Americans pay about 20 percent
of their incomes for health care (even excluding
the costs of long-term care for persons in institu-
tions). Enrollees in the Medicare+Choice program
face smaller but not insignificant burdens. In 1965,
when Medicare was instituted, the share of income
that individuals paid for their care was about 19
percent. Medicare initially reduced that share, but
it has gradually risen again over time as the costs of
health care have gone up faster than the incomes
of older Americans. Even with no changes in
policy, the share of income spent on health will
likely rise over time if health costs continue to
outpace retirement incomes.

REFORM ISSUES

Because Medicare is projected to grow substan-
tially as the baby boom generation reaches sixty-
five years of age, it is likely to become an ever
larger share of the federal budget and need addi-
tional revenues. Efforts to find ways to reduce
spending on Medicare have been a high priority
for politicians who do not wish to raise taxes. The
urgency behind various reform efforts has dimin-
ished, however, as projections of spending growth
moderated at the end of the 1990s.

Nonetheless, several competing approaches
to reform remain under discussion. They usually
focus on reducing per capita spending and range
from incremental changes to major structural re-
forms that would shift Medicare more under the
control of private plans. Incremental approaches
usually seek to modernize the existing Medicare
program, largely by changing payment policies for
services and for private plans. Critics of this ap-
proach worry that it focuses more on prices charged
for services and less on controlling the amount of
care being used.

One of the principal Medicare restructuring
plans is a variant of the 1999 plan of the co-chairs
of the National Bipartisan Commission on the
Future of Medicare. It has since been offered in

an amended form by Senators John Breaux (D-
Louisiana) and Bill Frist (R-Tennessee). Termed
“premium support,” this approach would require
that beneficiaries choose among an array of pri-
vate plans (with traditional Medicare being just
one choice). If the plan chosen is more expensive
than the national average, the beneficiary would
have to pay a higher premium. This would presum-
ably result in greater awareness by beneficiaries of
the costs of health care and a greater incentive for
private plans to hold the line on costs so as to be
competitive. Traditional Medicare, which is now
effectively the default plan for most persons, would
become much more expensive and perhaps would
be eliminated over time. This and other proposals
to expand competition in Medicare are controver-
sial because they are based more on theory than on
practice, and because many supporters of Medi-
care are skeptical of the level of savings likely to be
generated and fearful of what protections for benefi-
ciaries might be lost if private plans take over.

Other proposed reforms that are sometimes
combined with changes aimed at the efficient
operation of Medicare include increases in the age
of eligibility and income-testing the program, ei-
ther through higher premiums or eliminating eli-
gibility entirely for persons at high income levels.
All of these proposals, and any new ones, will likely
continue to be debated as baby boomers move
inexorably toward eligibility for Medicare and as
the projected costs of Medicare continue to grow.

MARILYN MOON
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Health; Health Care Financing; Landmark Public
Health Laws and Court Decisions; Managed Care;
Medicaid; National Health Insurance; Retirement;
Uninsurance)

BIBLIOGRAPHY

Aaron, H. J., and Reischauer, R. D. (1995). “The Medi-
care Reform Debate: What Is the Next Step?” Health
Affairs 14:8–30.

Feder, J., and Moon, M. (1999). “Can Medicare Survive
its Saviors?” American Prospect May–June:56–60.

Fuchs, V. (1999). “Health Care for the Elderly: How
Much? Who Will Pay for It?” Health Affairs 18:1–21.



MEDICATION ABUSE, ELDERLY

754

Health Care Financing Administration (2000). Medicare
& You 2000. Washington, DC: U.S. Government
Printing Office.

Moon, M. (1996). Medicare Now and in the Future, 2nd
edition. Washington, DC: The Urban Institute Press.

Vladeck, B. (1996). “The Political Economy of Medi-
care.” Health Affairs 18:22–36.

Wilensky, G., and Newhouse, J. (1999). “Medicare: What’s
Right? What’s Wrong? What’s Next?” Health Affairs
18:92–106.

MEDICATION ABUSE,
ELDERLY
Medication abuse occurs when patients do not
take medication in the prescribed manner, when
they use other people’s medication, or when they
combine prescribed medication with over-the-
counter, traditional, or herbal medicines. Such
medication misuse among the elderly is responsi-
ble for one out of every ten dollars spent in the
health care systems of North America. Medication
use increases with age, and incidence of drug-
related illness is higher in the elderly than in the
general population. The public health importance
of medication abuse is due to the progression and
negative outcome of disease, loss of productivity,
and diminished quality of life that often results
from such abuse. There are also economic conse-
quences due to increased treatment in ambulatory
settings and more frequent hospital and nursing
home admissions.

PATRICK MCGOWAN

(SEE ALSO: Geriatrics; Gerontology; Medicare)

MEDLINE
Medical Literature Analysis and Retrieval System
(MEDLARS) on Line, or MEDLINE, is a biblio-
graphic database that contains citations to medical
literature. It is based on the United States National
Library of Medicine’s Index Medicus, an index for
medical journals, and it gives access to authorita-
tive, published medical articles.

MEDLINE is the most comprehensive data-
base for health and medicine and includes cita-
tions from more than 4,300 journals from around

the world. The complete database covers litera-
ture from 1966 to the present. More than 80
percent of the 9 million referenced articles are in
English, and 75 percent of the articles have ab-
stracts or short summaries.

MEDLINE is used primarily by medical and
scientific professionals as a primary source for
seeking information pertaining to disease, illness,
and biomedical research. MEDLINE has been di-
versified and developed in various forms to be
searchable for free over the World Wide Web in
databases such as PubMED and Medlineplus. This
database is also available through public and aca-
demic libraries where professional librarians are
willing to assist individuals in learning how to
retrieve relevant information from this service.

LARRY S. ELLIS

(SEE ALSO: Data Sources and Collection Methods;
Information Systems; Information Technology)
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MELANOMA

Melanoma is a cancer that forms in the pigment
cells (melanocytes) of the skin. There were ap-
proximately forty-seven thousand new cases in the
United States in the year 2000, nearly eight thou-
sand of which were fatal, mostly due to metastases.
Reports of melanoma cases doubled in frequency
during the last decade of the twentieth century.
Solar exposure and genetic factors are responsible
for the majority of cases.

Reduction in exposure to ultraviolet light,
especially early in life, and regular screening of
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those at increased risk are the best approaches to
reducing mortality from melanomas. The overall
five-year survival rate is 85 percent, and surgi-
cal excision of early tumors is usually curative.
More effective treatment for advanced malignant
melanoma is needed, however.

ARTHUR J. SOBER

(SEE ALSO: Cancer; Skin Cancer; Ultraviolet
Radiation)
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MENSTRUAL CYCLE

The menstrual cycle encompasses approximately
four weeks framed by two menstrual flows (called
“periods”). Though few population-based, hormo-
nally valid prospective studies of menstrual cycle
intervals and ovulation are available, normal men-
strual cycles are twenty-one to thirty-five days long
with flow lasting three to five days. The menstrual
cycle occurs during approximately thirty to forty-
five years of a woman’s life beginning with menar-
che (the first flow) at ages ten to sixteen. The
menstrual cycles permanently end with menopause
(one year following the final menstrual period),
which occurs between ages forty and fifty-eight.

Within each normal menstrual cycle a com-
plex, highly coordinated series of hormonal, physio-
logical and physical changes occur in a predictable
fashion. The cycle is divided by ovulation into two
phases called follicular and the luteal phase. The
start of flow is cycle day 1. The follicular phase
leads to increased sexual interest at midcycle, slip-
pery (like egg white) cervical mucous, and release
of an egg (ovulation). Ovulation marks the end of
the follicular and start of the luteal phase that itself
ends with flow. Luteal phase length is ten to six-
teen days, during which changes occur in the
endometrium (lining of the uterus), breasts, fluid
balance, exercise physiology, metabolism, and
women’s experiences (molimina). If fertilization
does not occur, the thickened endometrium starts

to shed and a new cycle begins. The normal men-
strual flow entails approximately 43 ± 2.3 (median
32) milliliters of blood loss and will soak two to
eight regular-sized pads or tampons.

Menstrual interval and ovulatory disturbances
(see below) are most common in adolescence
(young gynecological age) and in the years prior to
menopause (perimenopau). In general, they are
reversible and treatable and thus represent distur-
bances of physiology rather than diseases.

DISTURBANCES OF MENSTRUAL FLOW

Menorrhagia, abnormally heavy flow, occurs at the
extremes of menstrual life when ovulation distur-
bances are also common. Women older than for-
ty-five or fifty tend to have greater blood loss
with more variability than women of other ages.
The cause of menorrhagia is often unclear but it
entails soaking over eleven to sixteen pads or
tampons and is associated with clots, cramping
(dysmenorrhea), and anemia.

DISTURBANCES OF CYCLE INTERVAL

Amenorrhea, no vaginal bleeding for six or more
months, indicates a rare anatomical abnormality
(of uterus or vagina), very low or noncyclic, nor-
mal estrogen production. Primary amenorrhea
means delay of menarche beyond fifteen years of
age in 6.4 percent of the population.

Secondary amenorrhea, after menarche, is
rare—it occurs in about 1 to 2 percent of the
population. The most common causes are
(undiagnosed) pregnancy, lactation, young gyne-
cological age (years after menarche), undernutrition
or weight loss, and emotional stress (including
depression, anxiety, and eating disorders [ano-
rexia and bulemia]). Although amenorrhea is at-
tributed to exercise, it is more likely related to
coexistent emotional stress, nutritional deficien-
cies, and young age.

Oligomenorrhea, flow at intervals longer than
thirty-six (but less than 180) days, is more common
than amenorrhea and also occurs at the extremes
of reproductive life. However, 30 percent of women
twenty to forty-nine years old had cycle intervals
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Figure 1

Cyclical Progesterone Therapy
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SOURCE: Prior (1997). "Ovulatory Disturbances: They Do 
Matter." Canadian Journal of Diagnosis 14:64–80.

over sixty days. Women reporting a body mass
index at age eighteen that was over twenty-four
had increasing risks for oligomenorrhea with in-
creasing weight.

Polyemnorrhea, (short cycles) are under twen-
ty-one days in length, are common at extremes of
reproductive life, and imply higher estrogen pro-
duction. Short cycles are commonly abnormal
in ovulatory characteristics and often have in-
creased in flow.

DISTURBANCES OF OVULATION

Ovulatory disturbances are of two main types: low
hypothalamic/pituitary stimulation, called “hypo-
thalamic” or high pituitary stimulation called “ano-
vulatory androgen excess.” Ovulatory disturbances
of either type include anovulation and cycles with
ovulation but short luteal phase length. Anovulation
(lack of egg release) universally causes ovarian cysts.

Hypothalamic ovulatory disturbances are com-
mon but not often detected because they occur in
“regular” cycles of normal interval and flow. Hypo-
thalamic ovulatory disturbances explain approxi-
mately 25 percent of infertility and 20 percent of
prospectively documented cancellous bone loss.
Seventy-five percent of normal weight, healthy
premenopausal women experienced at least one
cycle with ovulatory disturbance during one-year
prospective monitoring, thus this may be an unrec-
ognized cause for osteoporosis. Although not all

investigators agree, no other prospective one-year
study has simultaneously and continuously docu-
mented both ovulation and bone loss.

Hypothalamic ovulatory disturbances are re-
lated to cortisol excess caused by physical or psy-
chological stress including cognitive dietary re-
straint in normal weight women. Ovulatory
disturbances may also be associated with menor-
rhagia and increased risk for anemia, endometrial
cancer, breast swelling, nodularity and/or pain
(fibrocystic) problems, troublesome premenstrual
symptoms, and breast cancer.

Anovulatory androgen excess (commonly
called “polycystic ovarian disease”) occurs in ap-
proximately 5 percent of reproductive-age women.
This may cause cycle or flow disturbances, acne, or
unwanted male-pattern hair changes (increased
facial and body hair and head hair loss). This type
of anovulation may be related to insulin excess/
resistance, gynecological age, and heredity. Health
outcomes related to prolonged anovulatory an-
drogen excess include increased risks of endome-
trial and breast cancers and probable cardiovascular
disease (abnormal lipids, central obesity, increased
waist/hip/ratio, and insulin resistance) but pro-
tection from osteoporosis.

OVERVIEW OF MENSTRUAL CYCLE AND
OVULATORY DISTURBANCES

Cycle interval and ovulatory disturbances are com-
mon in adolescence and perimenopause. The ma-
jority are reversible (except in perimenopause).
Treatment with cyclic progesterone is physiologi-
cal and increases bone mineral and thus minimizes
osteoporosis (see Figure 1). Population-based, pro-
spective studies of menstrual cycles, ovulatory char-
acteristics, and health parameters are needed.

JERILYNN C. PRIOR

(SEE ALSO: Anorexia; Contraception; Endocrine
Disruptors; Fecundity and Fertility; Nutrition;
Reproduction; Sports Medicine; Women’s Health)
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MENTAL HEALTH

The field of mental health has made many ad-
vances, particularly since 1980. These develop-
ments include an increased understanding of the
brain’s function through the study of neuroscience,
the development of effective new medications and
therapies, and the standardization of diagnostic
codes for mental illnesses. However, many ques-
tions about mental health remain unanswered,

and many people around the world are unable to
benefit from the knowledge and treatments that
are available.

Seven in ten Americans with a mental illness
do not receive treatment. Biases against mental
illness and lack of public awareness are among the
obstacles that limit access to treatment and affect
willingness to seek care. Fewer individuals with
major psychiatric illnesses were institutionalized
in the United States in the year 2000 than in 1980,
but limited community resources had not yet met
existing treatment needs. Over one-third of the
homeless in the United States have a severe mental
illness. The prevalence of dementia is rising as
people are living longer, adding to the need for
more resources. One of the main challenges for
the field of mental health is overcoming the gap
between an increasingly sophisticated understand-
ing and treatment of mental illness and the availa-
bility of these advances to individuals and popula-
tions in need.

Mental, or psychiatric, illnesses are a major
public health concern. They adversely affect func-
tioning, economic productivity, the capacity for
healthy relationships and families, physical health,
and the overall quality of life. They cut across
racial, ethnic, and socioeconomic lines to affect
a significant proportion of communities world-
wide. They tend to develop and manifest in the
early adult years, often preventing individuals from
leading full and productive lives. The National
Comorbidity Survey of 1994 found nearly half of
the individuals in its random U.S. sample had a
psychiatric disorder over their lifetime, and almost
30 percent had one in the past year. The World
Health Organization’s World Health Report 1998
lists mood and anxiety disorders among the lead-
ing causes of morbidity and mood disorders as the
leading cause of severely limited activity. Mental
disorders account for a quarter of the world’s
disability. Comorbidity (having more than one
illness) is common and even further increases the
risk of disability. Suicide is the eighth leading
cause of death in the United States and the third
leading cause in the fifteen- to twenty-four-year-old
age group. More people die by suicide than
homicide.

Dianne Hales and Robert Hales define mental
health as
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the capacity to think rationally and logically,
and to cope with the transitions, stresses,
traumas, and losses that occur in all lives, in
ways that allow emotional stability and
growth. In general, mentally healthy individu-
als value themselves, perceive reality as it is,
accept its limitations and possibilities, respond
to its challenges, carry out their responsibilities,
establish and maintain close relationships, deal
reasonably with others, pursue work that suits
their talent and training, and feel a sense of
fulfillment that makes the efforts of daily living
worthwhile (p. 34).

A healthy pregnancy, adequate parenting, secure
attachments to caretakers, regular involvement in
groups, and stable intimate relationships all con-
tribute to the development and maintenance of
mental health. Mental health does not imply the
absence of distress and suffering, or strict societal
conformity. Mental health and illness, idiosyn-
cratic beliefs and delusions, sadness and depres-
sion, and worry and severe anxiety lie on a contin-
uum. An essential criterion for defining behavioral
patterns or symptoms of psychological distress as a
mental disorder is that they become significant
enough to be functionally disabling and impose
substantial increased risks ranging from an impor-
tant loss of freedom to suffering pain, disability,
or death.

Both genetic inheritance and environmental
factors influence one’s vulnerability to mental ill-
ness. Twin and family studies and genetic research
have demonstrated the former, though specific
genes have been difficult to identify, and there
may be multiple genes involved in most psychiatric
disorders. Traumatic events throughout one’s life-
time, including childhood abuse or neglect, major
losses, violence, military combat, and dislocation
(as among the urban homeless or wartime refu-
gees) are known to threaten mental stability.
Nontraumatic stressors, including unemployment,
bereavement, and relational or occupational prob-
lems, can impact mental health. Nutritional defi-
ciencies (such as vitamin B12), infections (such as
syphilis and HIV [human immunodeficiency vi-
rus]), and heavy metal poisoning (such as lead) can
all cause psychiatric syndromes. Substance abuse
contributes significantly to the exacerbation or
even precipitation of other psychiatric illnesses

and complicates their treatment. Poverty and home-
lessness are risk factors for many of these prob-
lems, but may also be the outcome of psychiatric
illness and the inability to function independently.

Many models of mental health and illness have
been proposed. Emil Kraepelin (1856–1926) con-
tributed to the development of the precise catego-
rization of mental illnesses, particularly in distin-
guishing the long-term course of psychotic and
mood disorders. Sigmund Freud (1856–1939) de-
veloped the theory of psychoanalysis, through which
he claimed that symptoms of psychiatric disorders,
as well as many phenomena of everyday life, have
unconscious meanings and sources. Erik Erikson
(1902–1994) formulated a theory of human devel-
opment with specific tasks and crises at different
stages of the life cycle. Failure to master these
stages can lead to various forms of psychopathol-
ogy. Neuroscientists have demonstrated molecu-
lar models of illness, which involve genetic, devel-
opmental, functional, anatomical, and molecular
abnormalities of the brain. The biopsychosocial
model, proposed by George Engel in the 1970s,
integrates the biological, genetic, and molecular
mechanisms of illness with a psychological under-
standing of personality development and response
to stress as well as social, cultural, and environ-
mental influences.

The Diagnostic and Statistical Manual of Mental
Disorders (its 4th edition, DSM-IV, was published in
1994) is the product of research on standardized
diagnostic criteria aimed at creating a common,
validated descriptive system for all mental health
care providers. It is nearly universally accepted, as
it classifies and describes categories of illness and
aims to be neutral about controversial theories of
etiology (see Table 1). The following descriptions
of various mental disorders are based on DSM-IV
criteria.

Affective disorders involve a cyclical pattern
of significant mood disturbance. A major depres-
sive episode may be precipitated by a stressful life
situation but also has genetic factors. Disturbances
in appetite, sleep, energy, concentration, and sex-
ual interest are common symptoms. The majority
of patients respond to treatment with antidepres-
sant medication and/or psychotherapy. An indi-
vidual who has long-term (over two years) of mi-
nor to moderate depressive symptoms may have
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Table 1

Lifetime and 12-month prevalence of DSM-III-R disorders

Lifetime prevalence (%) 12-month prevalence (%)

Disorders M F T otal M F Total

Affective disorders
Major depressive episode 12.7 21.3 17.1 7.7 12.9 10.3
Manic episode 1.6 1.7 1.6 1.4 1.3 1.3
Dysthymia 4.8 8.0 6.4 2.1 3.0 2.5
Any affective disorder 14.7 23.9 19.3 8.5 14.1 11.3

Anxiety disorders
Panic disorder 2.0 5.0 3.5 1.3 3.2 2.3
Agoraphobia without panic disorder 3.5 7.0 5.3 1.7 3.8 2.8
Social phobia 11.1 15.5 13.3 6.6 9.1 7.9
Simple phobia 6.7 15.7 11.3 4.4 13.2 8.8
Generalized anxiety disorder 3.6 6.6 5.1 2.0 4.3 3.1
Any anxiety disorder 19.2 30.5 24.9 11.8 22.6 17.2

Substance use disorders
Alcohol abuse without dependence 12.5 6.4 9.4 3.4 1.6 2.5
Alcohol dependence 20.1 8.2 14.1 10.7 3.7 7.2
Drug abuse without dependence 5.4 3.5 4.4 1.3 0.3 0.8
Drug dependence 9.2 5.9 7.5 3.8 1.9 2.8
Any substance abuse/dependence 35.4 17.9 26.6 16.1 6.6 11.3

Other disorders
Antisocial personality 5.8 1.2 3.5 — — —
Nonaffective psychosis* 0.6 0.8 0.7 0.5 0.6 0.5

Any of the disorders above 48.7 47.3 48.0 27.7 31.2 29.5

*Includes schizophrenia, schizoaffective disorder, schizophreniform disorder, delusional disorder, and atypical psychosis.

SOURCE: Kessler, R.C. et al. (1994). “Lifetime and Twelve–Month Prevalence of DSM–III–R Psychiatric Disorders in the United States: 
Results from the National Comorbidity Study.” Archives of General Psychiatry 51:8–19.    

dysthymia. Substance abuse, medical disorders
(such as hypothyroidism), and normal life cycle
events in which hormonal changes are prominent
(such as the postpartum period) can all cause
symptoms of depression and should be consid-
ered carefully during an assessment. An adjust-
ment disorder is a milder disturbance of mood
that may occur in response to a stressful life situa-
tion, such as a personal loss or financial crisis, and
that usually resolves when the stress is relieved.
About 1 percent of the general population has
bipolar disorder, also called manic-depressive dis-
order, in which manic episodes are present as well
as depressive episodes. Mania is characterized by a
persistently elevated or irritable mood for at least a
week, often with decreased need for sleep, rapid
speech, impulsivity in spending and other behav-
iors, and grandiosity. In more severe manic and
depressive episodes, psychotic symptoms may
emerge, which can complicate treatment. Bipolar
disorder is treated with mood stabilizers, such as

lithium or valproic acid, and supportive manage-
ment. Antidepressant medications alone can pre-
cipitate mania in susceptible patients.

Psychotic disorders are characterized by “posi-
tive” symptoms such as hallucinations, delusions,
and bizarre behaviors, as well as “negative” symp-
toms such as paucity of speech, poverty of ideas,
blunting of affective expression, and functional
deterioration. Cognitive problems such as disor-
ganization of thought processes also occur. Schizo-
phrenia is a chronic, disabling illness that affects
almost 1 percent of the world population, in-
dependent of ethnic or cultural background. Risk
factors include a family history and possibly
psychosocial stressors. The precise cause is still
unknown, but it is clear that certain areas of the
brain and certain neurotransmitters are involved.
Many of those affected are unable to maintain
work or relationships and require supportive ser-
vices to help them manage basic needs such as
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shelter and food. Treatment includes antipsychotic
medication, comprehensive social services includ-
ing social and occupational rehabilitation if possi-
ble, and substance abuse treatment if necessary.
Newer antipsychotic medications such as clozapine,
olanzapine, and risperidone have been able to
treat more symptoms generally with fewer side
effects, allowing many to lead more productive
lives. Some patients with schizophrenic-type ill-
ness also experience prominent affective symp-
toms nonconcurrently and may have schizoaffective
disorder. These patients often require a mood
stabilizer as well as antipsychotic medication. Sub-
stance use, especially hallucinogens and stimu-
lants (such as amphetamines and cocaine), can
precipitate psychotic symptoms, and these may
even endure beyond the period of substance use.
Some medical conditions (such as epilepsy and
delirium) and some medications (such as steroids)
can also cause psychotic symptoms and should be
considered in the assessment and treatment of
psychosis.

Anxiety disorders are among the most preva-
lent psychiatric disorders in the general popula-
tion, and these disorders lead to both psychologi-
cal distress and increased health care utilization.
Panic disorder often manifests with somatic symp-
toms, such as palpitations, chest pain, nausea,
trembling, dizziness, and shortness of breath, and
can be easily confused with a medical disorder by
both patients and doctors. Patients develop per-
sistent concerns about having further panic at-
tacks. Some develop agoraphobia, or a fear of
being in public places where their attacks may be
triggered. Other phobias include simple phobia,
such as fear of heights or specific animals, and
social phobia, which is a marked and persistent
fear of certain or all social situations, such as
speaking in public or being around others in gen-
eral. People with obsessive-compulsive disorder
have obsessions, characterized by recurrent or
persistent thoughts, impulses, or images that are
experienced as intrusive and inappropriate, and/or
compulsions, characterized by repetitive behav-
iors or mental acts often performed in response to
an obsession. After one experiences a traumatic
event, in which actual or threatened death or
severe injury is witnessed or experienced, one may
develop post-traumatic stress disorder. Intrusive
recollections of the event (such as nightmares),
avoidance of reminders of the event, and increased

arousal (such as increased vigilance for potential
threats) can all cause significant distress and im-
pairment following a wide range of traumatic
events, including an accident, military combat,
torture, or rape. Generalized anxiety disorder is
characterized by excessive and persistent anxiety
or worry about a number of events or activities,
such as work or school performance. For all anxi-
ety disorders, specific psychopharmacologic and
psychotherapeutic (such as cognitive-behavioral
therapy) techniques of treatment can be effective
and complementary.

Substance-use disorders are quite common
and occur in all segments of society. They can lead
to accidents, violent crime, and major problems in
school and at work. They can cause or complicate
various medical and psychiatric illnesses. Liver
failure, ulcers, heart attacks, cognitive disorders,
and depression are among the potential outcomes
of various substances. These disorders pose major
public health concerns for public safety, health
costs, economic productivity, and pregnancy risks,
among others. Substance abuse is defined as a
maladaptive pattern of use indicated by continued
use despite persistent or recurrent social, occupa-
tional, psychological, or physical problems caused
or exacerbated by the use of the substance; or
recurrent use in situations that could be physically
hazardous (such as driving while intoxicated). With
substance dependence, signs of physical depend-
ence such as withdrawal symptoms are often pres-
ent, and the person spends a great deal of time
involved in substance-related activities, uses more
of the substance than intended, is unable to cut
down, and continues to use the substance despite
social, occupational, or physical problems related
to it. The first steps of treatment involve develop-
ing insight, acknowledging the problem, and want-
ing to change. There are various self-help groups
(such as Alcoholics Anonymous), comprehensive
treatment programs, psychosocial interventions,
and medications that can help lead to successful
recovery for the majority of those with substance-
use disorders.

Childhood disorders include pervasive devel-
opmental disorders, such as autism, which occurs
in four out of ten thousand people; mental retar-
dation, which can be caused by a variety of genetic
abnormalities or prenatal insults; and attention
deficit–hyperactivity disorder, which can lead to
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significant problems in school and in social rela-
tionships. Childhood abuse and neglect are tragi-
cally quite common, with one million children
affected annually in the United States alone. These
can have major adverse effects on development of
personality, relationships, and the ability to func-
tion in the world.

Personality disorders are usually first evident
in late adolescence and are characterized by perva-
sive, persistent maladaptive patterns of behavior
that are deeply ingrained and are not attributable
to other psychiatric disorders. Biological and ge-
netic factors, as well as developmental difficulties,
are significant contributors. Other disorders de-
scribed in DSM-IV include eating disorders, with
restriction (anorexia) and/or binging and purging
(bulimia) and impulse control disorders (e.g., klep-
tomania). Somatoform disorders cause physical
symptoms with no apparent medical cause (e.g.,
hysterical paralysis).

Gender, race, ethnicity, and culture are im-
portant factors in determining the expression and
risk of mental disorders, and these factors also
impact on treatment considerations. Certain dis-
orders are more prevalent in women, such as
depression and eating disorders, and some in
men, such as substance abuse. Cultural background
may influence the idioms of psychological distress.
For example, nervios describes for many Latinos a
constellation of somatic, anxiety, and depressive
symptoms distinct from particular DSM-IV diagno-
ses. Psychiatric disorders are the main risk factor
for suicide, but rates vary significantly depending
on gender, age, race, religion, marital status, and
culture.

PAUL J. ROSENFIELD

STUART J. EISENDRATH

(SEE ALSO: Community Mental Health Centers;
Dementia; Depression; Schizophrenia; Stress)
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MENTAL HEALTH CENTERS

See Community Mental Health Centers and
Mental Health

MENTAL RETARDATION

The term “mental retardation” refers to persons
with deficits in both their intellectual and adaptive
(everyday) functioning. These individuals typically
show IQ scores below 70, as well as difficulties in
meeting the demands of everyday living, whether
it be in communicating and socializing with others
or attending to grooming and domestic chores.
Mental retardation manifests itself in the develop-
mental years, before age eighteen.

Anywhere from 1 to 3 percent of the popula-
tion is estimated to be mentally retarded. The
majority of these persons (about 85 percent), show
mild levels of delay, with IQs ranging from 55 to
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70. Approximately 10 percent show moderate de-
lays, with IQs from 40 to 55. With proper supports,
individuals with mild to moderate mental retarda-
tion successfully live and work in their communi-
ties, or in supervised settings such as group homes.
The remainder of persons show severe to pro-
found levels of mental retardation (IQs of 40 and
below), and many of these individuals have sen-
sory, motor, or medical problems that further
complicate their care.

Mental retardation has multiple causes.
Approximately 50 percent of persons with mental
retardation do not have a clear-cut organic or
biological cause for their delay. The low IQ of
these persons is likely due to a combination of
environmental and genetic factors. The other 50
percent of persons with mental retardation have a
known biological etiology. These include prenatal
causes such as genetic disorders or alcohol expo-
sure in utero; perinatal causes such as premature
birth; and postnatal causes such as head trauma
and exposure to lead.

There are now over 750 known genetic disor-
ders that cause mental retardation, accounting for
about half of those with organic etiologies. Some
of these can be screened for during pregnancy—
including Down syndrome, the most common chro-
mosomal cause of mental retardation. Other dis-
orders include fragile X syndrome, Prader-Willi
syndrome, and Williams syndrome. People with
these and other syndromes often show distinctive
personalities, behavioral problems, and intellec-
tual strengths and weaknesses that can be used to
guide their care.

Some organic causes of mental retardation
can be prevented. As many as two in one thousand
children are born with fetal alcohol syndrome,
which is prevented by refraining from drinking
alcohol during pregnancy. Babies born with phe-
nylketonuria, or PKU, are placed on a special,
phenylalanine-reduced diet, thereby avoiding the
severe mental retardation that otherwise charac-
terizes this disorder.

People with mental retardation are at higher
risk than those in the general population for be-
havioral and psychiatric problems such as autism,
hyperactivity, and self-injurious behaviors. Through-
out the early to mid-1900s, many of these individu-
als, as well as those without behavioral problems,
were placed in large institutions. Since the advent

of deinstitutionalization in the 1960s, most chil-
dren with mental retardation have been cared for
by their families. To improve the quality of life for
these children, the Americans with Disabilities Act
and other federal legislation emphasize commu-
nity inclusion and specialized services such as early
intervention, special education, and school-to-work
transition. Many individuals also benefit from oc-
cupational, physical, and speech-language thera-
pies, as well as from programs that teach daily
living skills. With proper support, most people
with mental retardation successfully live, work,
and play in their communities.

ELISABETH M. DYKENS

(SEE ALSO: Fetal Alcohol Syndrome; Genetics and
Health; Medical Genetics; Mental Health;
Phenylketonuria)
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MERCURY

Mercury (Hg) is a naturally occurring silvery metal
that has been associated with adverse health ef-
fects throughout history. Elemental mercury is a
liquid at room temperature, and, because of this,
Aristotle named mercury “quicksilver.” There are
three forms of mercury: elemental mercury (Hg0),



MERCURY

763

organic mercury (e.g., methylmercury), and inor-
ganic mercury (e.g., Hg+, Hg2+). Many different
organic and inorganic mercury compounds are
found in nature because of mercury’s ability to
form covalent or ionic bonds with other chemi-
cals. Mercury has numerous commercial uses—
including its use in the extraction of gold from
ores—and is an ingredient in alkaline batteries
(approximately 0.025% of battery content), mer-
cury vapor lamps, thermostats, and mercury amal-
gam fillings (in the United States, 50% of a dental
filling is made of mercury). Humans can be ex-
posed to mercury compounds via the oral, inhala-
tion, and dermal routes. The primary source of
exposure to mercury compounds is attributed to
the ingestion of fish and other seafood (marine
mammals, crustaceans) that have bioaccumulated
mercury compounds. Dental amalgams, which leach
mercury, are another source.

Adverse health effects from elemental and
inorganic mercury compounds have been observed,
particularly in occupational settings. Health conse-
quences commonly observed from exposure to
compounds such as elemental mercury vapor and
mercuric chloride include tremors, bleeding gums,
abdominal pain, vomiting, and kidney damage.

Health effects from organic mercury com-
pounds have also been well-documented, prima-
rily because of the tragic mass poisonings from
organic mercurials in locations such as Minamata,
Japan, and in Iraq. These mass poisonings were
primarily associated with central nervous system
toxicity and death. Adverse health effects observed
in poisoned individuals and their offspring in-
cluded ataxia, dysarthria, impaired vision and hear-
ing, and death. Methylmercury is particularly toxic
because 95 percent of an ingested dose is absorbed
into the bloodstream and can cross the blood-
brain and placental barriers, causing adult and
fetal neurotoxicity. One of the reasons that off-
spring are particularly susceptible is that methyl-
mercury can accumulate at 30 percent higher lev-
els in fetal red blood cells than in maternal red
blood cells. Besides damaging the brain and pe-
ripheral nervous system, methylmercury may also
adversely affect the adult and fetal cardiovascular
systems.

Research continues to be performed on the
potential neurodevelopment effects of ingesting

low levels of mercury in seafood. Three particu-
larly important, ongoing studies involve residents
of New Zealand and the Seychelles and Faroe
Islands who consume significant portions of sea-
food as part of their normal diets. Analyses per-
formed to date on mother-offspring pairs from the
Seychelles identified adverse neurodevelopmental
impact in offspring attributable to maternal me-
thylmercury exposure from seafood. Mild devel-
opmental effects were also reported among off-
spring of New Zealand and Faroe Island residents
who ingested seafood containing relatively high
levels of methylmercury. These studies are particu-
larly pertinent to assessing potential health effects
among Native Arctic populations who consume
marine mammals (beluga whales, ringed seals) as
part of their normal diet. An increased level of
mercury has been noted in the Arctic environment
since the 1970s, possibly due to anthropogenic
sources such as fossil fuel combustion, or possibly
from increased natural releases of mercury from
geologic sources. It is hypothesized that the cold
Arctic climate acts as a sink for mercury; a particu-
larly troublesome prospect for Native Arctic popu-
lations who continue to consume mercury-laden
mammals and seafood.

MARGARET H. WHITAKER

BRUCE A. FOWLER

(SEE ALSO: Environmental Determinants of Health;
Foods and Diets; Heavy Metals; Minamata Disease;
Occupational Safety and Health)
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MESOTHELIOMA

Mesothelioma is a rare cancer of the lining of the
chest, the abdomen, or other tissues. It has be-
come increasingly more frequent since 1900, how-
ever, paralleling the use of asbestos. Exposure to
asbestos is the most common cause of this disease,
with the vast majority of cases occurring following
exposures that may have taken place decades ear-
lier. Mesotheliomas can be seen ten years after
first exposure, but they peak at three to four
decades after exposure. The risk is lifelong, and
the prognosis is extremely poor, with death often
occurring within twelve months of diagnosis, no
matter what the treatment. Newer, extensive surgi-
cal techniques may alter this historical experience.

All fiber types of asbestos cause this disease,
although there is continuing controversy over the
differential ability of the different fiber types to do
so. The one other recognized cause of this disease
in humans is another group of fibrous materials
called zeolites. In animal studies, however, a wide
variety of other fibers have been known to cause
mesotheliomas.

Mesotheliomas appear as several cellular pat-
terns and may be difficult to diagnose. Special
panels of experts are available to assist with mak-
ing these evaluations. The most common lesions
with which these may be confused are lung cancers.

ARTHUR L. FRANK

(SEE ALSO: Asbestos; Occupational Safety and Health)
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META-ANALYSIS

Meta-analysis is the statistical synthesis of the data
from a set of comparable studies of a problem, and
it yields a quantitative summary of the pooled
results. It is the process of aggregating the data
and results of a set of studies, preferably as many as
possible that have used the same or similar meth-
ods and procedures; reanalyzing the data from all
these combined studies; and thereby generating
larger numbers and more stable rates and propor-
tions for statistical analysis and significance testing
than can be achieved by any single study. The
process is widely used in the biomedical sciences,
especially in epidemiology and in clinical trials. In
these applications, meta-analysis is defined as the
systematic, organized, and structured evaluation
of a problem of interest. The essence of the proc-
ess is the use of statistical tables or similar data
from previously published peer-reviewed and in-
dependently conducted studies of a particular prob-
lem. It is most commonly used to assemble the
findings from a series of randomized controlled
trials, none of which on its own would necessarily
have sufficient statistical power to demonstrate
statistically significant findings. The aggregated
results, however, are capable of generating mean-
ingful and statistically significant results.

There are some essential prerequisites for
meta-analysis to be valid. Qualitatively, all studies
included in a meta-analysis must fulfill predeter-
mined criteria. All must have used essentially the
same or closely comparable methods and proce-
dures; the populations studied must be compara-
ble; and the data must be complete and free of
biases—such as those due to selection or exclusion
criteria. Quantitatively, the raw data from all stud-
ies is usually reanalyzed, partly to verify the origi-
nal findings from these studies, and partly to
provide a database for summative analysis of the
entire set of data. All eligible studies must be
included in the meta-analysis. If a conscious deci-
sion is made to exclude some, there is always a
suspicion that this was done in order to achieve a
desired result. If a pharmaceutical or other com-
mercial organization conducts a meta-analysis of
studies aimed at showing its product in a favorable
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light, then the results will be suspect unless evi-
dence is provided of unbiased selection. One crite-
rion for selection is prior publication in a peer-
reviewed medical journal, but there are good argu-
ments in favor of including well-conducted unpub-
lished studies under some circumstances.

A variation of the concept is a systematic
review, defined as the application of strategies that
limit bias in the assembly, critical appraisal, and
synthesis of all relevant studies of a specific topic.
Meta-analysis may be, but is not necessarily, used
as part of this process. Systematic reviews are
conducted on peer-reviewed publications dealing
with a particular health problem and use rigorous,
standardized methods for the selection and assess-
ment of these publications. A systematic review
can be conducted on observational (case-control
or cohort) studies as well as on randomized con-
trolled trials.

JOHN M. LAST

(SEE ALSO: Epidemiology; Observational Studies;
Statistics for Public Heath)
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MIASMA THEORY

Miasmas are poisonous emanations, from putrefy-
ing carcasses, rotting vegetation or molds, and
invisible dust particles inside dwellings. They were
once believed to enter the body and cause disease.
This belief dates at least from classical Greece in
the fourth or fifth century B.C.E., and it persisted,
alongside other theories and models for disease
causation, until the middle of the nineteenth cen-
tury. To some extent the belief still persists today.
It was most clearly enunciated by Italian physician
Giovanni Lancisi (1654–1720) in De noxiis paludum
effluviss (Of the poisonous effleuvia of malaria, 1717).

The miasma theory was advanced to explain
many important diseases, including tuberculosis

and malaria (from mala aria, meaning “bad air”).
Many eminent leaders of medical opinion were
convinced that the cholera epidemics of the nine-
teenth century were caused by miasmas, even as
the evidence mounted for the germ theory, which
was gathering momentum at that time. William
Farr stated firmly in his annual report on vital
statistics in Great Britain in 1852 that the inverse
association of cholera mortality with elevation above
sea level confirmed the miasma theory as its cause.
Farr rejected John Snow’s argument, based on
evidence and logical reasoning, that cholera was
caused by contaminated drinking water. Though
the miasma theory soon proved to be a wrong
explanation for the cause of cholera, it was par-
tially sustained as an explanation for malaria. Some
malaria control measures based on miasma the-
ory, particularly draining swamps and marshes,
are part of modern control strategies; though not,
of course, because miasmas cause malaria, but
because mosquito breeding sites are eliminated.

JOHN M. LAST

(SEE ALSO: Farr, William; Snow, John; Theories of
Health and Illness)

MICROBIOLOGIST

State or local public health departments have the
responsibility to protect their citizens from com-
municable diseases. The responsibility of a micro-
biologist in clinical laboratories is to identify the
microorganisms that cause infectious diseases—
through the application of advanced standard
microbiological laboratory methods and tech-
niques—and to record and report that informa-
tion to clinicians, disease investigators, and the
state health department. Maintenance and im-
provements of the quality of laboratory standards
are maintained in compliance with the require-
ments of Clinical Laboratory Improvement Amend-
ments (CLIA #88), the Occupational Safety and
Health Administration (OSHA), and other regula-
tory agencies.

BASSAM F. HALASA

(SEE ALSO: Clinical Laboratories Improvement Act;
Occupational Safety and Health Administration)
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MICRONUTRIENT
MALNUTRITION
Thirty percent of the world’s population is af-
fected by vitamin A, iron, or iodine deficiency, and
almost all the world’s population is folate defi-
cient. Thus, the health of many millions of people
are adversely affected by these micronutrient
deficiencies.

DISEASES CAUSED BY
MICRONUTRIENT DEFICIENCY

Vitamin A deficiency causes blindness and in-
creased mortality among children. Iron deficiency
causes anemia, especially in women, pregnant
women, and children. This iron-deficiency anemia
causes loss of IQ points in children and loss of
productivity in adults. In some countries it is esti-
mated that iron deficiency is responsible for a 3
percent decrease in gross national productivity.
Iodine deficiency causes goiter and mental retar-
dation in its severest form, and loss of IQ points at
lower levels of deficiency. Folate deficiency causes
anemia, especially in pregnant women; and it may
additionally result in spina bifida and anencephaly,
two of the most common birth defects, in off-
spring of folate-deficient women. Folate deficiency
also appears to be a major contributor to heart
attack, strokes, and colon cancer.

PREVENTING MICRONUTRIENT
DEFICIENCY

The very good news is that there is technology in
hand that can prevent at least 75 percent of micro-
nutrient deficiency in the world, at a cost of about
thirty-five cents (U.S.) a year.

Iodination of table salt can nearly eliminate
iodine deficiency diseases. During the 1990s, con-
certed international efforts led to more than 75
percent of the world’s population having iodine
deficiency eliminated. This success was achieved
because there was an understanding of the need to
solve the iodine deficiency problem, the political
will to solve the problem, an effective, cheap inter-
vention available, and because strong and persistant
individuals who advocated for the prevention of
iodine deficiency diseases worked with industry
and governments to eliminate iodine deficiency
on a country-by-country basis.

Folic acid fortification of grains is a cheap and
very effective way to eliminate folate deficiency.
The United States has required that enriched grains
contain 1.4 parts per million, an action that was
followed within months by a near tripling of serum
folates in the population. Fortification of wheat
and corn flours around the world offer the possi-
bility of eliminating folate deficiency for 75 per-
cent of the world’s population.

Fortification of flour with iron has also been
shown to be a very effective way to increase blood-
iron levels and to eliminate iron-deficiency ane-
mia. Fortification of grains with iron can eliminate
about 75 percent of the iron deficiency remaining
in the world today. Fortification of infant formulas
is an effective way to increase iron consumption
among children.

Vitamin A is fat soluble. Sugar, margarine,
milk, and edible oils can be fortified at sufficient
level to lower vitamin A deficiency in a population.
These foods should be fortified in countries where
there is significant consumption. Research to iden-
tify even more foods to be fortified is needed to
provide the technical basis to eliminate 75 percent
of vitamin A deficiency. Genetically modified foods
containing an increased amount of vitamin A is
another promising approach to preventing vita-
min A deficiency.

SUPPLEMENT STRATEGIES

Consumption of pills with vitamin A, iron, iodine,
and folic acid are very effective and cost-effective
ways to treat micronutrient diseases or to prevent
micronutrient diseases. They are necessary where
there is no widely consumed food that can be
fortified, and before effective fortification of foods
has been instituted in a country. Supplement strate-
gies are also likely to be needed to complement
fortification programs. People living in urban ar-
eas may be consuming foods that can be fortified,
but rural people in the same country may not be
consuming such foods and thus require a sup-
plement strategy for prevention and cure. The
downside of supplement programs is the difficulty
in getting the population to consume supplements
on a continuing basis. There has, however, been
good success with once-a-year vitamin A programs
and once-a-week programs for iron for women of
reproductive age. Iron and folic acid supplements
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are also effective in preventing and treating folate-
and iron-deficiency anemia of pregnancy. For
many years, and without recommendations from
the medical/nutritional establishment, 25 percent
of American adults have regularly consumed
multivitamin supplements. So it is clear that sup-
plements can play a role in preventing and curing
micronutrient malnutrition.

Eating a healthy diet is highly desirable and
should be encouraged. Changing the foods eaten
can make a contribution to preventing micronutri-
ent deficiency. The problem with dietary diversity
is that change is usually slow—with progress meas-
ured in years. This slowness is in sharp contrast to
the instant change in consumption by fortification
and supplement programs.

THE ELIMINATION OF MICRONUTRIENT
DEFICIENCY

Smallpox was eradicated from the earth about two
hundred years after the vaccine that provided the
scientific basis for eradication was developed. It
has been a little over fifty years since the polio
vaccine was developed, and the elimination of
polio from the world is in sight. The scientific
understanding of the problem of iodine deficiency
and an effective fortification strategy have existed
for seventy years, and iodine deficiency may soon
be obliterated. Vitamin A deficiency, iron defi-
ciency, and folate deficiency have been known for
seventy years, but only modest progress has been
made to eliminate these micronutrient deficien-
cies. A concerted international effort could elimi-
nate at least 75 percent of the world’s population
deficiencies of vitamin A, iron, and folate by 2010.
The public health challenge is to create the politi-
cal will to implement the effective strategies—
especially fortification—to eliminate micronutri-
ent deficiency.

GODFREY P. OAKLEY, JR.

(SEE ALSO: Foods and Diets; Nutrition)
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MIGRANT WORKERS

According to the United States Public Health Ser-
vice, there are an estimated 3.5 million migrant
and seasonal farmworkers in the United States—
men, women, and children who work in all fifty
states during peak periods of agriculture. A mi-
grant farmworker is an individual who moves from
a permanent place of residence in order to be
employed in agricultural work. Seasonal farm-
workers perform similar work but do not move
from their primary residence for the purpose of
seeking farm equipment.

Migrant farmworkers tend to be either newly
arrived immigrants or individuals with limited skills
or opportunities. Although American agriculture
depends on the labor of these workers, employ-
ment is usually of short duration and requires
frequent moves. Many men travel without their
families, and most workers return during the win-
ter to a home base, usually in Florida, Texas,
California, Puerto Rico, or Mexico. Migrant farm-
workers are predominantly Latino (78 percent); 2
percent are African American, 18 percent Cauca-
sian, less than 1 percent Caribbean, and less than 1
percent Asian. Almost half have less than a ninth
grade education, and many speak little or no Eng-
lish. Children of migrant farmworkers often change
schools several times a year.

Most migrant farmworkers earn annual in-
comes below the poverty level and few receive
benefits such as Social Security or worker’s com-
pensation. The transient nature of their work of-
ten prevents them from establishing any local
residency, excluding them from benefits such as
Medicaid and foot stamps. The majority of mi-
grant farmworkers are either U.S. citizens or legal
residents of the United States. Some foreign work-
ers enter the United States under guest-worker
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programs when there are not enough available
workers to satisfy the demand.

Farm work is considered to be second only to
mining in the rating of most hazardous occupa-
tions. There is a high exposure to pesticides through
topical exposure, inhalation, and ingestion, result-
ing in the highest rate of toxic chemical injuries of
any group in the United States. Farm injuries,
exposure to heat and sun, and poor sanitation in
the fields are other factors that contribute to the
dangers of this work. Every year nearly three hun-
dred children die and twenty-four thousand are
injured in farm work.

Housing regulations attempt to provide de-
cent living conditions for migrant workers, but
housing is often overcrowded, poorly maintained,
and lacking in ventilation, bathing facilities, and
safe drinking water. These conditions contribute
to an increased risk of accidents, sanitation-related
diseases, and infectious diseases. Several studies
have shown a 40 percent positivity rate in tubercu-
losis testing of migrant populations. One migrant
farmworker group was found to have a 5 percent
incidence of HIV (human immunodeficiency vi-
rus) infection. Another study showed that 78 per-
cent had parasitic infections.

Health care problems faced by migrant farm-
workers are similar to those of other disadvan-
taged populations, but the factors of poverty, mo-
bility, difficult living and working conditions, and
cultural isolation put them more at risk for illness
and injury. Those who work with migrant farm-
workers find that, not only do common disease
conditions occur more frequently, but they are
often more severe because they are allowed to
progress to more advanced stages before access-
ing care.

Unstable living and working conditions, con-
flicts arising from the process of acculturation,
perceptions of mental illness, isolation, and dis-
crimination all contribute to a high incidence
of metal-health problems among migrant farm-
workers. A 2000 study documented a 26.7 percent
incidence of psychiatric disorders among a sample
of male Mexican farmworkers in California. A
national survey of migrant women showed that
approximately 20 percent had experienced physi-
cal or sexual abuse during the previous year. These
same factors make migrants more vulnerable to
substance abuse, depression, and self-medication.

Migrant farmworkers themselves cite dental
problems as one of their greatest health concerns.
Gingivitis, dental caries, and baby bottle tooth
decay are common.

In 1962, President John F. Kennedy author-
ized the creation of a system of health care services
specifically for migrant and seasonal farmworkers.
The Migrant Health Program continues to be
administered as part of the Bureau of Primary
Health Care within the Health Resources and
Services Administration, and consists of a national
network of migrant health clinics. Studies have
found, however, that these services were reaching
less than 15 percent of the farmworkers in the
United States.

It is a challenge to provide health care to the
transient migrant farmworker in the context of the
traditional health care system. Migrant health cen-
ters must attempt to provide health care services
that are sensitive to the unique cultural, financial,
and occupational needs of farmworkers. Staff must
be able to communicate in the languages of the
farmworkers, and clinic services must be offered
in the evening, since farmworkers will not risk a
loss of wages or employment by seeking care
during work hours. Transportation services are
often an essential component of migrant health
programs.

Migrant health programs employ outreach
programs to make services more available to farm-
worker patients. Clinicians often travel to farm-
worker camps in the evenings to assess and triage
health problems. Multidisciplinary care is typical—
nurses, health educators, nurse practitioners, phy-
sician assistants, nurse midwives, physicians, den-
tists, and others collaborate to provide necessary
services. Lay health advisors are often recruited
from the ranks of the farmworkers population and
trained in basic preventive medicine. These indi-
viduals help to reinforce preventive health con-
cepts through teaching, triage, and referral.

Providing continuity of care is a constant fo-
cus in migrant health care programs. A farm-
worker may only be in one location a few weeks or
months, so for services that require long-term
attention, such as prenatal care or treatment of
diabetes, follow-up must be carefully planned. Port-
able records with detailed treatment information
are often given to farmworkers to present to other
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health care facilities as they travel. Electronic data-
transfer systems have also been implemented to
allow centers to communicate information such as
immunization records and tuberculosis treatment.

CANDACE KUGEL

EDWARD L. ZUROWESTE

(SEE ALSO: Community and Migrant Health Centers;
Fair Labor Standards Act; Farm Injuries; Health
Resources and Services Administration; Occupa-
tional Safety and Health; Rural Public Health)
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MINAMATA DISEASE

“Minamata disease” is the term used to describe
the poisoning that occurred among residents of
Minamata, Japan due to the ingestion of methyl-
mercury-containing seafood. From the 1920s
through the 1960s, the Chisso Company used
mercury as a catalyst in the production of
acetaldehyde, a chemical intermediate with nu-
merous uses including plastics and perfume pro-
duction. The Chisso Company dumped waste me-
thylmercury from the acetaldehyde production
into Minamata Bay. The methylmercury bioaccu-
mulated within the food chain, from plankton and
other microorganisms up to fish and shellfish.
This posed a significant health hazard to residents
of the area who obtained much of their protein
from Minamata Bay seafood.

In the early 1950s, Minamata Bay residents
began to exhibit symptoms of neurological illness,
such as uncontrollable trembling, loss of motor
control, and partial paralysis. Children also began
to be born with Minamata disease, exhibiting symp-
toms similar to cerebral palsy (impaired neuro-
logical development and seizures). By the late
1950s, scientists from Japan’s Kumamoto Univer-
sity strongly suspected that methylmercury was
the cause of Minamata disease.

Methylmercury concentrates in neural tissues,
which explains why neurotoxicity was the major
adverse effect observed in Minamata Bay. Off-
spring of Minamata Bay residents afflicted with
Minamata disease also exhibited neurotoxicity be-
cause methylmercury can be transferred across
the placenta. Between 1953 and 1960, 628 cases of
illness were documented, including 78 deaths.
Total cases of morbidity and mortality caused by
Minamata disease from the 1950s to the year 2000
are thought to range in the thousands but the
exact number is not known.

MARGARET H. WHITAKER

BRUCE A. FOWLER

(SEE ALSO: Food-Borne Diseases; Mercury)
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MINING
Mining activities have been carried out by humans
for millennia. The first book on mining, (and the
health hazards associated with it), was De re metallica
by Agricola, published in Switzerland in the six-
teenth century. Mining is among the most hazard-
ous of all occupations. Mining activities take place
all over the world, and are often a major source of
a country’s natural wealth.

There are many types of mining operations,
ranging from precious metals, such as gold, to
other metals, and to minerals such as asbestos,
sand, granite, and iron ore. Nonmetal mining can
take many forms, including coal mining, which
supplies much of the world’s energy, and the
mining of other materials such as clay, diamonds,
semiprecious stones, and related substances.

Mining can take place on the surface of the
earth or in underground settings. Depending on
where in the world it is carried out, it may utilize
nothing more than manual labor, or extraordinar-
ily large and sophisticated mining equipment may
be involved. Mining operations can vary in size
from several people working alone (often family
members) to large facilities employing hundreds
of workers.

Traumatic injuries of many types are associ-
ated with mining activities. In underground mines
there is the ever-present danger of explosion, foul
air, water hazards, and other difficulties related to
the use of mechanized equipment in confined
spaces. Many injuries also take place in the trans-
portation and processing of ore and other mined
products.

Depending on the nature of the material be-
ing mined, there may also be a risk of damage
to various organs. Particularly vulnerable are the

lungs, with many lung diseases associated with
exposures related to mining. These include the
pneumoconioses, or dust diseases of the lung,
which are caused by coal, silica, asbestos, kaolin,
talc, and many other dusts. There is also a risk of
lung cancer posed by some of these materials, and
the fumes from diesel vehicles that may be used in
underground mining settings also pose a threat. In
many underground mining operations there is a
risk of exposure to radioactive materials, espe-
cially in the form of radon gas, which can lead to
high rates of lung cancer.

Although most mining-related lung disease is
entirely preventable with the use of good ventila-
tion, respirators when necessary, and other pre-
cautions, not only do traumatic injuries remain
high, but long-term health effects are still quite
common. The National Institute of Occupational
Safety and Health (NIOSH) regularly documents
these issues, and releases data regarding the respi-
ratory problems related to mining.

Organizations involved with overseeing min-
ing activities include NIOSH, which certifies respi-
rators for use, and the Mining Safety and Health
Administration (MSHA), which directly oversees
safety practice at working mines, including over-
sight of dust sampling. There is still considerable
medical research being done related to mining
activities.

Mining activities also have a high potential
for adversely affecting the general environment
through air pollution, the fouling of bodies of
water through runoff, or the contamination of soil
with waste products.

ARTHUR L. FRANK

(SEE ALSO: National Institute for Occupational Safety
and Health; Occupational Lung Disease; Occupa-
tional Safety and Health)
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MINORITY RIGHTS
Modern concepts of public health recognize health
“not merely as the absence of disease or infirmity,”
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as defined by the World Health Organization
(WHO), but “a state of complete physical, mental,
and social well-being” (1978). Modern public health
theory further recognizes this broad characteriza-
tion of health as a fundamental human right and
the attainment of the highest possible level of
health as an important worldwide social goal. Thus,
there is an enlightened understanding that socie-
tal factors, such as the denial of human rights,
clearly affect the health status of populations.

As far back as the fourth century B.C.E., Aris-
totle expressed this connection among health,
human rights, and treatment by society. He wrote:
“If we believe men have any personal rights at all as
human beings, they have an absolute right to such
a measure of good health as society, and society
alone, is able to give them.” It is clear that a society
that practices or tolerates discrimination, or that
otherwise fails to respect and protect the human
rights of minorities and other groups, compro-
mises the health—the physical, mental, social, and
spiritual well-being—of its citizens, especially mi-
norities and other marginalized groups subjected
to discrimination.

Despite the provisions under many countries
constitutions and laws and under numerous inter-
national human rights instruments (e.g., the Univer-
sal Declaration of Human Rights, the Interna-
tional Covenant on Economic, Social, and Cultural
Rights, Convention on the Elimination of Dis-
crimination Against Women) aimed in large part
at ensuring equal rights and protection for minori-
ties against discrimination, health disparities exist
among different populations in many countries.
In the United States, for example, minorities gen-
erally have shorter life spans, and they receive less,
and often inferior, medical treatment. Minorities
also disproportionately lack health insurance—an
important means of obtaining access to health
care in the United States. The rate of uninsured
African Americans is more than 50 percent higher
than that of whites. Although employers provide
most of the private insurance for workers and
their families in the United States, African-American
workers and their families are much less likely to
have insurance through their employers than
whites. A wide gap in income also exists, with
African Americans three times more likely than
whites to live in poverty.

In much of the world, women experience
discrimination and resulting poor health. The glo-
bal AIDS (acquired immunodeficiency syndrome)
epidemic highlights the interrelationship between
health and the lack of women’s rights. Women and
girls face human rights issues in a number of social
and economic spheres that increase their risk of
exposure to and inadequate care for HIV/AIDS
(human immunodeficiency virus/acquired immu-
nodeficiency syndrome), resulting in higher inci-
dence of illness and death from the disease. Accord-
ing to the WHO, these include lack of control by
women and girls over their own sexuality and
sexual relationships, resulting in coerced sex and
sex abuse; poor reproductive and sexual health;
inadequate or delayed access to health care and
support for women with AIDS (due to family
resources being devoted to caring for the man);
clinical management of the disease based on re-
search on men; cultural practices such as genital
mutilation; stronger AIDS-related stigma and dis-
crimination against women; obstacles to educa-
tional and employment opportunities for girls and
women; and other similar human rights violations.
Noting the intimate relationship between auton-
omy in decisions relating to sexuality and eco-
nomic independence, WHO concludes that unless
and until the scope of human rights is fully ex-
tended to economic security, women’s right to
safe sexuality and protection from illness and death
from AIDS will not be achieved.

For public health to ensure the health of all
members of society, both as a discipline and a field
of practice, it must address inequality in the provi-
sion of preventative care, in access to health care,
in treatment for the ill, and in all the other health
functions traditionally viewed as its mission. It also
must address the underlying societal conditions
and determinants of health, including discrimina-
tion in education, employment, access to income,
and other areas of society, and to promote policies
and interventions to create favorable societal con-
ditions that will ensure the equal treatment of all
people in all realms of society.

ROSE NATHAN

(SEE ALSO: Access to Health Services; African
Americans; American Indians and Alaska Natives;
Demography; Ethnicity and Health; Hispanic Cul-
tures; Inequalities in Health; Social Class; Social
Determinants)
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MOBILIZING FOR ACTION
THROUGH PLANNING AND
PARTNERSHIPS
To achieve optimal health, each community must
use its resources wisely, taking into account its
unique circumstances, and must form effective
partnerships for taking strategic action. The
National Association of County and City Health
Officials (NACCHO), in cooperation with the Public
Health Practice Program Office, Centers for Dis-
ease Control and Prevention (CDC), has devel-
oped new guidelines to assist communities in their
pursuit of health. This communitywide strategic
planning tool for improving health is called MAPP
(Mobilizing for Action through Planning and
Partnerships).

A work group comprised of local health offi-
cials, CDC representatives, community representa-
tives, and academicians developed MAPP between
1997 and 2000. The vision for implementing MAPP
is “communities achieving improved health and
quality of life by mobilizing partnerships and tak-
ing strategic action.”

The NACCHO work group built on the les-
sons learned from a previous planning tool, As-
sessment Protocol for Excellence in Public Health
(APEXPH). Released in 1991, APEXPH has guided
hundreds of local health departments through an
internal organization capacity assessment and col-
laborative community health assessment process.

Communities using MAPP go beyond the con-
cepts of APEXPH and other planning tools by
focusing on the local public health system—all the
entries that contribute to public health in a com-
munity. To quote the Institute of Medicine, “the

Figure 1
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public health depends on the interaction of many
factors; thus, the health of a community is a shared
responsibility of many entities, organizations, and
interests in the community, including health ser-
vice delivery organizations, public health agencies,
other public and private entities, and the people of
a community” (Institute of Medicine Committee
on Public Health, 1996).

The focus on the local health system also
provides a crucial link with the National Public
Health Performance Standards Program (NPHPSP)
being developed by CDC, NACCHO, and other
national public health organizations. The local-
level instrument of the NPHPSP is an integral
part of the MAPP assessment of the local public
health system.

Another key characteristic of MAPP is its use
of broad-based information to determine strate-
gies needed to achieve health in the community.
The MAPP process is based on proven strategic
planning concepts, but it includes four unique and
comprehensive assessments that collectively drive
the identification of strategic issues. The four MAPP
Assessments (see Figure 1) are:

• Community themes and strengths: identifies
themes that interests and engage the
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community, perceptions about quality of
life, and community assets.

• Forces of change: identifies forces that are
or will be affecting the community or the
local public health system.

• Local public health system: measures the
capacity of the local public health sys-
tem to conduct essential public health
services.

• Community health status: assesses data about
health status, quality of life, and risk
factors in the community.

The MAPP process creates an expectation for
an unprecedented union among the community
organizations, agencies, groups, and individuals
that, taken together, comprise the local public
health system. Broad ownership ensures that the
effort is sustainable, that actions build on collec-
tive wisdom, and that resources from throughout
the community contribute to health improvement.

PAUL J. WIESNER

LIZA C. CORSO

(SEE ALSO: Centers for Disease Control and Preven-
tion; Institute of Medicine; National Association of
County and City Health Officials; Public Health
Practice Program Office)
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MOLECULAR EPIDEMIOLOGY
The use of molecular techniques such as DNA
typing has transformed epidemiologic investiga-
tion by making it possible to trace precisely the

path taken by a specific strain of an infectious
pathogen, such as the gonococcus, as it passes
from one host to another. DNA/RNA typing is
also an essential part of genetic epidemiology; it
can help to identify cancer-prone family lineages,
for example. Molecular techniques are used in
cancer epidemiology to identify precancerous
changes in studies of environmentally and occupa-
tionally induced cancers. In short, molecular meth-
ods are a powerful tool in many aspects of observa-
tional and analytic epidemiology.

JOHN M. LAST

(SEE ALSO: Cancer; Contagion; Epidemiology)

MONITORING DRUG USE
Since 1975, the Monitoring the Future study has
provided annual data on trends in use of licit and
illicit drugs among America’s young people, and
the reasons for those trends. The study, funded by
a series of research grants from the National Insti-
tute on Drug Abuse, consists of annual surveys of
nationally representative samples of eighth and
tenth grade students (since 1991), and twelfth
grade students (since 1975); and mail-out surveys
of subsamples of previously participating twelfth
grade students (since 1976). In-school question-
naires are administered by professional interview-
ers to about 50,000 students in approximately 420
public and private schools per year. Approximately
12,500 mail-out surveys are completed each year,
following respondents through forty years of age.

PATRICK M. O’MALLEY

(SEE ALSO: Alcohol Use and Abuse; Lifestyle;
Marijuana; Smoking Behavior; Substance Abuse,
Definition of; Tobacco Control)

MONTAGU, LADY MARY
WORTLEY
The celebrated eighteenth-century poet Lady Mary
Wortley Montagu (1689–1762), merits a place in
public health history for her early advocacy of the
practice of smallpox inoculation, which was also
called variolation, or ingrafting. Lady Mary, who
herself survived smallpox in 1716, learned of the
practice in Constantinople, where her husband
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served as English ambassador from 1716 to 1718.
While in Constantinople, she met Dr. Emanuel
Timoni, who had published an account of inocula-
tion in the Western scientific press in 1716. With
Timoni’s encouragement, Charles Maitland, the
British surgeon brought by the Worthley family
to Constantinople, successfully inoculated the
Worthley’s son. In a letter to Mrs. Sarah Chiswell, a
London friend, Lady Mary described the ingraft-
ing procedure, which consisted of taking dried
secretions from smallpox blebs, or pustules, and
either blowing them into the nostrils or injecting
them into a vein or under the skin. This process
produced a mild case of smallpox, which con-
ferred lifelong immunity to natural smallpox. The
process was hazardous—it occasionally caused se-
rious disease or even death. Because smallpox was
so lethal and disfiguring, however, it was consid-
ered an acceptable risk.

A severe epidemic of smallpox in London in
1721 led Lady Mary to begin a campaign in favor
of inoculation that began with the inoculation of
her young daughter. Shortly thereafter, royal per-
mission was given to experimentally inoculate six
condemned prisoners at Newgate Prison, all of
whom survived and were pardoned. Lady Mary’s
strong connections with the royal family, and their
adoption of inoculation among themselves, led to
considerable public support for the practice,
through strong opinions both for and against in-
oculation were widely published in the newspa-
pers of the day.

Because it was occasionally fatal, many English
physicians opposed the procedure. However, in-
fluential figures such as James Jurin (secretary of
the Royal Society), John Arbuthnot, and Hans
Sloane were supporters. Some historians believe
that inoculation made a measurable impact on
eighteenth-century mortality in England, particu-
larly among the aristocracy, who were most likely
to employ the practice. In the nineteenth century,
inoculation was almost entirely supplanted by vac-
cination after William Jenner discovered in 1798
that immunity to smallpox could be established
more safely by using material from the lesions of
cows infected with cowpox or vaccinia.

NIGEL PANETH

ELLEN POLLAK

(SEE ALSO: Jenner, Edward; Smallpox)
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See Contraception

MORTALITY RATES

The English statistician, William Farr (1807–1883)
once remarked, “Death is a fact. All else is infer-
ence.” He meant that everyone dies, but though
useful deductions can be made about life and
death, the information is imperfect and there are
traps in interpretation for the unwary. Neverthe-
less, facts about deaths are a reliable and consis-
tent source of information about the health of
various populations. The information can be ar-
ranged in a hierarchy of reliability, ranging from
certainty (the fact of death), through near cer-
tainty (age and sex), to the place and circum-
stances of death. The exact cause of death is
probably the least reliable piece of information for
most deaths. Even among persons dying in a hos-
pital after being diagnosed with a specific disease,
autopsies sometimes shows the ante-mortem diag-
nosis to be wrong. When people die at home after
being attended by a family doctor, the cause of
death stated on the death certificate is correct only
an estimated 50 to 60 percent of the time. The
accuracy of death certifications is highest when
death is due to a violent cause such as a traffic
crash or gunshot wound, and lowest when death is
sudden and there is no autopsy. The certified
cause of death is often whatever happens to be
most fashionable—heart attack or stroke being
most in vogue in the late twentieth and early
twenty-first centuries.

The aggregated data in death certificates are
used to calculate mortality rates that can be ma-
nipulated in various ways to show general and
specific health indicators and trends, and to make
predictions about the likely future course of events.
The commonly used varieties of mortality rates
are: crude; age-standardized; cause-specific; infant
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and perinatal; maternal; and the standardized mor-
tality ratio. Every kind of mortality rate has its uses
and it’s limitations.

Crude Mortality Rates. These rates reflect the
number of deaths in a defined population during a
specified period—usually a year—divided by the
midyear population. Because of variations in age
composition and other factors, crude rates are
seldom useful for comparisons.

Age-Standardized Mortality Rates. Irregulari-
ties in crude rates can be reduced by making
adjustments. The simplest and best way to do this
is usually to calculate what the rate would be if the
population concerned had the age composition of
a standard population—one in which the composi-
tion is precisely known, such as that of a cen-
sus year.

Cause-Specific Mortality Rates. The greatest
value of mortality rates for studies of common
conditions like cancer and coronary heart disease
is in comparisons of cause-specific mortality rates
in different populations (different regions, occu-
pations, time periods). Such comparisons have
illuminated understanding of many causal and
associated factors and have prompted much de-
tailed study of these diseases.

Infant and Perinatal Mortality Rates. The
indicator of health most commonly used for com-
paring nations and trends over time is the infant
mortality rate. This is the number of deaths in one
year of infants under one year of age, divided by
the number of liveborn infants. It is strongly corre-
lated with social and economic conditions. The
perinatal mortality rate is a more sensitive indica-
tor of the standards of care for women before,
during, and immediately after childbirth. The
perinatal mortality rate is the number of fetal
deaths between twenty-eight weeks gestation and
one-week post-partum divided by the number of
live births in a year multiplied by one thousand. It
is considered to be a good indicator of the quality
of care received by pregnant women.

Maternal Mortality Rates. This is a measure
of the risk of dying from puerperal causes—causes
associated with pregnancy, childbirth and the
postpartum period. The World Health Organiza-
tion defines this as any time up to forty-two days
after termination of pregnancy, irrespective of the
duration of pregnancy or its outcome in a live

birth, stillbirth, miscarriage, or abortion. Maternal
mortality rates are very low in the industrial na-
tions, reflecting high standards of care during
pregnancy and childbirth. In countries where
women have no other recourse than induced abor-
tion to control their fertility, almost a million
women die annually of puerperal causes—a terri-
ble loss of life that could be prevented by easier
access to family planning. Cultural, political, and
religious opposition inhibits these societies from
addressing this appalling problem.

Standardized Mortality Ratio (SMR). This is
the ratio of the number of deaths observed in a
specified population to the number that would be
expected if that population had the same mortality
rate as a standard population. The standard popu-
lation is arbitrarily chosen; it may be a recent
census year or an artificial, computer-generated
one. The SMR is a very useful statistic, often used
to compare outcomes in two or more groups
under study.

Throughout the twentieth century, death rates
fell steadily everywhere in the industrial nations,
reflecting improved living conditions, greater lon-
gevity, and improved control over causes of pre-
mature death. A sad exception was the experience
of the nations of Eastern Europe and the former
Soviet Union after the collapse of communism. In
these nations, social chaos and the decay of what
was once a relatively efficient pubic-health system
led to lethal epidemics of diphtheria and other
communicable diseases that were previously con-
trolled by immunization programs. This experi-
ence demonstrated the necessity of maintaining
effective and efficient public health services.

JOHN M. LAST

(SEE ALSO: Infant Mortality Rate; Maternal and
Child Health; Perinatology; Rates; Rates: Adjusted;
Rates: Age-Adjusted; Standardization [of Rates];
Vital Statistics)

MULTI-DRUG RESISTANCE

The proliferation of drug-resistant strains of many
pathogenic organisms is an increasing public health
problem. Many pathogenic organisms develop an-
tibodies, enzymes, or other metabolic means of
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adaptation to drugs such as antibiotics that ini-
tially are efficacious. For example, staphylococci,
gonococci, and pneumococci have all evolved an
enzyme that denatures penicillin, rendering it use-
less. The bacillus of tuberculosis has evolved strains
resistant to all the first-generation drugs devel-
oped to combat it. The malaria parasite has evolved
strains that resist antimalarial drugs. Insecticides
such as DDT that were initially 100 percent ef-
fective in destroying insect vectors such as the
anopheline mosquito are similarly rendered ineffi-
cacious. This has happened because of widespread,
often indiscriminate use of these drugs (and insec-
ticides). Not all the exposed pathogens are killed,
and those that survive selectively breed to produce
resistant strains.

JOHN M. LAST

(SEE ALSO: Antibiotics; Drug Resistance; Pathogenic
Organisms)

MULTIFACTORIAL DISEASES

The simplest way to consider the cause of a disease
is to think of it as occurring when a person is
exposed to a pathogenic agent. In the nineteenth
century, most people got typhoid, cholera, small-
pox, or plague when they were exposed to the
agents that caused these diseases. Whether or not
a particular person actually got these diseases was,
of course, affected by the pathogenicity of the
agent and the susceptibility of the person to that
agent. This disease paradigm led to the well-known
epidemiologic triad of host, agent, and environ-
ment. But the emphasis in those days clearly was
on pathogenic agents of overwhelming patho-
genicity and virulence. In 1965, a famous microbi-
ologist, Rene Dubos, pointed out that this way of
thinking about disease agents was not as useful in
modern times as it once was. He said that the
microbial diseases most common today arise from
the activities of microorganisms that are ubiqui-
tous in the environment. These microorganisms
are much less virulent, they often persist in the
body without causing obvious harm, and they
cause disease only when the infected person be-
comes vulnerable to them. This concept caused a
shift in emphasis from the virulence and patho-
genicity of disease agents to those factors that
strengthen or weaken people’s resistance to them.

This way of thinking about microbial diseases is
just as relevant when people think about diseases
caused by physiochemical and behavioral factors.

Consider cigarette smoking. There is no ques-
tion that cigarette smoking enormously increases
the risk of many diseases, including coronary heart
disease. But is smoking the cause of these diseases?
Many people who smoke cigarettes do not develop
heart disease. Why are some people vulnerable to
the disease agent (cigarette smoking) while other
people are not? There clearly are other agents
involved in the cause of this disease, and those
studying this, or any other disease must consider a
variety of disease agents that are involved in the
causal chain. Since not one of them is the single
and inevitable cause of the disease, they are re-
ferred to as “risk factors” for the disease; and
diseases such as coronary heart disease are re-
ferred to as “multifactorial diseases.” Most dis-
eases of concern today are multifactorial diseases.

The problem faced with multifactorial dis-
eases in public health is how to think about inter-
ventions to prevent them. How do those con-
cerned with the prevention of coronary heart
disease, for example, develop a strategy to prevent
it? A focus on cigarette smoking only ignores other
risk factors such as hypertension, high serum cho-
lesterol, obesity, and physical inactivity. An ex-
panded prevention program on these other risk
factors, however, still does not solve the problem.
If a multifactorial prevention program was devel-
oped that simultaneously focused on all the risk
factors for coronary heart disease, and if everyone
currently involved successfully lowered their risk,
new high-risk people would continue to enter the
population to take their place. This is because
there is another, more fundamental layer of risk
factors. For example, people in lower socioeco-
nomic levels of society are at a higher risk for
cigarette smoking, hypertension, elevated serum
cholesterol, and obesity than those who are better
off financially. Thus, even as one reduced the risk
of people already at high risk, new people will
continue to enter the at-risk population.

When dealing with the prevention of
multifactorial diseases, there are many risk factors
operating at many different levels. Some exist at
the societal level, others at the community or
neighborhood level, others at the level of individ-
ual behavior, and others at the biological level.
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Prevention programs for multifactorial diseases
must be designed to deal with as many of these
levels as possible. This requires many disciplines
working together. The success that has been
achieved in reducing cigarette smoking in the
United States has come about because of laws
restricting smoking in designated areas, increases
in taxes on cigarettes, limitations on advertising,
increased understanding of the biology of addic-
tion, and the development of effective methods
for helping people stop smoking. Not one of these
approaches could be successful on its own. Even
with this impressive achievement, however, young
people continue to take up cigarette smoking at
high rates. Clearly, multifactorial intervention ap-
proaches are necessary to deal with multifactorial
diseases, and a continued effort is needed to ex-
pand the reach of current prevention programs.
These prevention programs will become even more
important as the population continues to age and
as medical care delivery systems become increas-
ingly overburdened.

S. LEONARD SYME

(SEE ALSO: Causality, Causes, and Causal Inference;
Environmental Determinants of Health; Health
Promotion and Education; Prevention; Risk Assess-
ment, Risk Management; Social Determinants;
Tobacco Control)
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MULTIPLE CHEMICAL
SENSITIVITIES

Multiple chemical sensitivities (MCS), alternatively
referred to as idiopathic environmental intolerances
(IEI), is a term used to distinguish persons with
medically unexplained symptoms—such as fatigue,
concentration problems, headaches, and respira-
tory symptoms—when those symptoms are attrib-
uted to and/or triggered by environmental expo-
sures. There is no other diagnostic label that
concisely describes individuals who report such

symptoms. The term sometimes encompasses in-
dividuals with pathologic (medically explained)
conditions who attribute their diseases to chemical
exposures, although mainstream academic opin-
ion does not support this point of view.

The most widely cited definition for MCS
(Cullen, 1987) includes the following four criteria:
(1) the condition is acquired following a docu-
mented environmental exposure; (2) symptoms
involve more than one organ system, and predict-
ably recur and abate in response to environmental
stimuli; (3) symptoms are elicited by chemical
exposures that are demonstrable, but very low;
and (4) the manifestations of MCS are subjective
and without clinical evidence of explanatory organ
system dysfunction. A common modification of
these criteria does not require that the condition
be acquired at a specific instance or from a specific
putative exposure, allowing it to develop more
gradually.

The classification and natural history of MCS
is based to a large extent on the presence or
absence of a diagnosable psychiatric condition
such as affective disorders and anxiety disorders.
Much higher rates (50–70%) of such diagnoses are
present in those who meet MCS criteria than in
controls, although not necessarily higher than in
those with other medically unexplained-symptom
syndromes, such as chronic fatigue syndrome (CFS).
Lower rates of psychiatric conditions appear to be
seen in those patients who report a clear defining
episode at the onset.

The exact relationship between environmen-
tal exposures and symptoms of MCS has not been
defined and has been difficult to study. During
attempts at clinical trials, the specific odor of the
inciting agent has interfered with the usual experi-
mental design, in which the subject should be
unaware of the exposure. A clinical follow-up study
suggested that exposure reduction through avoid-
ance improved well-being, although paradoxically
did not reduce levels of symptoms. To date, no
studies have shown MCS to be progressive in terms
of physical dysfunction or medical complications.

The extent of MCS in the general population
is unknown, as no population-based studies using
the MCS clinical definition have been published.
However, significant amounts of various MCS cor-
relates, such as self-reported sensitivity to chemi-
cals (15%) and self-reported receipt of a physician
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diagnosis of MCS (6%) have been reported in a
rigorous population-based study from California,
suggesting the problem is of appreciable magni-
tude. The presence of MCS symptoms in those
diagnosed or labeled with CFS, fibromyalgia, and
Gulf War syndrome is well established. No con-
trolled epidemiologic studies have addressed the
issue of etiologic exposures, although pesticide
exposures, solvent exposures, and construction-
related exposures are cited in some surveys and
case discussions.

Etiologic theories embrace four major catego-
ries: pathologic and toxicologic; psychophysiologic;
psychiatric; and belief systems. The majority of
scientific support currently is for mechanisms pri-
marily focused in the control nervous systems,
such as conditioned responses to odors or varia-
tions of panic disorders.

How best to prevent MCS is unclear, as it
depends upon knowing the mechanisms by which
MCS originates and is exacerbated. If exposures
act primarily through psychiatric, psychophysio-
logic, or perceptual mechanisms, then control of
exposure may not be an appropriate paradigm for
prevention. On the other hand, if certain expo-
sures clearly lead to an excess risk for such symp-
toms, then prevention of exposure would be
beneficial.

HOWARD M. KIPEN

NANCY FIEDLER

(SEE ALSO: Environmental Determinants of Health;
Gulf War Syndrome; Risk Assessment, Risk
Evaluation.)
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MULTIPLE RISK FACTOR
INTERVENTION TRIALS
A risk factor is part of the chain of causation
leading to a disease and is a strong and indepen-
dent predictor of excess risk. The idea of a con-
trolled experiment to intervene with people at
high risk of heart attack due to multiple elevated
risk factors arose in the late 1960s.

Major risk factors for coronary heart disease
(CHD), high blood pressure, high blood choles-
terol level, and cigarette smoking had already been
established by careful observational studies. The
great public health question of the day was whether
dietary modification to lower blood cholesterol
levels could prevent heart attacks. Medical leaders
concluded that it would not be feasible to carry out
a definitive trial on this question due to the cost—
and because dietary intervention would inadvert-
ently influence other lifestyle risk factors. The
search began, therefore, for a feasible alternative
strategy of prevention.

In theory, controlled interventions in people
without manifest CHD, but who have more than
one major risk factor would: (1) test the hypothesis
of whether prevention of CHD, with a reduction in
total mortality is at all possible; and (2) provide the
best likelihood of demonstrating quickly and effi-
ciently the possibility of a major reduction in the
incidence of heart attacks.

The theory and practical aspects of the mul-
tiple risk factor intervention trials (MRFIT) were
first developed by prevention strategists in the
United States, Richard Remington, Jeremiah
Stamler, and Henry Taylor, who submitted to the
National Institutes of Health in 1969 the first
MRFIT proposal, nicknamed “JUMBO” because
of its complexity. Reviewers were unable to arrive
at consensus on its support, but because of the
urgent need to answer its fundamental questions
the MRFIT idea was widely adopted.

The World Health Organization organized
one model of a MRFIT in which workers at indus-
trial sites in Belgium and Britain were randomly
assigned to comparative health promotion pro-
grams. In the United States, the National Heart,
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Lung, and Blood Institute designed and organized
a MRFIT which randomly assigned 12,866 men,
thrity-five to fifty-seven years of age, with multiple
elevated risk factors to special intervention pro-
grams (SI) or to “usual care” (UC). Similar pro-
grams were also pursued in Norway and other
countries.

These ambitious MRFIT projects were carried
out during the 1970s, coincident with a period of
mass sociocultural change in health awareness and
behavior, which, in turn, was accompanied by a
precipitous fall in heart attack and stroke death
rates in the industrial nations of the West. With
the notable exception of the successful Oslo study,
where, at the outset, cholesterol and smoking
levels were extremely high and health awareness
lower than elsewhere, the MRFIT studies were
unable to demonstrate significantly reduced mul-
tiple risk factor levels or heart attack rates, over
and above favorable changes occurring in their
control groups. Thus, most of the scientific com-
munity regarded the MRFIT experiments as a
failure. The investigators concluded, however, that
the risk factor trends and heart attack rates were
moving in a favorable direction—though within
study designs too weak to reach significance. Long-
term follow-up of the U.S. MRFIT and the Belgian
MRFIT detected lower heart attack rates among
the treated groups. Moreover, ongoing observa-
tional studies of U.S. MRFIT subjects greatly in-
creased the understanding of relationships among
lifestyle interventions, risk factors, and mortality.

The concept of reducing multiple risk factors
to prevent heart attack and stroke remains intact
because of the overwhelming observational evi-
dence of the causal role of such risk factors. There
is continued development of effective preventive
practices and public health strategies for reducing
risk levels, along with ongoing surveillance of popu-
lation heart attack rates. Favorable national trends
in health behaviors and multiple risk factor levels
were accompanied by a steady and brisk decline in
coronary death rates from the 1960s until the mid-
1990s, when the rate of fall diminished. This was
associated with a slowing of the reduction in risk
factor levels, and with a failure of health promo-
tion to reach underserved populations among the
poor, the elderly, young people, and women. Pre-
ventive strategies are now directed not only at the
highest multifactor risk segments of industrial so-
cieties but to whole countries at excess risk, and to

the prevention of elevated multiple risk factors
in the first place—what is termed “primordial
prevention.”

HENRY BLACKBURN

(SEE ALSO: Cardiovascular Diseases; Chronic Ill-
ness; Framingham Study; Multifactorial Diseases;
Noncommunicable Disease Control; Observational
Studies; Risk Assessment, Risk Management)
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MULTIPLE SCLEROSIS

Multiple sclerosis (MS) is a disorder that affects
primarily the myelinated white matter of the cen-
tral nervous system (CNS), the brain, optic nerves,
and spinal cord. There is no known cause. Myelin
is the fatty sheath that insulates nerve fibers (ax-
ons). Partial or complete loss of myelin due to MS
impairs nerve conduction through affected axons,
producing symptoms and functional impairment
referable to them. Thus, MS may produce mild to
severe weakness, lack of coordination, disordered
sensations, partial loss of vision, impaired control
of bladder and bowel function, impaired cogni-
tion, or any combination of these effects.

Early in the course of the disorder, symptoms
are often brief and transient—impaired function
caused by a particular episode, or relapse, tends to
improve, in what is called a “remission.” Remis-
sions may be partial or total. However, over the
course of years, incomplete recovery from relapses
may occur, leading to the accumulation of im-
paired function and producing some degree of
disability in about 70 percent of affected individu-
als. Among those who become disabled, some do
not experience improvement from the beginning.
However, it is important to realize that, although it
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is a common cause of disability among young to
middle-aged individuals, MS is very unpredictable
in a particular person; it does not necessarily
disable and it does not necessarily shorten life
span appreciably.

The average age of occurrence of the first
symptom(s) is thirty-three, but MS may show itself
as early as childhood or as late as age sixty or
beyond. It affects almost twice as many women
as men, and primarily in men and women of
predominantly or mixed Caucasian parentage.
Approximately 350,000 people in the United States
have MS, and it is estimated to affect about 3
million people worldwide. However, MS is rare
among South and East Asians, and among blacks
in Africa. These differences suggest that suscepti-
bility to develop MS may be genetically deter-
mined. However, among identical twins where
one has MS, no more than 50 percent of the
unaffected twins will go on to develop MS. This
lends support to the concept that an environmen-
tal trigger, perhaps a viral infection, acts in concert
with the genetic setting to produce MS. Siblings
and children of those with MS have a somewhat
greater chance of developing MS, but no specific
genetic pattern has been identified. It is likely
that multiple genes are involved in conferring
susceptibility.

The frequency of MS has been studied closely
since the 1930s. However, despite improved diag-
nostic methods (and improved treatment), the
incidence (number of new cases per year in the
population) does not appear to have increased.

Even after many years of intensive research,
the cause of MS remains elusive, and it is a chal-
lenging subject for research. The most widely ac-
cepted hypothesis at this time is that an infection
triggers an autoimmune response in genetically
susceptible individuals. Autoimmunity implies that
the body’s immune-defense system erroneously
and inappropriately attacks normal tissues, in this
case the myelin and/or the cell that synthesizes
and supports myelin, the oligodendrocyte.

Diagnosing MS is often very challenging. To
do so involves documenting the occurrence of two
or more episodes of impaired function, occurring
at different times, that are referable to CNS white
matter, while excluding all other possible causes of

the problems. The fact that MS affects primarily
the CNS white matter makes it possible to visual-
ize very accurately areas of inflammation and
demyelination via magnetic resonance imaging
(MRI). MRI is an invaluable aid to diagnosis, al-
though the MRI picture alone is not sufficient to
be certain of the diagnosis. MRI is also used to
identify new relapses, and to quantify the number
and size of past episodes. Similarly, the cerebrospi-
nal fluid typically shows alterations that may sup-
port a diagnosis, but a diagnosis cannot be made
without appropriate clinical history and neurologi-
cal examination.

Even though its cause is still mysterious, treat-
ments have been developed that have reduced the
number of relapses by more than 30 percent.
These agents include recombinant interferon beta
(IFNß; particular brand names include Avonex,
Betaseron, and Rebif) and glatiramer acetate
(Copaxone), each of which is widely used. Labora-
tory and clinical studies of many other possible
treatments are underway, which is a very hopeful
indicator of more effective therapies to come in
the future. In addition to these disease-modifying
agents, treatment often includes the use of medi-
cations intended for purely symptomatic relief, as
well as physical therapy and occupational therapy.
The challenges posed by an uncertain clinical
course, and by chronic disability among some
individuals, makes psychological support a key
part of management.

The National Multiple Sclerosis Society
(http://nmss.org/), similar organizations in other
countries, and the International Federation of
Multiple Sclerosis Societies (http://www.who.int/
ina-ngo/ngo/ngo076.htm) are excellent sources
of further information about the disorder, ongo-
ing research, and treatment.

DONALD H. SILBERBERG

(SEE ALSO: Environmental Determinants of Health;
Genes; Genetic Disorders; Genetics and Health)
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Figure 1

Reported Mumps Cases–United States, 1968–1999
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MUMPS

Mumps is an acute infectious disease caused by a
paramyxovirus. Humans are the only known natu-
ral host. Mumps disease is usually mild, character-
ized by fever and swelling of one or both parotid
salivary glands. The parotiditis usually develops an
average of sixteen to eighteen days after direct
contact, through the nose or mouth, with the saliva
of an infected individual. In approximately 20 to
40 percent of cases, however, mumps disease oc-
curs asymptomatically or with an uncharacteristic
presentation.

Even though mumps is regarded as a fairly
benign disease in the twenty-first century, in the
prevaccine era mumps caused much morbidity
and mortality in the United States. In 1967, mumps
accounted for over one-third of encephalitis cases
and one death occurred out of approximately
20,000 mumps cases. Mumps infection during
pregnancy is not associated with birth defects, but

infection during the first trimester is associated
with a greater occurrence of fetal death. Other
conditions caused by mumps include meningitis,
orchitis, mastitis, pancreatitis, neuritis, arthritis,
nephritis, thryroiditis, pericarditis, and deafness.

Mumps parotiditis occurs equally among males
and females. Severe mumps disease, however, such
as encephalitis, has been observed to occur more
frequently among boys than girls. Other gender-
specific manifestations are also influenced by age.
After puberty, orchitis commonly occurs among
males, though sterility rarely results. Among post-
pubescent females, mastitis is a common
manifestation.

Mumps infection can be confirmed by isola-
tion of the virus from throat swabs, urine, or spinal
fluid. Blood tests to detect antibodies to mumps
virus can be used to differentiate between a cur-
rent mumps infection and a previous infection.
Skin testing is not reliable.

In countries without mumps vaccination, epi-
demics occur every two to five years, affecting
most frequently those ages five to nine. Mumps
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disease exhibits seasonally with more cases occur-
ring during the winter and spring. Historically,
mumps outbreaks occur in situations where indi-
viduals are grouped together, such as military
camps, prisons, boarding schools, and aboard ships.
In community outbreaks, school-aged children are
often infected first and then infect family mem-
bers at home.

The mumps virus was first identified in 1934.
By 1948 a killed virus vaccine was licensed, but it
was later discontinued because it did not produce
long-lasting immunity. The current mumps vac-
cine in the United States is a live, attenuated
vaccine (the Jeryl-Lynn strain) licensed in Decem-
ber 1967. Since introduction of the Jeryl-Lynn
mumps vaccine, the reported number of mumps
cases in the United States has decreased dramati-
cally, from over 150,000 in 1968 to 387 cases in
1999 (see Figure 1).

The availability of this vaccine, the use of the
combination measles, mumps, and rubella (MMR)
vaccine beginning in 1986, and the two-dose rec-
ommendation in 1989 of MMR has immunized
many children who would have otherwise have
developed mumps disease.

LAURIE KAMIMOTO

(SEE ALSO: Communicable Disease Control;
Immunizations)
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MUNICIPAL SOLID WASTE

The estimates of North American garbage produc-
tion are staggering: The average American dis-
poses of over 3.5 kilograms of trash each day, up

more than 50 percent since 1970. The health
implications of solid waste include the pollutant
burden contributed by various forms of waste
management (including incineration, composting,
etc.). The “green” approach emphasizes the three
Rs: reduction, reuse, and recycling. Alternatives
such as incineration and landfills are viewed as
unhealthful. However, removal of hazardous ma-
terials such as mercury-containing batteries by
source separation has had substantial success in
reducing toxic emissions from incinerators.

There are many ways to collect garbage, and
many ways to process it. Landfills and ocean dump-
ing have long been the mainstay of solid waste
management, but these are being phased out.
Limitation of disposal options has resulted in long-
distance transportation of garbage from urban
areas to locales where it can still be disposed of.

THE WASTE STREAM

Solid waste comes from various sources. The fol-
lowing are estimated percentages for New York
City. Municipal solid waste (residential, institu-
tional, commercial, and industrial): 55 to 60 per-
cent by weight; construction and demolition waste:
15 to 20 percent (hazardous materials such as
asbestos should be separated); sewage sludge: 1 to
2 percent; medical waste (including potentially
infectious material): 1 to 2 percent; and harbor
debris: less than 1 percent. Dredge spoil can make
up to 15 to 20 percent of the waste in a coastal city
with a harbor. Other forms of waste that can vary
by location include agricultural waste, mining waste,
and hazardous waste.

Waste streams differ in the following attrib-
utes: (1) physical (e.g., compactibility, density); (2)
combustion (temperature, residual ash percent-
age, heat content in BTUs); (3) chemical composi-
tion percentage of nitrogen, carbon, oxygen, chlo-
rine; and concentrations of toxic polyaromatic
hydrocarbons (PAHs) and metals; (4) potential for
recycling various components; and (5) ease of
separation.

A comprehensive waste management program
must combine a variety of social, transportation,
and treatment technologies. Social issues involve
the acceptability of particular programs such as
mandatory recycling. Components, in order of
desirability, include prevention of wastes at the
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source; reuse, recycling, or composting; energy
recovery; and putting in a landfill only those mate-
rials not amenable to other strategies. The plan
should consider impacts on air quality, water qual-
ity, traffic, noise, odor, socioeconomic effects, and
community acceptance.

Developing and evaluating a comprehensive
waste management system requires confidence
that existing health standards are adequately pro-
tective, that all components are maintained and
operated according to specifications, and that moni-
toring and enforcement will work.

WASTE TREATMENT

There are more than thirty technological ap-
proaches to managing solid waste. One of the
most common is incineration, which requires a
burner and often a supplemental source of fuel.
The temperature and the residence time of the
waste in the burner determine the efficiency with
which organic matter is converted to carbon.
Noncombustible material, particularly metals, ac-
cumulate in the ash and must be removed—either
to landfills or for incorporation into concrete and
other construction products. As organic matter
cools in the stack, unwanted products such as
dioxins may also form.

Composting allows organic material to un-
dergo biodegradation and photodegradation, re-
sulting in simple organic molecules that can actu-
ally be beneficial to the environment.

Recycling and reuse are likely to be effective
for those materials that find a ready market. In
both the public and private sector, procurement
practices can be controlled by fiat or by incentives
to minimize waste. Consumer education programs
play a large role in reducing waste, particularly in
conjunction with community recycling programs.
Incentives for source reduction should encourage
replacement of disposables with reusable supplies
and equipment.

HEALTH RISKS

Health risks involve contamination of soil and
water by leachate from landfills and by emissions

of toxic materials from incinerators. The latter
include particulates; sulfur dioxide and oxides of
nitrogen; hydrogen chloride and hydrogen fluo-
ride; carbon monoxide; chlorinated products, in-
cluding dioxins and furans; metal residues in ash;
and volatile organic compounds, including acrolein
and phosgene.

POLLUTION CONTROL DEVICES

Standards governing emissions can be health based,
but they are often based on technological
considerations including the best available control
technology (BACT) and the lowest achievable emis-
sion rate (LAER). Filters (e.g., baghouses), electro-
static precipitators, scrubbers, and other devices
are used to remove metals and volatile material
from the stack prior to emission into the environ-
ment. Unfortunately, there are very few published
data on emissions from which the efficiency of
pollution control devices can be documented.

IMPLICATIONS FOR SITING

Regardless of the choice of technology, siting of a
facility should take into account certain considera-
tions. Sites should minimize proximity to residen-
tial areas, unrelated workplaces, and exposure to
sensitive terrestrial and aquatic ecosystems, and
they should be of adequate size to minimize expo-
sure to surrounding communities. An adequate
distance should be kept from high-rise buildings to
reduce the impact on elevated receptor popula-
tions, and stack height is also an important ele-
ment (higher stacks allowing material to dispose
further, thereby achieving dilution). Nearby com-
munities should be involved in the earliest stages
of planning, including a clear presentation of the
cost/benefit and risk/benefit considerations. An
assurance of adequate maintenance and safe op-
eration can be backed up by posting a bond with
the community, allowing it to monitor a facility
and even shut it down under certain circumstances.

MICHAEL GOCHFELD

(SEE ALSO: Community Health; Hazardous Waste;
Landfills, Sanitary; Mercury; Not In My Backyard
[NIMBY]; Pollution)
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MUSCULOSKELETAL
DISORDERS
Musculoskeletal disorders are among the most
common of human afflictions. They affect all age
groups and frequently cause disability, impair-
ments, and handicaps. They consist of a variety of
different diseases that cause pain or discomfort in
the bones, joints, muscles, or surrounding struc-
tures, and they can be acute or chronic, focal, or
diffuse. Approximately 33 percent of U.S. adults
are affected by musculoskeletal signs or symp-
toms, including limitation of motion or pain in a
joint or extremity. In one study of Detroit resi-
dents who kept track of daily health symptoms in a
diary, musculoskeletal symptoms constituted the
most frequent category of health symptoms. The
prevalence of musculoskeletal disorders generally
increases with age, with the majority of persons
aged seventy-five and over having some form of
musculoskeletal disorder, especially arthritis.

Not only are musculoskeletal disorders highly
prevalent, but, because of their association with
aging, they are likely to become more prevalent as
the population ages throughout the world. All
racial groups are affected. While many of these
disorders are not devastatingly disabling to af-
fected individuals, their prevalence is so great that
more mobility and other limitations are account-
able to these disorders than to any other type.
While much of the substantial cost of these disor-
ders is due to the medical care and medications
and other treatments required by patients, the
preponderance of costs is due to work loss, which
is a frequent consequence of these disorders.

Contained within the broad category of
musculoskeletal disorders are a number of spe-
cific diseases and causes of pain, several of which
affect a large percentage of the population.
Musculoskeletal disorders range from back pain to
rheumatoid arthritis and gout, and include differ-
ent types of arthritis, tendinitis, and musculoskeletal
pain. The most common musculoskeletal disor-
ders are listed in Table 1, along with their point
prevalence among adults in Western populations.
The most prevalent disorders are low back pain,
osteoarthritis, and so-called soft tissue rheuma-
tism. Even though they afflict millions of per-
sons around the world, several of the common
musculoskeletal disorders fall into the category of
moderately prevalent, including gout, a form of
episodic arthritis; fibromyalgia, a disorder of dif-
fuse muscular pain and a subtype of soft tissue
rheumatism; and rheumatoid arthritis, an inflam-
matory systemic disorder that causes widespread
joint pain.

LOW BACK PAIN

Low back pain, one of the most frequent of
musculoskeletal disorders, affects up to 80 percent
of people sometime in their lives, and in any given
month 20 to 30 percent of adults have an episode.
Generally, the pain is in the lower back on one or
both sides, occasionally extending into the but-
tocks or thighs. In most persons the cause of back
pain is unknown. It may arise from any number of
pain-sensitive structures in the lumbar spinal col-
umn, including joints, ligaments, muscles, and soft
tissues.

Generally, back pain is episodic, with half of
the episodes remitting within a week and 90 per-
cent going away within a month. Back pain of long
duration, which occurs in only a small minority of
patients, accounts for most of the societal cost of
low back pain and much of the work loss and
disability. Persons at high risk of low back pain
include those between age twenty and forty, and
those whose jobs involve physical labor—espe-
cially lifting, pushing, or pulling heavy objects, or
twisting during lifting. Truck drivers are the occu-
pational group who experience the most back
pain. Another risk factor for low back pain is
cigarette smoking, and poor physical fitness may
also contribute to its occurrence. The high rate of
back pain in particular occupations has suggested
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Table 1

The Most Common Musculoskeletal Disorders in 
Adults Aged 45 Years And Older: Point Prevalence in
Adult Populations in Western Europe and the U.S.

Extremely common (prevalence > 5%)
Low back pain
Osteoarthritis
Tendinitis or bursitis

Common (prevalence 0.5-5%)
Gout
Fibromyalgia
Rheumatoid arthritis

SOURCE: Felson, D. T. "Epidemiology of the Rheumatic 
Diseases." Arthritis & Allied Conditions, W. Koopman, ed. 
New York: Lippincott, Williams and Collens, 2000.

that altering work tasks may be a successful way to
prevent episodes of back pain. Indeed, industry
training programs have achieved success in lessen-
ing the rate of low back pain in some occupations.

OSTEOARTHRITIS

Osteoarthritis is the most common form of arthri-
tis and, depending on how it is defined, affects 10
to 20 percent of all adults and a much larger
percentage of the elderly.

SOFT TISSUE RHEUMATISM

Among the most common of musculoskeletal dis-
orders are those which cause pain in muscular or
tendinous areas of the extremities but not in joints.
These are collectively termed “soft tissue disor-
ders” and include a variety of localized forms of
tendinitis and bursitis, as well as other more gener-
alized pain disorders. These disorders are com-
mon causes of pain in the shoulder, elbow, hip,
neck, and foot.

Muscles are attached to the bones they move
by string-like structures called tendons. While soft
tissue pain can often be localized to particular
muscles and their attached tendons, the cause of
this pain is poorly understood. For tendinitis, the
cause may be related to muscle and tendon over-
use. For shoulder and neck pain, overuse may be
coupled with an acute or chronic injury. These
disorders are often self-limited and respond to
anti-inflammatory medications, but they often re-
cur. Seven percent of the U.S. population has had
an episode of shoulder pain lasting at least a
month. Ten percent of the population reports
neck pain of this duration. The prevalence of most
of these disorders increases with age, and they are
more prevalent in women than men.

Fibromyalgia is a generalized chronic disorder
of diffuse muscular pain that constitutes a subtype
of soft tissue rheumatism. Fibromyalgia affects up
to 2 percent of women of all ages (it is much less
prevalent in men) and is associated with a sleep
disorder; with diffuse aching in the neck, back and
extremities; and with fatigue and depressive symp-
toms (either as a trigger of the disorder or as a
consequence of it). Treatment includes analgesic
and sleep medications.

DAVID T. FELSON

(SEE ALSO: Osteoarthritis; Rheumatoid Arthritis)
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MYOCARDIAL INFARCTION

See Coronary Artery Disease
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NARCOTICS

See Addiction and Habituation

NATIONAL ACADEMY OF
SCIENCES

The National Academy of Sciences (NAS) is a
private, nonprofit, self-perpetuating society of dis-
tinguished scholars engaged in scientific and engi-
neering research, dedicated to the furtherance of
science and technology and to their use for the
general welfare. Upon the authority of the charter
granted to it by the Congress in 1863, the NAS has
a mandate that requires it to advise the federal
government on scientific and technical matters.

It carries out its work largely through
committees of pro bono experts who employ an
evidence-based, deliberative process to produce
scientifically valid, nonpartisan reports. Studies
originate in several ways: by Congress mandating
that a federal executive branch agency contract
with the NAS; by direct request of executive branch
agencies, private foundations, or other private
organizations; or as self-initiated projects when the
academy determines that an important or highly
sensitive issue might not be the subject of a request
from an outside organization. Last, in addition to
committee studies, NAS plays a unique convening
role by sponsoring workshops, roundtables, sym-
posiums, forums, and other activities that enable
parties on all sides of an issue to come together

and discuss problems and solutions in a neutral,
unbiased setting. Dr. Bruce Alberts is the current
president of the National Academy of Sciences.

Members and foreign associates of the acad-
emy are elected in recognition of their distin-
guished and continuing achievements in original
research; election to the academy is considered
one of the highest honors that can be accorded a
scientist or engineer. The academy membership is
comprised of approximately 1,900 members and
300 foreign associates, of whom more than 170
have won Nobel Prizes.

The academy is governed by a council com-
prised of twelve members. The Council is respon-
sible to the membership for the activities under-
taken by the organization and for the corporate
management the National Academy of Sciences, a
corporation created by an act of Congress that also
includes the National Academy of Engineering
(NAE), the Institute of Medicine (IOM), and the
National Research Council (NRC). It has dele-
gated the governance of the National Research
Council to the NRC Governing Board, which in-
cludes members of the Councils of the NAS,
NAE, and IOM.

The full text of National Academy of Sciences
publications is available online at the National
Academy Press web site, www.nap.edu. Additional
information about the institute and its activities, as
well as a list of all publications, can be found at
http://www.national-academies.org.

KENNETH I. SHINE
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NATIONAL AMBIENT AIR
QUALITY STANDARDS

The U.S. Clean Air Act of 1970 called for the
establishment of outdoor standards for those air
pollutants for which adverse health effects have
been shown to occur as a result of outdoor air
pollution. Currently, six pollutants are regulated
under this heading: ozone, sulfur dioxide,
particulates, nitrogen dioxide, carbon monoxide,
and lead. For each of these pollutants an ambient
standard has been established by the Administra-
tor of the U.S. Environmental Protection Agency
(EPA), following a thorough review of the scien-
tific evidence.

This review is overseen by the Clean Air Scien-
tific Advisory Committee (CASAC), whose con-
gressionally mandated advisory role requires it to
publicly evaluate the science underlying the asso-
ciation between an air pollutant and its adverse
effects, paying attention to the basic toxicology,
animal studies, controlled human exposure stud-
ies, and the epidemiological evidence. CASAC
then recommends to the EPA Administrator a
pollutant level or range of levels and durations of
exposure at which no adverse effects are believed
to occur. The EPA Administrator then sets the
standard based upon this information, including
within the standard an adequate margin of safety
for sensitive populations, as required by the Clean
Air Act. The language of the act also requires the
EPA Administrator to pay no attention to eco-
nomic, social, political, or other considerations
associated with the management activities required
to meet the standard. These can be considered,
however, when choices are made as to how to most
effectively decrease air pollutant levels that exceed
the ambient standard. The ability of the EPA to
develop standards based on science has been re-
cently reaffirmed by a U.S. Supreme Court deci-
sion upholding the new particulate and ozone
standards.

The duration of exposure on which the
National Ambient Air Quality Standards (NAAQS)
are based is to a large extent dependent upon the
toxicology of each particular compound: the eight-
to twelve-hour equilibration period for carbon
monoxide in the human body is the basis for the
eight-hour carbon monoxide standard, and the

recognition of the longer-term effects of ozone has
been instrumental in the recent switch of the
ozone standard from a one-hour to an eight-hour
averaging time. An unusual but valuable aspect of
the Clean Air Act is the requirement to revisit each
standard every five years. This has spurred addi-
tional research and review, which has led to revi-
sion of air pollutant standards.

Management of air pollutant levels that ex-
ceed the standards is done by each state, with
oversight by the EPA. This oversight includes guid-
ance for the positioning of air pollutant monitor-
ing equipment so as to ensure that potential hot
spots are not missed. Once it is established that a
state has an air pollutant measurement that ex-
ceeds the allowable standard, it is required to
develop a state implementation plan that details
the approach it will take to meet the standard. This
is updated yearly as needed. The failure to develop
and adhere to the implementation plan puts the
state in jeopardy of losing federal funding, al-
though this rarely occurs.

BERNARD D. GOLDSTEIN

(SEE ALSO: Ambient Air Quality [Air Pollution];
Carbon Monoxide; Clean Air Act; Environmental
Protection Agency; Lead; Sulfur-Containing Air
Pollutants [Particulates])

NATIONAL ASSOCIATION OF
COUNTY AND CITY HEALTH
OFFICIALS

The National Association of County and City Health
Officials (NACCHO) is a national organization
representing local U.S. public health agencies.
NACCHO’s mission is to promote national policy,
develop resources and programs, and support
effective local public health practice and systems
that protect and improve the health of people and
communities.

NACCHO was established in 1994 with the
merging of the U.S. Conference of Local Health
Officials and the National Association of County
Health Officials. Both of the two predecessor or-
ganizations were founded in the 1960s. NACCHO’s
members are local public health agencies, also
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called local health departments, in the United
States. NACCHO serves the 3,000 local health
departments in the country; over 1,100 local
health departments, serving 75 percent of the U.S.
population, are active, dues-paying members of
NACCHO.

The organization’s headquarters are in Wash-
ington, D.C., where the work of the organization is
organized by a staff of about fifty. Local health
departments are represented on NACCHO’s thir-
ty-two-member board of directors by local health
officials (usually the chief executive) elected by the
membership. Over three hundred local health
officials serve on a variety of NACCHO advisory
committees and national workgroups addressing a
wide variety of public health issues.

NACCHO provides a number of services, rang-
ing from professional meetings for local health
officials to the development of tools to enhance
local practice, and from public advocacy of na-
tional policies of importance to local practitioners
to timely research on topics of relevance. NACCHO
works closely with a number of federal partners,
including the Health Resources and Services Ad-
ministration (HRSA), the Centers for Disease Con-
trol and Prevention (CDC), the Agency for Toxic
Substances and Disease Registry (ATSDR), the
Environmental Protection Agency (EPA), and the
National Highway Traffic Safety Administration
(NHTSA). NACCHO receives a significant por-
tion of its operating revenues through the devel-
opment of tools and services funded by these
federal partners to benefit local public health prac-
tice. Examples include community assessment tools
(APEXPH, PACE-EH), work on public health ca-
pacity issues (workforce development, accredita-
tion, performance standards, information tech-
nology), and a variety of projects in key practice
areas (tobacco use prevention, clean indoor air,
brownfields, maternal and child health, food safety,
safe communities, hepatitis-C prevention, rural
health, and bioterrorism preparedness). NACCHO
generates reports and provides training in many of
these areas.

NACCHO also serves as the National Pro-
gram Office for the W.K. Kellogg Foundation’s
Turning Point project. This project provides tech-
nical support and resources to forty-one com-
munity partnerships located in fourteen states
around the county. The partnerships are working

through collaborative partnerships to transform
and strengthen their local public health systems to
better protect and improve the health of their
communities.

THOMAS L. MILNE

(SEE ALSO: Association of State and Territorial
Health Officials; Community Health; Mobilizing for
Action through Planning and Partnerships)

NATIONAL ASSOCIATION OF
LOCAL BOARDS OF HEALTH

The idea for a national organization serving the
interests of local boards of health was conceived at
the 1991 American Public Health Association
(APHA) meeting in Atlanta, Georgia. At that time,
representatives of six state associations of local
boards of health (Georgia, Illinois, Massachusetts,
North Carolina, Ohio, and Utah) and the Wash-
ington State Board of Health recommended the
formation of a national organization of local boards
of health.

During 1992, a steering committee developed
bylaws and processed the appropriate applications
to create a non-profit organization known as the
National Association of Local Boards of Health
(NALBOH). At the 1992 APHA meeting, bylaws
were ratified and the first officers and Board of
Trustees were elected. NALBOH:

• Represents the interest of all local boards
of health.

• Establishes and maintains communication
nationally with state associations of
boards of health, local boards of health,
public health organizations, agencies, and
elected officials.

• Promotes, identifies, or provides public
health information, education and train-
ing for local board of health members,
designed to improve their effectiveness in
establishing sound public health policy.

NALBOH maintains a database on 3,178 local
boards of health. A national survey conducted by
the Centers for Disease Control and Prevention
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and NALBOH profiled the boards’ makeup, re-
sponsibilities, and needs. To meet information
and educational needs, NALBOH publishes (and
distributes) a quarterly, Newsbrief, to all boards of
health. An educational conference, designed to
address the needs of board of health members, is
held annually. In addition, specific topical pro-
grams and materials have been developed. Topics
have included “Making Effective Public Health
Policy” and leadership presentations. Guides on
Tobacco Control Authority, Environmental Health,
Establishing a Local Board of Health and Develop-
ing a State Association of Local Boards of Health
have been prepared.

In cooperation with other national health or-
ganizations and agencies, NALBOH participates
in the development of national public health poli-
cies and performance standards relevant to local
boards of health.

The membership of NALBOH consists of lo-
cal boards of health, tribal boards of health, state
boards of health, state associations of boards of
health, and individuals who share the concept of
citizen boards of health.

NALBOH is governed by an Executive Board
consisting of 13 members: President, President
Elect, Past President, Secretary, Treasurer, seven
Regional Trustees, and two State Affiliate Trus-
tees. The Executive Board is elected by the Institu-
tional and Affiliate members at the NALBOH
Annual Education Conference.

An Executive Director and full-time staff is
maintained at the NALBOH Administrative office
in Bowling Green, Ohio. A Director of Liaison and
Governmental Relations is housed in Washing-
ton, D.C.

NED E. BAKER

NATIONAL ASTHMA
EDUCATION AND
PREVENTION PROGRAM

The National Asthma Education and Prevention
Program (NAEPP) was established in March 1989
by the National Heart, Lung, and Blood Institute,
a component of the U.S. National Institutes of

Health. Its objectives are threefold: (1) to raise
awareness among patients, health professionals,
and the public that asthma is a serious chronic
disease; (2) to ensure that symptoms of asthma
are recognized by patients, families, and the pub-
lic, and that appropriate diagnosis is made by
health professionals; and (3) to ensure effective
control of asthma by encouraging a partnership
among patients, physicians, and other health pro-
fessionals, using modern treatment and education
programs.

Asthma ranks among the most common
chronic conditions in the United States, affecting
about 17 million persons of all ages, races, and
ethnic groups. This chronic inflammatory disease
of the airways is characterized by recurrent epi-
sodes of breathlessness, wheezing, coughing, and
constriction in the chest. Asthma can range in
severity from mild to life-threatening. It is one of
the leading illness-related causes of school absen-
teeism, accounting for over 10 million missed
school days annually, and it is the leading work-
related lung disease.

Interest in asthma as an important cause of
morbidity and mortality was not new in 1989 when
the NAEPP was launched. The National Institutes
of Health had, in fact, supported research on
asthma for many years. What was new was scien-
tific evidence that chronic airway inflammation is
the underlying mechanism that leads to asthma—a
finding that suggested an entirely different ap-
proach to treatment—and the demonstration by
behavioral scientists that health education pro-
grams based on a sharing of responsibility by
patients and their families with a physician can be
very effective in promoting optimal management
of asthma.

In establishing the NAEPP, the National Heart,
Lung, and Blood Institute built upon its con-
siderable experience with other health-education
programs (e.g., the National High Blood Pres-
sure Education Program, begun in 1972, and the
National Cholesterol Education Program, begun
in 1985). It was clear that addressing the prob-
lem of asthma would require coordinated,
multidisciplinary efforts among research scien-
tists, health care providers, public health person-
nel, and patient advocates. The NAEPP was
developed under the auspices of a coordinating
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committee with representatives from thirty-six ma-
jor medical associations, voluntary health organi-
zations, and federal agencies with an interest in
asthma. The committee continues to provide in-
put on program strategies and materials develop-
ment, and its participating organizations are di-
rectly involved in implementation of many activities.

In 1991, the NAEPP published its Expert Panel
Report: Guidelines for the Diagnosis and Management
of Asthma. This landmark document set the stage
for nationwide improvement in clinical manage-
ment of asthma. It changed common perceptions
about asthma and its treatment by emphasizing
the role of inflammation in disease development,
noting the importance of objective monitoring of
lung function, and stressing the need to establish
partnerships between patients and health care
providers through patient education. More than
300,000 copies were distributed to physicians,
health professionals, and medical schools. To pro-
mote broad use by health professionals involved in
asthma care, strategically targeted companion docu-
ments were developed for nurses, emergency de-
partment personnel, pharmacists, and school
personnel.

The Expert Panel Report also stimulated new
research that so significantly increased knowledge
about effective approaches to asthma care that a
second expert panel was convened in 1995. Its
report, Expert Panel Report 2: Guidelines for the
Diagnosis and Management of Asthma, published in
1997, remains the most accurate, up-to-date source
of information for clinicians on asthma diagnosis
and management.

The guidelines developed by the NAEPP trans-
late research findings into recommendations for
patient care. There is now substantial scientific
evidence that the guidelines, when followed, lead
to a significant reduction in the frequency and
severity of asthma attacks, and the majority of
patients can live fully active lives. Outreach and
education programs, especially targeted to high-
risk populations at the community level, are an
essential part of the NAEPP effort to ensure full
utilization of the guidelines. Interventions to facili-
tate access to medical care and appropriate finan-
cial support for medication, monitoring aids, and
environmental control measures are critical for
reducing the burden of asthma. These needs are

being actively addressed through a partnership
with community-based asthma coalitions.

CLAUDE LENFANT

SUZANNE HURD

(SEE ALSO: Asthma; National Institutes of Health)

NATIONAL CENTER FOR
HEALTH STATISTICS

The National Center for Health Statistics (NCHS),
the United States federal government’s principal
vital and health statistics agency, is organization-
ally part of the U.S. Department of Health and
Human Services’ Centers for Disease Control and
Prevention (CDC). Created in 1960 by the merger
of the National Office of Vital Statistics and the
National Health Survey, the agency monitors the
nation’s health.

NCHS systems develop a wide variety of infor-
mation (including data) on health status, lifestyle,
and exposure to unhealthy influences, the onset
and diagnosis of illness and disability, and the
use of health care. These data are important to
policymakers in government, to medical research-
ers, and to others in the health community.

The agency’s principal data systems include
the National Vital Statistics System, the National
Health Interview Survey, the National Health and
Nutrition Examination Survey, the multiple com-
ponent National Health Care Survey, the National
Survey of Family Growth, the Longitudinal Stud-
ies of Aging, and the National Immunization Sur-
vey, among others. The agency has also developed
surveys for collecting health-related data on a state
and regional basis.

The Public Health Service Act affords NCHS
specific legislative authority to protect the confi-
dentiality of its information. In addition, the act
mandates NCHS to undertake and support re-
search, demonstrations, and evaluations regard-
ing its activities, and to provide technical assist-
ance to state and local jurisdictions.

To meet its data needs, NCHS works closely
with other federal agencies, state and local govern-
ments, researchers in biomedical and public health
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institutions, as well as researchers in the pri-
vate sector.

EDWARD J. SONDIK

(SEE ALSO: National Health Surveys; Vital Statistics)

NATIONAL DEATH INDEX
The National Death Index (NDI) was implemented
in 1982 to facilitate retrospective and prospective
studies in medical and health research by reduc-
ing the time, expense, and effort involved in
ascertaining information about deaths, either for
an entire study population or just for those sub-
jects who could not be contacted. The NDI is a
national, computerized index of death record in-
formation compiled from computer files submit-
ted to the National Center for Health Statistics
(NCHS) by each state’s vital statistics office. The
NDI contains records on virtually all deaths in the
United States since 1979. About 2.4 million death
records are added to the file each year.

A researcher or investigator desiring access to
NDI data must submit an official application form.
(The NDI is not accessible to organizations or the
general public for legal, administrative, or geneal-
ogy purposes.) Once the application is approved,
the investigator is instructed to submit a computer
file containing identifying information on each
study subject. This file is to be prepared in a
specified format and then mailed to NCHS on
diskette or CD-ROM. Investigators are strongly
encouraged to compile as many of the NDI data
items as possible: first and last name, middle ini-
tial, father’s surname, Social Security number,
date of birth, state of birth, state of residence, sex,
race, marital status, and age at death (if known).
NCHS searches this information against records
in the NDI database and sends the investigator a
report showing which records generated one or
more possible matches with NDI records. The NDI
also provides the state of death and the death
certificate number for each possible match. It is
the investigator’s responsibility to assess the match
results and to determine which are true matches
based on the data items that agree or disagree. The
investigator may then contact state vital statistics
offices for copies of the relevant death certificates
to confirm the matches or obtain information
such as the cause of death.

Beginning in 1997, the NCHS obtained au-
thorization from each state vital statistics office to
enhance the NDI service by also releasing the
cause of death codes for close matches. This new
service is called NDI Plus. The codes are derived
from the World Health Organization’s Interna-
tional Classification of Diseases for both the underly-
ing and multiple causes of death.

The NDI has been used for a variety of studies,
including occupational health studies where work-
ers exposed to hazardous chemicals or low-level
radiation are tracked over time. It has been used
for tracking participants in cohort studies of health
problems and clinical trials of new treatments; for
tracking subjects of cancer registries to determine
outcomes; and for the U.S. National Longitudinal
Mortality Study, where a sample of over 2 million
persons drawn from Census Bureau surveys are
tracked over time.

ROBERT BILGRAD

(SEE ALSO: Mortality Rates; Vital Statistics)
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NATIONAL DISEASE AND
THERAPEUTIC INDEX

The National Disease and Therapeutic Index
(NDTI) is a commercial data resource maintained
by IMS Health, in Plymouth Meeting, Pennsyl-
vania. This resource was developed in 1958 to
provide representative data on the population
for whom drugs are prescribed, as well as the
prescribers, in the United States. Analogous data
resources are maintained by this company in many
other countries.

The basic data is gathered in an ongoing fash-
ion from a panel of 3,700 physicians selected to
represent a statistical sample of practicing physi-
cians. Since a large proportion of practitioners are
primary-care providers (e.g., general practitioners
or internal medicine specialists), these groups are
well sampled. Smaller specialty groups, such as
ear, nose, and throat physicians, are sparsely
represented.

Each panel physician records data every quar-
ter for a two-day period, using a special duplicate
prescription form for all drugs prescribed. When a
prescription is written, not only is the usual infor-
mation (drug name, amount, dosing instructions
and duration) written, but also the indication for
the drug, the patient’s gender and age, the site of
prescription (hospital, clinic, etc.), other drugs the
patient is taking, other diagnoses, and some physi-
cal exam and laboratory data. This data, excluding
patient identification, is provided to the company
for inclusion in the database.

This NDTI database provides an ongoing na-
tional estimate of the pharmaceutical prescribing
practices in the United States. This data is ex-
pressed as “mentions” of a pharmaceutical, since
the information on pharmaceuticals is mentioned
in both the actual prescription as well as concomi-
tant therapy. Accordingly, this information does
not provide a precise estimate of the frequency of
prescribing any product due to the nature of the
methodology. Frequency data (e.g., number of
prescriptions dispensed per quarter) is available in
other databases that sample very large numbers
of dispensed prescriptions at retail pharmacies.
Nonetheless, because of the careful sampling of
practitioners, the actual numbers of mentions are
extrapolated to provide approximate national esti-
mates of the characteristics of patients exposed to

specific drug products and other products they
are using.

This data includes information primarily on
prescription pharmaceutical products, although
there is some information on over-the-counter
concomitant therapy. There is little information
on other therapies or herbal drugs used by pa-
tients. Due to the sample, this data resource’s
information is most reliable in describing thera-
pies in relatively common use by primary care
physicians. It is more limited for use in describing
prescription or patient characteristics typical of
specialty practices such as urology or plastic surgery.

NDTI data is most often used by pharmaceuti-
cal manufacturer’s marketing departments. Post-
marketing surveillance and drug safety groups
both within and outside the pharmaceutical indus-
try also use this data to estimate the characteristics
of populations for both epidemiological studies
and for developing exposure denominators for
pharmaceutical benefit and risk assessment.

JUDITH K. JONES

(SEE ALSO: Personal Health Services; Pharmaceutical
Industry)

NATIONAL ENVIRONMENTAL
POLICY ACT OF 1969
By the 1960s it had become clear that human
activities were producing profound effects on the
natural environment. The National Environmen-
tal Policy Act of 1969 (NEPA) was the first compre-
hensive environmental law enacted in the United
States, and it established a broad national frame-
work to:

• Encourage productive and enjoyable be-
tween man and his environment.

• Promote efforts which will prevent or
eliminate damage to the environment
and biosphere and stimulate the health
and welfare of man.

• Enrich the understanding of the ecological
systems and natural resources important
to the nation.

• Establish a Council on Environmental
Quality.
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Specifically, NEPA requires that agencies as-
sess the environmental impacts of significant ac-
tivities such as the construction of airports, build-
ings, military complexes, and highways; parkland
purchases; and other proposed federal activities.
Environmental Assessments (EAs) and Environ-
mental Impact Statements (EISs), which are assess-
ments of the likelihood of impacts from alterna-
tive courses of action, are required from all fed-
eral agencies and are the most visible NEPA
requirements.

The Council on Environmental Quality (CEQ)
is based in the Executive Office of the President,
and the chair of the CEQ reports to the president.
The president must file an Environmental Quality
Report to Congress each year. The CEQ has the
job of assisting the president with preparation of
this report, along with a number of responsibilities
related to gathering information and developing
national policies on the environment.

Soon after its establishment, the CEQ played a
major in the establishment of the Environmental
Protection Agency (EPA), in 1970, and since that
time it has continued to be the voice for the
environment within the White House. The CEQ
serves as a forum for the settlement of disputes
about environmental policy within the federal gov-
ernment where various cabinet agencies and White
House offices come together to resolve issues over
major policies. While the administrator of the EPA
and the secretary of the interior are the most
visible public figures with environmental responsi-
bility within the federal government, the director
of CEQ often serves in an advisory capacity to the
president of the United States.

Perhaps one of the most important conse-
quences of NEPA was to require that every federal
agency incorporate environmental considerations
into decision making. This began a process of
incorporating environmental information into the
work of agencies that had no prior environmental
expertise and made protecting the environment
and natural resources an objective of all federal
agencies. As a result, most U.S. agencies have an
expert staff to assess the environmental conse-
quences of their actions.

The NEPA also served as a precedent that
influenced environmental legislation in the fifty
states and in other countries. The notion of an
environmental impact assessment for significant

activities has been incorporated into numerous
other legislative efforts—often with other require-
ments, such as public hearings and approval proc-
esses. This in turn has increased the involvement
of stakeholders in environmental decisions in many
parts of the world.

LYNN R. GOLDMAN

(SEE ALSO: Environmental Impact Statement; Envi-
ronmental Protection Agency; Pollution)

NATIONAL HEALTH
INSURANCE
Proposals for a national health insurance system
were heard as early as 1912, when President Theo-
dore Roosevelt’s Progressive Party platform (fol-
lowing the example of Germany and other Euro-
pean nations) called for “the protection of home
life against the hazards of sickness, irregular em-
ployment and old age through the adoption of a
system of social insurance adapted to American
use.” Shortly thereafter, the American Association
for Labor Legislation (AALL) formed a Commit-
tee on Social Insurance comprising prominent
members of the American Medical Association
(AMA) and others. The committee recommended
a compulsory plan covering the majority of workers.

Efforts to enact the AALL plan at the state
level failed, largely due to opposition from organ-
ized medicine and other conservative elements
that considered it a harbinger of radical social
change. The AMA initially called the plan the
“inauguration of a great social movement” (1917),
but rapidly changed course and consistently op-
posed mandatory health insurance since that time.
In 1920 the AMA House of Delegates resolved to
oppose “any plan embodying the system of com-
pulsory insurance which provides for medical ser-
vice to be rendered contributors or their depen-
dents provided, controlled or regulated by any
state or the federal government.” The labor leader
Samuel Gompers joined in opposition, apparently
fearing that benefits gained through legislation
rather than negotiation would be vulnerable to
later repeal or limitation.

In 1927 President Calvin Coolidge appointed
a Committee on the Cost of Medical Care, funded
by a consortia of foundations, led by Carnegie and
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Millbank. The committee documented the severe
and widespread problems Americans faced in ob-
taining and paying for medical care. The Commit-
tee called for care provided through group prac-
tice, paid for by insurance or taxation. The AMA
attacked the plan a “socialism and communism—
inciting to revolution.” The stock market crash
and onset of the Great Depression in 1929 vastly
increased the number of Americans who could not
afford basic medical care.

Franklin D. Roosevelt campaigned for the
presidency in 1934 on a platform that promised
aggressive government action to relieve the mas-
sive social and economic dislocations created by
the Great Depression. Health insurance was in-
cluded in a long list of problems facing the nation.
Shortly after election, he named a cabinet-level
Committee on Economic Security to look into “all
forms of social insurance.” Health insurance was
included in a long list of problems facing the
nation. However, the AMA’s unrelenting opposi-
tion to any public health insurance again frus-
trated action. The President’s advisors reasoned
that organized medicine could hold the entire
Social Security bill hostage. They recommended
that, instead of including a health component, the
President offer a study of health insurance op-
tions. The Social Security Act passed in 1935 with
no mention of health care, but authorizing the
study of actions the government might take to
assure the economic security of older citizens.
Subsequent Social Security Board reports called
for health insurance, hospital construction grants,
grants to states for indigent care, and health insur-
ance programs. These recommendations formed
the basis of the Murray-Wagner-Dingell bill.

President Harry S. Truman endorsed the Mur-
ray-Wagner-Dingell bill in 1945 and asked Con-
gress to enact compulsory health insurance funded
by payroll deductions. AMA opposition killed the
bill. After Truman’s upset victory in 1948, the
AMA voted a special assessment of members to
“resist the enslavement of the medical profession.”
Truman failed to win legislation, but did develop a
plan to provide sixty days of free hospital care for
aged Social Security beneficiaries. This idea later
became the core of insurance benefits under
Medicare.

The 1960 Democratic Party Platform endorsed
medical care benefits for the aged under Social

Security. Shortly after taking office, President John
F. Kennedy made health insurance his priority
domestic issue in the New Frontier. AMA reaction
was rapid and predictable. Insurance companies
joined in opposition. However, public response to
Kennedy’s 1962 rally in Madison Square Garden
made it clear that health insurance had popular
support. Kennedy was assassinated before Con-
gress seriously considered his proposal. The politi-
cal climate created by the Kennedy assassination
was masterfully exploited by President Lyndon B.
Johnson. Johnson’s overwhelming defeat of Barry
Goldwater in 1964 and the simultaneous election a
large Democratic majority in Congress set the
stage for enactment of the Great Society pro-
grams, starting with Medicare. Johnson made health
insurance his top legislative priority. On July 28,
1965, Medicare and Medicaid became law, provid-
ing Social Security–based coverage for hospital
and physician services to the aged, and a program
of matching federal grants to states for coverage of
physician, hospital and nursing home services for
the poor. In a symbolic gesture, Johnson signed
the bill in Independence, Missouri, joined by for-
mer President Truman.

Medicare and Medicaid rapidly changed the
structure of health care in the United States. Mil-
lions of aged and poor, received services for which
physicians and hospitals were fully reimbursed.
This new revenue stream supported moderniza-
tion of the nation’s hospitals and creation of tech-
nology intensive academic medical centers. Fed-
eral involvement in the medical system also
desegregated hospitals and other institutional pro-
viders. Rapid growth in national health expendi-
tures followed—more than doubling within five
years, a pattern that continued for the next twenty-
five years. The pressures of this growth on public
programs and privately held insurance created an
unlikely alliance of interests for enactment of health
insurance to expand coverage and contain costs.

In 1969 Walter Reuther, president of the
United Auto Workers, formed a Committee of 100
for National Health Insurance, an alliance of labor
unions and liberals activists. Reuther launched a
national effort to develop and enact comprehen-
sive health insurance. Senator Edward M. Ken-
nedy became the leading Congressional supporter
of the resulting Health Security Plan, launching his
continuing role as the most consistent Congres-
sional advocate for comprehensive national health
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insurance. Public and Congressional support for
national health insurance legislation strengthened.
President Richard M. Nixon declared his support
and submitted an administration bill. For a short
time in the early 1970s, a cross-party political
consensus emerged that might have proved strong
enough to achieve legislative action. However, the
liberal-labor coalition fell apart over Kennedy’s
efforts to compromise with the administration
and moderates in Congress. Shortly thereafter,
the Watergate scandal and Nixon’s resignation
effectively closed the window.

President Jimmy Carter’s election in 1976 reo-
pened the debate. The Carter administration de-
veloped a plan—Health Security—that combined
requirements for employers to offer health insur-
ance to their employees with an expansion of the
Medicare and Medicaid programs. Health costs
were to be contained through high patient out-of-
pocket spending requirements. Senator Kennedy
and Representative Henry Waxman advanced their
own bill—Health Care for All Americans Act—
that combined a national health budget with insur-
ance plans offered to all employers and individuals
through a consortia of companies. With the Demo-
crats in disarray, and historic opposition by organ-
ized medicine, business, the insurance industry,
and conservative Republicans, any possibility of
legislative action was doomed. In the aftermath of
this failure, there were modest expansions of Medi-
caid coverage for pregnant women and children,
and the introduction of new Medicare reimburse-
ment methods for hospitals, a largely futile effort
to contain hospital costs.

In the Ronald Reagan and George Bush ad-
ministrations (1981–1993) the focus of health pol-
icy was largely on cost containment rather than
expanding coverage. However, additional modest
expansions of Medicaid emerged from the Demo-
cratic Congress. During this period the number of
uninsured Americans continued to grow. Impor-
tantly, during the 1990–1991 recession, large num-
bers of middle class Americans lost jobs and insur-
ance coverage, fueling new political support for
health care reform.

President Bill Clinton made health reform the
centerpiece of his presidential campaign, and after
his 1992 election designated his wife, Hillary
Rodham Clinton, to lead Administration efforts to
design and enact a national health insurance bill.

On September 22, 1993, Clinton addressed a joint
session of Congress to describe the plan, histori-
cally named “Health Security.” The Clinton plan
combined familiar elements of previous health
insurance proposals with complex and novel ideas
for cost containment and management of insur-
ance competition. The core concept would have
mandated employer purchased coverage through
“accountable” provider plans contracting with state-
regulated consumer alliances. Public funds would
subsidize low-wage employers, the self-employed
and near-poor. The alliances would manage com-
petition to assure access and risk pooling. Con-
gress was initially friendly to the plan, but its
complexity, inept management of the political
process by the administration, and well financed,
vociferous opposition by insurance companies
health plans and organized medicine combined to
defeat the Clinton effort. The after-effects of the
health care reform debacle helped elect the con-
servative 1994 Republican Congress. These devel-
opments created a political climate in which Teddy
Roosevelt’s goal of a national system to assure
access to a health insurance for all Americans
could not be achieved, and unleashed a market-
driven reform of health care delivery, dramatically
changing the practice of medicine. At the end of
1999, an estimated 44 million Americans remained
uninsured.

SUSANNE A. STOIBER

(SEE ALSO: Health Care Financing; Medicaid;
Medicare; Poverty and Health; Uninsurance)

NATIONAL HEALTH SURVEYS

The United States is unique in having several
national health surveys. Other countries have good
surveys, but for the most part they are not national
and one must assume that, for example, the south-
east part of a country is like the northwest. Because
the United States has national surveys, we know
whether the southeast is, or is not, like the north-
west. That provides us a great advantage in formu-
lating policy for a country as large and diverse
as the United States. For this article, four na-
tional surveys and one state-based survey have
been selected to illustrate the kinds of impact
each can have. The basis for this choice was that
each of the surveys has a unique design feature
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that makes its impact different from the others,
each is household based, each covers the total
noninstitutionalized population, and each is old
enough to have had a demonstrable impact.

NATIONAL HEALTH INTERVIEW SURVEY

The oldest of the population-based surveys is the
National Health Interview Survey (NHIS), con-
ducted by the National Center for Health Statistics
(NCHS) at the Centers for Disease Control and
Prevention (CDC). The National Health Survey
Act was signed into law by President Eisenhower
on July 4, 1956; and the NHIS went into the field
precisely one year later. It’s unique design feature
is that it is a continuing survey, with each weeks’
sample capable of producing national estimates.
This design immediately proved its worth. When
the flu epidemic hit in the fall of 1957, the NHIS
was able to produce weekly estimates of the num-
ber of incident cases—the first time immediate
data on cases, not deaths, were available. A few
years later, the NHIS data were critical in formulat-
ing the new Medicare and Medicaid programs.
Estimates of the conditions of the people covered
and the costs of those programs were still not
precise, but they were far better than they would
have been without the NHIS.

The original intent of the NHIS was to esti-
mate the incidence of acute conditions, the preva-
lence of chronic ones, and the use of medical care.
Over time, supplemental questionnaires were added
to the base questionnaire and some of those sup-
plements have contributed the main impact of the
NHIS. The Child Health Supplements, the Supple-
ment on Aging, the Supplement on Disability, and
the Cancer Supplements have all been used by
their sponsoring agencies to monitor their mis-
sions and implement new programs.

By the late 1970s, the CDC had shifted its
focus to the prevention, rather than the cure, of
disease. In 1979, Healthy People: The Surgeon Gen-
eral’s Report on Health Promotion and Disease Preven-
tion appeared. This was followed, in 1980, by
another report, Promoting Health/Preventing Dis-
ease: Objectives for the Nation. That report outlined
226 health goals (Healthy People 2010 contains 467
goals). Progress toward these goals was to be as-
sessed by data. Most of the data, especially in that
first decade, came from the NHIS. Even in Healthy
People 2010, the NHIS provided data for more

goals (73) than any other data source. Again the
unique survey design of the NHIS served well; it
was the only survey that was repeated every year
and that had a core of unchanging questions that
could be used to monitor change.

A second design feature of the NHIS is that
while the base questionnaire changes relatively
little, there are supplemental modules that enable
the survey to be used to answer immediate and
important policy questions. Some of these mod-
ules have also been used as the basis for longitudi-
nal studies such as the Longitudinal Study of Aging.

NATIONAL HEALTH AND NUTRITION
EXAMINATION SURVEY

Even when the NHIS was first in the field, its
designers knew that respondents can report only
what they know and what they are willing to re-
port, and that there was a need for data based on
objective standardized physical examinations. Yet
the only physical data on the health of the Ameri-
can people came from the draft examinations,
which were far from standardized. Therefore, the
National Health and Nutrition Examination Sur-
vey (NHANES) was created with the unique fea-
ture that mobile examination centers were moved
around the country so that the examinations and
their environments were constant; the only thing
allowed to vary was the people being examined.
NHANES has had an impact on both policy and
practice. The growth charts (which have recently
been modified) have influenced well-baby care all
over the world. Charting blood-lead levels over
time and across population groups resulted in
Environmental Protection Agency changing the
schedule for removing lead from gasoline from a
gradual phaseout to removing the lead at once.
The standardized measures over time have en-
abled the National Heart Lung and Blood Institute
to monitor the levels of blood pressure and choles-
terol in the United States population. The availa-
bility of “normal” measures of many elements
of human physiology have revised the textbook
standards that, before NHANES, were dependent
on such populations as twenty prisoners in a
state prison.

During their early years, these two surveys
were conducted by the U.S. Bureau of the Census
(the NHIS still is), which was reluctant to ask
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sensitive questions because of the possible impact
on the decennial census. Yet the need for data on
the so-called sensitive topics was increasing and
had to be met.

NATIONAL HOUSEHOLD STUDY ON
DRUG ABUSE

In 1971 and 1972, the National Commission on
Marijuana and Drug Abuse sponsored the first two
studies of what is now the National Household
Survey on Drug Abuse (NHSDA) sponsored by the
Substance Abuse and Mental Health Services Ad-
ministration. The NHSDA added two unique fea-
tures. First, it was, and is, a completely anonymous
survey. Second, adolescents were both oversampled
and responded for themselves. Recently, it has
added another feature; it is the only nationally
administered survey designed to produce estimates
for each state. Like the NHIS, it is a repeated cross-
sectional survey, making it very useful in tracking
short-term changes. In addition to informing pol-
icy, the NHSDA has changed policy. The NHSDA
data showing that most users of illicit drugs are
employed led to many workplace initiatives such
as Executive Order 12564, that established a drug-
free federal workplace in 1986. The substantial
increase in use of illicit drugs by youths in the early
1990s along with data showing the relationship
between marijuana use and use of harder drugs
led to a major emphasis on preventive activities.

MEDICAL EXPENDITURE PANEL SURVEY

One of the interesting aspects of the legislation
enabling the NHIS was that it encouraged re-
search in survey methods. Partly because of that
research it became increasingly obvious that re-
spondents did not recall all of the medical care
they or their families had received in the past year.
A better method was needed to provide good
estimates of the costs of medical care. For that
reason a new survey was born in 1977 at the
University of Chicago, a survey that is now the
Medical Expenditure Panel Study (MEPS) spon-
sored by the Agency for Healthcare Research and
Quality. The MEPS added two new dimensions to
the basic household survey. The first was that
instead of asking people to remember all their
medical care for the past year, people were inter-
viewed several times so that they had a shorter

recall period. The second was that instead of
expecting people to remember precisely what their
medical insurance covered, or what was done at
each medical visit, an insurance component and a
medical provider component were conducted to
obtain that information from the insurance or
medical provider. That is, the MEPS is four surveys
in one: a household component, a medical-provider
component, an insurance component, and a nurs-
ing-home component. The nursing-home compo-
nent adds another unique feature, all of these
surveys are of the civilian noninstitutionalized popu-
lation. Having the nursing-home component at
least makes inclusion of the older population, the
people who are most likely to use medical services,
complete.

The MEPS impact on policy has always been
great and has increased as issues such as the cost of
medical care and the proportion of the uninsured
population have grown as policy issues. One of the
early discoveries from the MEPS was that the
proportion of the population uninsured at some
time during the year was much greater than the
proportion uninsured at any one time. That led to
a complete reassessment of the uninsured popula-
tion of the United States. Recent contributions to
policy have been estimating the number of chil-
dren who are eligible for, but not enrolled in,
Medicaid; estimating the potential number of chil-
dren eligible for the State Children’s’ Health Insur-
ance Program (SCHIP); examining racial and eth-
nic disparities in medical insurance coverage over
the past decade; examining whether medical insur-
ance is an impediment to job mobility; and the
potential for participation in medical savings
accounts.

There are other population surveys of selected
segments of the population. The National Survey
of Family Growth, up to now a survey of women of
child-bearing age but soon to include men, has
informed the government on many aspects of
population policy, including the characteristics of
people who adopt children. The Health and Retire-
ment Survey, a collaborative project between the
National Institute of Aging and the Survey Research
Center at the University of Michigan, is a survey of
men and women approaching retirement age de-
signed to study the health and economic predic-
tors of their retirement decisions. The Survey of
Income and Program Participation, conducted by
the U.S. Bureau of the Census, is a longitudinal
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survey designed to understands people’s move-
ment into and out of public programs.

These are all surveys in which the interviewer
goes to the individual’s home to conduct the inter-
view. Such surveys are expensive. As the cost of
conducting household interviews increased, inter-
est in telephone surveys also increased. New tech-
niques for overcoming problems such as multiple
telephones in a single household, and techniques
for scheduling calls were developed, and telephone
surveys are now more widely used than personal
interview surveys. They have some disadvantages
for health research because the people who are
least likely to have telephones are poor people—
and they are also most likely to be sick or to have
problems accessing medical care. However, used
wisely, they can enable data collection that would
not be financially possible with household surveys.

BEHAVIORAL RISK FACTOR
SURVEILLANCE SYSTEM

One example of a telephone survey is the Behav-
ioral Risk Factor Surveillance System (BRFSS). It is
also a repeated cross-sectional survey like the NHIS
and the NHSDA, but unlike them it is a system of
state surveys that are coordinated by the National
Center for Chronic Disease Prevention and Health
Promotion at the CDC. The decision as to what
questions will be on the next year’s questionnaire
is made at an annual conference attended by the
state coordinators and CDC staff. There is a core
of questions asked in all states, optional questions
on selected topics that are asked in many states,
and space for questions of major interest to that
state or, sometimes, a group of neighboring states.
The impact on national policy is to provide evi-
dence of the sometimes remarkable differences
among the states in important policies, such as
smoking. The impact in states that actually use the
data is that the states for the first time have data
that are relevant to their own state policies. Many
states are now using the data for substate areas,
such as health planning areas.

These surveys have been in existence for more
than a decade because they have proved their
worth. Each fills a niche and has a rather fixed
formal structure. Yet each has flexibility built into
it so that in addition to fulfilling their primary

purpose, they can be used to respond to immedi-
ate as well as long-term questions.

MARY GRACE KOVAR

(SEE ALSO: Behavioral Risk Factor Surveillance
System; Health Goals; Healthy People 2010;
National Center for Health Statistics; Survey
Research Methods; Surveys)

NATIONAL HEALTH SYSTEMS

In every country there is a “national health sys-
tem,” the characteristics of which are determined
by historical departments, the country’s economic
level, and the policies of its government. To some
extent in all countries, there is a free market in
which private health services to individuals are
bought and sold. At the same time, governments
intervene in this market to attempt to assure ap-
propriate health services to part or all of the
population.

The structure of a national health system has
five principle components: resource production,
organization of programs, economic support, man-
agement, and delivery of services. Within each of
these components, there are various activities and
functions. These are indicated in Figure 1.

The extent to which governments intervene in
the free market of private health services permits a
national health system to be classified along a scale
that varies from low to high intervention. If we
pose four steps in the scaling, they range from
national health systems that are (1) very entrepre-
neurial to (2) welfare-oriented to (3) universal and
comprehensive to (4) socialist. This scaling may
apply to health systems in countries of different
economic levels. If we scale economic levels in
three steps, there results a matrix of 12 cells. This is
shown, with illustrative countries indicated in each
cell in Table 1.

In the twentieth century there was a tendency
of national health systems throughout the world to
evolve from column 1 to column 2 and from
column 2 to column 3. Column 3 (universal and
comprehensive health systems) is the most endur-
ing, and systems in column 4 (socialist systems)
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Figure 1

National Health Systems: Components, Functions, and Their Interdepedence

RESOURCE PRODUCTION
Manpower
Facilities

Commodities (drugs, etc.)
Knowledge

MANAGEMENT
Planning

Administration
Regulation
Legislation

ORGANIZATION OF PROGRAMS
Ministry of Health — all levels

Other Public Agencies
Voluntary Agencies

Enterprises
Private Market

ECONOMIC SUPPORT
Personal Households

Charity
Insurance (Voluntary)

Social Security
Governmental Revenues

Foreign Aid

DELIVERY OF SERVICES
Primary Care — prevention
Primary Care — treatment
Secondary Medical Care

Tertiary Medical Care
Care of Special Disorders

and Populations

SOURCE: M. I. Roemer (1991). National Health Systems of the World, Vol. 1: The Countries. New York: Oxford University Press, 
p. 79.

tend to move in the other direction toward col-
umn 3. These trends mean that national health
systems are achieving increasing equity for the
populations they serve, without involving the com-
plete control by government, implicit in the social-
ist health systems. The trends are also associated
with an improvement in health status in virtually
every country, as reflected by an extension of life
expectancy at birth.

Trends in life expectancy at birth have shown
improvement throughout the world. Considering
the 30-year period from the mid-1950s to the mid-
1980s, the trends in major world regions are shown
in Table 2. Perhaps the most interesting feature of
these data is that the improvement in all industrial-
ized countries (from 65.7 to 72.3 years) was by 10.5
percent, while the improvement in all developing

countries (from 41.0 to 57.6 years) was by 40.4
percent. In spite of the greater relative progress in
the developing countries, of course, the advan-
tages of life in the industrialized countries are still
considerable.

These trends are due to actions in both the
private and public sectors of national economies.
Over recent decades the share of gross national
product (GNP) devoted to the health system has
increased in all countries. In the United States, for
example, it rose from 5.3 percent of GNP in 1960
to 11.2 percent in 1987. In Honduras the share of
GNP devoted to the health system rose from 5.1
percent in 1970 to 6.0 in 1976.

The proportion of health expenditures de-
rived from governmental sources has also been
increasing over the years. In the United States, for
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Table 1

National Health Systems: Types Classified by 
Country's Economic Level and System’s Health 
Policies, around 1986 

Health System Policies (Market Intervention)

High
Medium
Low

Entrepreneurial

USA
Philippines
Ghana

Welfare-
Oriented

Germany
Peru
India

Comprehensive-
Universal

Britain
Israel
Tanzania

Socialist

Poland
Cuba
China

SOURCE: M. I. Roemer (1991). National Health Systems of 
the World, Vol. 1: The Countries. New York: Oxford 
University Press, p. 97.

Economic
Level of 
Countries
(GNP per 
capita)

example, this share rose from 24.5 percent in 1960
to 41.1 percent in 1987. In Japan, governmental
sources of health system expenditures were 60.0
percent in 1960, rising to 73.5 percent in 1987.
Among developing countries the equivalent trend
cannot be reported due to lack of data. A some-
what comparable trend can be noted in the pro-
portion of central government budgets derived
from public (compared with private) sources. In
Uruguay, for example, this increased from 1.6
percent in 1972 to 4.8 percent in 1986, while in
Bolivia over the same span of years it declined
from 6.3 to 1.4 percent. Percentages, of course,
can be deceptive; actual health spending for health
in Bolivia continued at about the same level while
the denominator of total government expenditure
was rising.

The long-term meaning of these various trends
suggests an improvement in health service equity
throughout the world. Health care has been of
rising importance in national economies, which is
reflected by increasing shares of such expendi-
tures being derived from governmental sources.
This has led to gradual improvement of the health
status of populations worldwide.

MILTON I. ROEMER

(SEE ALSO: Barefoot Doctors; Inequalities in Health;
International Development of Public Health; Inter-
national Health; United States Agency for Interna-
tional Development [USAID])

Table 2

Life Expectancy at Birth in Major World Regions, 
1950–1985

Life Expectancy in Years

Region 1950–1955 1980–1985

Africa 38.0 49.9
South Asia 38.8 54.4
East Asia 42.7 68.4
United States 73.0 75.0
Latin America 51.2 64.5
All Developing Countries 41.0 57.6
All Industrialized Countries 65.7 72.3
World Total 45.9 59.6

SOURCE: United Nations, Department of International 
Economic and Social Affairs (1989). World Population 
Prospects 1988 (Population Studies No. 106). New York: 
U.N., pp. 166–189.
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NATIONAL HIGH BLOOD
PRESSURE EDUCATION
PROGRAM
The National High Blood Pressure Education Pro-
gram (NHBPEP) was established in 1972 by the
National Institute of Health to translate research
results on the health hazards of high blood pres-
sure into clinical and public health practice. Before
1900, high blood pressure, or hypertension, was
not generally recognized as a health problem.
Only when a practical method of clinical blood
pressure measurement emerged in the early 1900s
were associations made between hypertension and
subsequent morbidity and mortality. Those asso-
ciations were confirmed by actuarial statistics, cor-
relating blood pressure levels of life insurance
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policy holders with subsequent death rates. The
associations were also confirmed by observation
studies such as the National Heart, Lung, and
Blood Institute’s Framingham Heart Study, which
routinely collected information regarding the health
status of an entire community. These data showed
that as blood pressure rose, deaths from stroke,
heart disease, and all causes began to increase. The
higher the blood pressure, the greater the chance
of dying from a heart attack or stroke.

The first controlled clinical trial to test the
efficacy of blood-pressure–lowering drugs was de-
signed to occur during a five-year period. The
results were so successful that the study was stopped
at eighteen months. Those receiving blood-
pressure–lowering drugs had fewer cardiovascular
events than those taking a placebo. Lowering blood
pressure saved lives.

The goal of the NHBPEP is to reduce death
and disability through programs of professional,
patient, and public education. The aim is to raise
public awareness about hypertension, to urge
hypertensive patients to follow their doctor’s ad-
vice, and to have clinicians use the available scien-
tific information. The strategies include develop-
ing and disseminating educational materials and
programs that are grounded in a strong science
base and developing partnerships among the pro-
gram participants. Throughout its history, the
NHBPEP has worked to mobilize and coordinate
the resources of organizations. The NHBPEP is a
network of federal agencies, voluntary and profes-
sional organizations, all state health departments,
and numerous community-based programs. At the
hub of the program is the NHBPEP Coordinating
committee, composed of representatives from thir-
ty-eight national professional, public, and volun-
tary health organizations and seven federal agen-
cies. The program follows a consensus-building
process to identify major issues of concern among
the participants and to develop program activities.
Representatives from the member organizations
work together to provide guidance to the program
and each other, as well as to develop and pro-
mote activities to their own constituencies. This
multidisciplinary committee also defines national
priorities, examines critical issues, explores future
opportunities, sponsors national activities, and pro-
motes collaboration among the program partners.

The Coordinating Committee agencies encom-
pass a wide distribution network, supporting a
mass media campaign and distribution of educa-
tional materials and documents. Among their pub-
lications are posters, public service announcements,
patient education brochures, and clinical guide-
lines. Additional activities include designing pub-
lic health interventions to address the excessive
stroke mortality in the Southeast United States;
publishing reports describing best treatment prac-
tices to control hypertension; conducting demon-
stration projects at the work site and in urban and
rural settings; developing reports and intervention
programs regarding hypertension among special
populations or situations (e.g., African Americans,
hypertensive patients with renal disease or diabe-
tes, children and older Americans); and promot-
ing population strategies for the primary preven-
tion of hypertension.

The effectiveness of the NHBPEP can be meas-
ured in several ways. In 1972, the year the program
began, less than one-fourth of Americans knew of
the relationship between hypertension and stroke
and heart disease. By 1990, nearly 90 percent of
the public knew of that relationship. In 1971, only
51 percent of Americans with hypertension were
aware of their condition, only 39 percent were
being treated, and only 16 percent had achieved
satisfactory control. Two decades later, the corre-
sponding figures were 84, 73, and 55 percent
respectively. Since the inception of the NHBPEP,
death rates for strokes decreased by nearly 60
percent and heart disease by nearly 50 percent.
These improvements are real, are seen in both
genders, and in African Americans and whites.
The story of efforts to detect, control, and prevent
hypertension is one of the great public health
successes of the second half of the twentieth century.

EDWARD J. ROCCELLA

(SEE ALSO: Blood Pressure; Framingham Study;
National Institutes of Health; Stroke)
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NATIONAL INSTITUTE FOR
OCCUPATIONAL SAFETY AND
HEALTH

The National Institute for Occupational Safety
and Health (NIOSH) is the primary federal agency
conducting research on the safety and health of
the workplace. NIOSH is part of the Centers for
Disease Control and Prevention in the U.S. Depart-
ment of Health and Human Services. The Institute
was established in 1971 by the Occupational Safety
and Health Act (OSH Act) of 1970 to provide
research, information, education, and training in
the field of occupational safety and health. To
conduct its programs, NIOSH draws from several
public health disciplines, including industrial hy-
giene, epidemiology, nursing, engineering, medi-
cine, statistics, psychology, the social sciences, and
communication.

NIOSH develops and promotes the use of
national and state-based surveillance systems to
identify, quantify, and track injuries and illnesses.
Epidemiological analyses of these databases help
identify unsafe or unhealthy workplace conditions.
NIOSH also supports laboratory and field research
to further identify, assess, and control occupa-
tional hazards and exposures and the diseases
and injuries they cause. The research is conducted
both intramurally by NIOSH personnel and
extramurally through research grants and coop-
erative agreements. In 1996, NIOSH and more
than five hundred other organizations and indi-
viduals enhanced these collaborations by estab-
lishing the National Occupational Research Agenda
(NORA) to guide occupational safety and health

research on a broader scale. NORA provides a
framework of priorities for both intramural and
extramural research programs.

In addition to identifying risks, NIOSH devel-
ops and evaluates prevention measures such as
control technology, personal protective equipment,
and work practices. NIOSH assesses potential health
problems at worksites upon the request of employ-
ers, employees, and other government entities.
These evaluations often identify new occupational
health problems and provide the industry-wide
expertise needed to target prevention initiatives.

NIOSH uses the knowledge gained from re-
search, surveillance, and prevention efforts to de-
liver critical information to workers, employers,
the public, and the public health community. The
institute produces and disseminates various infor-
mational materials, including policy and criteria
documents, technical and surveillance reports, and
educational documents. NIOSH also evaluates the
effectiveness of worker training programs to en-
sure that the messages of workplace safety and
health are effective for individual workers.

As directed by the OSH Act, NIOSH works to
maintain adequate numbers of occupational safety
and health professionals and researchers by estab-
lishing, strengthening, and expanding graduate
and undergraduate educational programs and spe-
cial training grants.

For further information contact NIOSH at
1–800-35-NIOSH (1–800-356–4674) or visit the
NIOSH web site, http://www.cdc.gov/niosh.

JULIE M. BRADLEY

(SEE ALSO: Occupational Disease; Occupational Safety
and Health; Occupational Safety and Health
Administration)
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NATIONAL INSTITUTE OF
ENVIRONMENTAL HEALTH
SCIENCES

The National Institute of Environmental Health
Sciences (NIEHS) was founded in 1969. Its mis-
sion is to reduce the burden of disease caused by
environmental factors through defining how envi-
ronmental exposures affect human health and
how individuals differ in their susceptibility to
exposures. The focus of NIEHS is on disease
prevention rather than on treatment, which tends
to characterize the mission of the other Institutes
within the National Institutes of Health.

NIEHS has its headquarters and intramural
laboratories in North Carolina, in close proximity
to research laboratories of the Environmental Pro-
tection Agency. The NIEHS extramural program
funds individual competitive research grants and a
variety of research centers throughout the United
States. These include generalized Centers of Excel-
lence as well as research centers focused on haz-
ardous waste and on children’s health and the
environment. In recent years the NIEHS has ex-
tended its grants and centers program beyond
basic laboratory science to a broader range of
public health disciplines and activities, including
K–12 programs, community outreach activities,
and international environmental health. NIEHS
also administers the National Toxicology Program
(NTP) which, in concert with other federal agen-
cies, evaluates the hazards of chemicals.

BERNARD D. GOLDSTEIN

(SEE ALSO: Environmental Determinants of Health;
Environmental Impact Statement; Environmental
Protection Agency; Exposure Assessment; National
Institutes of Health; Toxic Substances Control Act;
Toxicology)

NATIONAL INSTITUTE ON
AGING

The National Institute on Aging (NIA), one of
twenty-five institutes and centers of the U.S.
National Institutes of Health, was established in
1974 to support biomedical, behavioral, and social
research on aging processes and the diseases, prob-
lems, and needs of older people. The mission of

the NIA is to improve the health and well-being of
older Americans. In addition to providing support
for research and research training through the
award of grants, the NIA offers free information to
the public through the National Institute on Aging
Information Center (NIAIC), the Alzheimer’s Dis-
ease Education and Referral (ADEAR) Center,
and through various publications, including Age
Pages, which is a collection of fact sheets on differ-
ent topics, and numerous informational booklets.

JEAN S. KUTNER

(SEE ALSO: AARP; Alzheimer’s Disease; Medicare)

NATIONAL INSTITUTE ON
DRUG ABUSE

The National Institute on Drug Abuse (NIDA) was
established by Congress in 1974, and it became
part of the National Institutes of Health of the U.S.
Department of Health and Human Services in
October 1992. NIDA’s mission is to lead the na-
tion in bringing the power of science to bear on
drug abuse and addiction. This charge has two
critical components: The first is the strategic sup-
port and conduct of research across a broad range
of disciplines. The second is to ensure the rapid
and effective dissemination and use of the results
of that research to improve drug abuse and addic-
tion prevention, treatment, and policy.

Recent scientific advances have improved our
understanding of the nature of drug abuse and
addiction. The majority of these advances, which
have implications for how to best prevent and treat
addiction, have been supported by NIDA. NIDA
supports over 85 percent of the world’s research
on the health aspects of drug abuse and addiction,
and NIDA-supported science addresses essential
questions about drug abuse, ranging from the
molecule to managed care, and from DNA to
community outreach research.

NIDA is seizing upon opportunities and tech-
nologies to further an understanding of how drug
abuse affects the brain and behavior, and is work-
ing to ensure the rapid and effective transfer of
scientific data to policymakers, health care practi-
tioners, and to the general public. The scientific
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knowledge that is generated through NIDA re-
search contributes to improving overall health in
the United States.

NIDA has explored the biomedical and behav-
ioral foundations of drug abuse, ranging from its
causes and consequences to its prevention and
treatment. Among the many and diverse accom-
plishments, NIDA-supported research has:

• Identified the molecular sites in the brain
where opiates, cocaine, PCP, and THC
(the active ingredient in marijuana) have
their initial effect. These discoveries,
together with computer-aided drug de-
sign, are paving the way for development
of new medications to break the cycle of
addiction.

• Used molecular genetic technologies to
clone the genes for the major receptors
for virtually every abusable drug, thus
providing scientists with the tools neces-
sary to study how drugs of abuse exert
their many behavioral effects.

• Supported the development and evalua-
tion of three medications—LAAM, nal-
trexone, and buprenorphine—for the
treatment of opiate addiction.

• Defined nicotine addiction and the scien-
tific basis for therapy using nicotine gum
and skin patches.

• Measured the positive impact of commu-
nity drug-prevention strategies that in-
volve the media, schools, families, neigh-
borhoods, and the workplace.

• Demonstrated that successful drug abuse
treatment reduces criminality as well as
relapse to addiction.

• Pioneered community-based research on
AIDS (acquired immunodeficiency syn-
drome) prevention efforts that showed
that drug users can change AIDS risk
behaviors, and thus reduce their suscepti-
bility to HIV (human immunodeficiency
virus) infection and AIDS.

• Demonstrated that participation in metha-
done treatment significantly reduces HIV
seroconversion rates and decreases high-
risk behaviors.

• Supported the development and evalua-
tion of pharmacologic treatment for
newborns withdrawing from exposure to
narcotics.

• Used advanced imaging techniques to
identify the specific brain circuits that are
involved in craving, euphoria, and other
sequelae of drug addiction. These find-
ings will provide the foundation for the
development of new, targeted medica-
tions to block individual aspects of drugs.

• Demonstrated that prenatal exposure to
cigarettes and marijuana have long-term
effects on cognitive performance.

The results of these and other achievements
through NIDA-funded research provide a scien-
tific foundation for helping to solve the medical,
social, and public health problems of drug abuse
and addiction. More information about NIDA can
be found at www.drugabuse.gov.

LUCINDA L. MINER

(SEE ALSO: Addiction and Habituation; Cocaine and
Crack Cocaine; Drug Abuse Resistance Education
[DARE]; Marijuana; Substance Abuse, Defini-
tion of)

NATIONAL INSTITUTES OF
HEALTH

The National Institutes of Health (NIH) is the
principal federal agency that supports and con-
ducts biomedical research on the prevention and
treatment of disease. It is the center of biomedical
research in the United States and the foremost
medical research enterprise in the world, with a
budget in 2001 of $20.3 billion. An agency of the
U.S. Public Health Service, it is a part of the
U.S. Department of Health and Human Services.
There are twenty-seven institutes and centers that
comprise the National Institutes of Health, and
the research supported by these institutes ranges
from basic molecular and genomic biology to
translational and applied studies involving indi-
viduals and large populations. Training for careers
in biomedical research is also an important part of
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the NIH mission, as is the dissemination of infor-
mation from this research to the public, to health
providers, and to scientists.

HISTORY OF NIH

The history of NIH reflects an interweaving of the
disciplines of public health, medicine, and basic
biology, with a changing emphasis among these
areas as health science progressed. The NIH had
its origins in the Laboratory of Hygiene, which was
created in 1887 to research cholera and other
infectious diseases. The laboratory was an out-
growth of the Marine Hospital Service created in
1798 and, in turn, became the Public Health Ser-
vice in 1912. Early activities focused on infectious
and communicable diseases brought to the United
States on incoming ships, and on the prevention of
epidemics of yellow fever and cholera. In 1914, Dr.
Joseph Goldberger described his findings that pel-
lagra was a nutritional deficiency disease, rather
than an infectious disease, and could be prevented
by appropriate diet. This discovery marked a shift
from infectious disease investigation. Research on
the importance of nutrition in disease causation
was fostered by this discovery, and the essential
nature of vitamins in health followed.

The modern era of NIH began in 1930 with
the redesignation of the Hygienic Laboratory as
the National Institute of Health. In 1935, 45 acres
of land in Bethesda, Maryland, were donated for
the use of the National Institute of Health. Addi-
tional gifts of land were made and the buildings
and grounds on the current site and were dedi-
cated in 1940.

The National Cancer Institute Act was passed
in 1938, and the first awards for research fellow-
ships were made the following year. Laboratories
at NIH were important in improving prevention
and medical care during World War II. The contri-
butions of science to the war effort provided a
compelling rationale for the remarkable invest-
ment in biomedical research that followed during
the second half of the twentieth century.

The Public Health Service Act of 1944 pro-
vided the legislative authority for post–World War
II research programs and made the National Can-
cer Institute a part of NIH. In 1948, the National

Heart Institute was authorized, and the name of
NIH officially became the National Institutes of
Health. The research emphasis shifted to investi-
gation of basic biology and biochemistry and the
disorders of biology that lead to disease. Preven-
tion and treatment of diseases have been based
largely on understanding the fundamental altera-
tions in biology following World War II. Support
for research conducted at colleges and universities
also increased with an expanding budget. Other
institutes and centers have been authorized and
totaled twenty-seven in 2001. A clinical center on
the Bethesda campus was dedicated in 1953 as the
principal on-campus or intramural resource for
clinical research. This facility combines patient
facilities (inpatient and outpatient) with laborato-
ries to foster integration of research from patient
to laboratory.

During the second half of the twentieth cen-
tury, the breadth and complexity of biomedical
research activities conducted at NIH and sup-
ported at non-NIH sites increased. From 1950
onward, research emphasis shifted to chronic dis-
eases, which had assumed epidemic proportions
in the United States and other industrialized coun-
tries. Basic levels of molecular biology and genomics
were increasingly probed. This led to an important
benchmark at the turn of the millennium—the
publication of the human genome map. Informa-
tion on the inherited susceptibility and the inter-
play between genetic and environmental factors
will eventually provide insights that will be trans-
lated into practical research.

Studies of large populations, like the Framing-
ham Heart Study, have also been initiated by NIH
to delineate risks for disease. Similarly, large
interventional trials have tested effective means of
preventing and managing these risks. These inves-
tigations were an outgrowth of an improved un-
derstanding of disease causation and the need to
extend these findings to patients and populations.
The growth of knowledge has been exponential,
and the investment in biomedical research has
produced a remarkable return to the public in
improved health and increased longevity. Political
support for the NIH budget has been consistent
and bipartisan, reflecting broad public-interest sup-
port and confidence in the benefits of health
research.
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SUPPORT OF RESEARCH

Research activities are conducted in the laborato-
ries of NIH by intramural scientists and are further
supported through extramural grants and con-
tracts at 2,570 academic and research facilities in
the United States and worldwide. The NIH labora-
tories and clinical facilities are located principally
in Bethesda, Maryland, with additional laborato-
ries located elsewhere in Maryland and in Mon-
tana. Intramural research accounts for only about
10 percent of the budget of NIH. The overwhelm-
ing majority of funds thus support research being
conducted at extramural sites. These extramural
research studies are supported by grants and con-
tracts awarded to nonfederal scientists working in
universities, medical schools, hospitals, and re-
search institutions. In 2000, there were over 37,000
grants and contracts supporting research and over
16,000 grants supporting research training.

Both intramural and extramural research un-
dergoes rigorous scientific review before being
funded, and oversight continues during the course
of the work. Investigators who want to conduct
research prepare an application describing the
proposed work. This application can be initiated
by the investigator, or it can be submitted in
response to an NIH-initiated solicitation. Grants
and contracts to non-NIH institutions and scien-
tists are awarded after review and evaluation by
panels of scientists expert in the particular re-
search area for which support is requested. These
proposals are reviewed and scored for scientific
merit and relevance.

The initial scientific review by scientific peers
is followed with review by an advisory council of
senior scientists representing the institute or cen-
ter involved, and this council is charged with over-
seeing the development of a balanced portfolio of
sponsored research. The grants and contracts are
funded by the institutes and centers from funds
appropriated to them by Congress. This review by
panels of nongovernmental scientific peers (the
peer-review system) has been fundamental to the
evaluation and support of meritorious research
and to sound investment of public funds in re-
search. The process of peer review is now used by
many other governmental and nongovernmental
organizations in the United States and internation-
ally. The researchers report on progress during

the conduct of the project and, importantly, re-
port their results in journals and meetings, making
the findings available to other investigators and to
the public.

ORGANIZATION AND SCOPE
OF NIH RESEARCH

The NIH supports and conducts research at all
levels of scientific inquiry, from molecular biology
through clinical research on individuals, to the
study of large groups and communities. Support
for training is provided at the levels of predoctoral,
postdoctoral, and established investigators. Train-
ing is supported for all levels of scientific study.
The institutes and centers typically support re-
search and research training related to a specific
condition (e.g., cancer, heart disease) or phase of
life (e.g., child health and human development,
aging) or for cross-cutting issues (e.g., health dis-
parities, complementary and alternative medicine).
Some centers are engaged in scientific review or
support of research resources.

The development of the institutes has fol-
lowed the evolution of public and Congressional
interest in diseases and health issues. There is now
a belief that research should be the foundation for
health policy, medical care, and public health ac-
tion. The orientation by condition or phase of life
has derived from public and Congressional advo-
cacy related to medical and public health issues.
One strength of this organizational structure is the
integration of basic scientists with clinical research-
ers in the investigation of diseases.

This vertical integration allows scientists to
unite basic biology with clinical and public health
science and to promote a translation of scientific
advances to human clinical studies. This integra-
tion occurs in both intramural and extramural
research programs, and both clinical and public
health applications benefit from this orientation.
Clinical research flourishes with the integration of
basic research, and this has influenced medical
training and specialty emphasis. Each institute or
center supports the full spectrum of research, with
a few exceptions.

The vertical organizational structure of the
NIH requires special efforts to integrate research
across the institutes at each scientific level—a hori-
zontal integration. The commonalities of basic
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biologic mechanisms compel collaboration among
scientists who might be studying, for example, the
biology mechanisms involved in cancer or heart
disease. Similarly, there are joint risks for condi-
tions such as cancer and heart disease and this
requires collaborative study of the risks to exposed
populations. During the 1990s, the institutes em-
phasized cross-institute and trans-NIH research to
afford an integration of populational research
across institutes. To foster this integration, several
programmatic offices within the Office of the NIH
Director have been developed. The Office of Dis-
ease Prevention and the Office of Behavioral and
Social Sciences Research are examples. These of-
fices work with the institutes to develop crosscutting
research in the areas of prevention and behavioral
research, respectively, and to coordinate activities
with other federal agencies and the private sector.

Examples of the vertical and horizontal inte-
grations illustrate how this structure advances
knowledge. The mapping of the human genome
and discovery of specific genes related to particu-
lar diseases afford an opportunity to identify indi-
viduals at risk for disease and to develop approaches
that might modify this risk and prevent disease.
Importantly, the interplay between genetic and
environmental risk can be determined and appro-
priate interventions developed. Variations of BRCA-
1 and BRCA-2 genes were found in studies of
families having a high risk of breast cancer, for
example. Subsequent population studies have dis-
closed the prevalence and penetrance of these
genes in more general populations and have pro-
vided realistic estimates of when to screen for the
genetic variation. The abnormality encoded by
these genes is being investigated and could lead to
behavioral interventions to modify the risk of
breast cancer.

Prevention research exemplifies cross-institute
collaboration. Several personal and environmen-
tal risks affect development of more than one
disease, and there may be beneficial as well as
adverse effects. The use of hormonal replacement
by menopausal women can have beneficial effects
on cardiovascular disease, osteoporosis, and men-
tal acuity, in addition to the aesthetic effects for
which they are commonly taken. However, this
therapy also poses risks for breast cancer and
cancer of the uterus. To quantify the benefits and
risks of hormonal replacement therapy for this
range of clinical conditions, a large clinical trial is

in progress utilizing the scientific expertise of
several institutes and dependant on scientists at
academic institutions with a range of specialty
expertise in the conditions being studied. The
planning, conduct, and monitoring of this large
trial has required the participation of epide-
miologists, biostatisticians, clinical trialists, and
community organizers.

A description of the institutes and offices,
their missions, and recent accomplishments are
available at the NIH web site at http://www.nih.
gov/. A list of all currently funded grants and
contracts is available at http://www-commons.cit.
nih.gov/crisp/, including an abstract describing
the research project or program. A special web site
containing all NIH-supported clinical trials is avail-
able at http://clinicaltrials.gov/. This site pro-
vides information to patients and referring physi-
cians regarding available clinical trials.

WILLIAM R. HARLAN

(SEE ALSO: Centers for Disease Control and Preven-
tion; Healthy People 2010)
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NATURAL DISASTERS

Natural disasters occur when forces of nature
damage the environment and manmade struc-
tures. If people live in the area, natural disasters
can cause a great deal of human suffering. As a
result of disasters, people may be injured or killed,
or may lose their homes and possessions. The
impact is so great that the affected community
often must depend on outside help in order to
cope with the results (Noji, Gunn and William).
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Examples of natural forces that can cause wide-
spread human suffering include earthquakes, tor-
nadoes, hurricanes, floods, volcanic eruptions, wil-
derness fires, and extreme hot or cold temperatures.
Between 1975 and 1996, natural disasters world-
wide cost 3 million lives and affected at least 800
million others (Noji). In the United States, damage
caused by natural hazards costs close to one billion
dollars per week.

PUBLIC HEALTH EFFECTS OF
NATURAL DISASTERS

The physical force of a disaster can directly cause
injury and death to the population, and each type
of disaster can result in its own combination of
physical injuries. In earthquakes, buildings and
the objects inside them can fall, injuring those who
live or work there. Floods can result in drowning,
and wildfires can cause burns and illness from
smoke inhalation. In addition to the direct injury
and death caused by the disaster’s force, there can
be other serious adverse effects on the well being
of those living in the area.

The large numbers of people who are sud-
denly ill or injured can exceed the capacity of the
local health care system to care for them. In addi-
tion to the burden of increased numbers of pa-
tients, the system itself can become a victim of the
disaster. Hospitals may be damaged, roads blocked,
and personnel may be unable to perform their
duties. The loss of these resources occurs at a time
when they are most critically needed.

The disaster also can hamper the ability to
provide routine, non-emergency health services.
Many people may be unable to obtain care and
medications for their ongoing health problems.
The disruption of these routine services can result
in an increase in illness and death in segments of
the population that might not have been directly
affected by the disaster.

Much has been written about the mental health
aspects of natural disasters. The popular images of
a community paralyzed by the shock of the disas-
ter, panicking or looting, are unfounded. Actually,
people tend to come together following a natural
disaster. Survivors offer immediate assistance to
those who are injured or trapped in earthquake
damaged buildings, help with sandbagging efforts
in floods, offer shelter and assistance to those

made homeless, and volunteer goods or money to
those in need. However, living in a disaster area
can be highly stressful. Staying in damaged build-
ings, relocating to shelters, dealing with the death
or injuries of loved ones, as well as the prolonged
time and energy involved in recovering from the
affects of the disaster can result in feelings of
anxiety and depression. While these might be
normal responses to stress and unpleasant events,
the degree to which a disaster can disrupt daily
living may contribute to an increase in these feelings.

ENVIRONMENTAL HEALTH AND
POPULATION DISPLACEMENT

Certain disasters can interfere with the function-
ing of water and sewage systems as well as the
provision of gas and electricity. The loss of these
everyday services can increase the risk for sickness
even in uninjured people. For example, drinking
unclean water or eating inadequately stored or
prepared food can cause serious intestinal illness.

The most serious consequences of natural
disasters are related to mass population displace-
ments. Many people cannot stay in their homes
because the buildings are so badly damaged that
they are structurally unsafe. Others refuse to stay
in otherwise stable buildings because they fear that
they might collapse. While this often occurs fol-
lowing violent storms, it is particularly the case
after earthquakes, when potentially damaging af-
tershocks commonly occur. In many cases, those
displaced by disasters find shelter in the homes of
people they know, while others must go to shelters
staffed by disaster relief authorities such as Red
Cross/Red Crescent Societies and government
agencies.

Placing large numbers of people in crowded
shelters poses a risk for additional health prob-
lems. It can be difficult to provide so many people
with clean drinking water, sufficient waste dis-
posal, and safe, nutritious food. This temporary
living situation can also increase the chances for
outbreaks of certain diseases. It is important to
remember that only those diseases that are found
in the affected community during predisaster times
pose a danger to displaced populations after a
disaster occurs. For example, it would be unlikely
for those living in a shelter following a flood in the
upper Midwest portion of the United States to
experience an outbreak of malaria (as malaria
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does not exist in that part of the world), but poor
sanitary services could contribute to an outbreak
of conditions such as infectious diarrhea or some
forms of respiratory illness. In addition, an occa-
sional outbreak of more serious illnesses that might
occasionally appear in the community during
nondisaster times, such as meningitis or measles,
would be a more significant health risk in shelters.

When large numbers of people gather in un-
sheltered settings, such as parks or open fields,
there is an even greater risk of illness. This is
because these areas often do not have enough
sanitary services. Clean drinking water may have
to be trucked into the area, and prompt attention
must be directed to providing facilities to handle
human waste. The ability to receive, safely store,
and prepare food is also a concern for the health of
the displaced population. Flies, mosquitoes, and
rodents that might be carrying diseases that can
cause illness in humans add to the risk of living in
an unsheltered setting.

NEEDS ASSESSMENTS AND SURVEILLANCE

The impact of a disaster on the public’s health
poses special problems for public health profes-
sionals. They must monitor the health needs of the
disaster-affected population and work to ensure
that emergency managers take actions to meet
those needs. They also need to maintain the every-
day public health programs that were in place
before the disaster occurred. These challenges can
be addressed in several ways.

Rapid assessment surveys can be conducted of
those living in areas most impacted by the disaster.
Often, aerial views of the disaster area can indicate
damage to key facilities (hospitals, utility stations,
major roads), residential structures, and the as-
sembly of large numbers of people in unsheltered
settings. Teams of public health, engineering, so-
cial service, and medical personnel can then go to
those areas that appear most damaged and begin a
survey of the people living there. The affected area
is divided into smaller areas, called clusters. The
teams interview a representative sample of seven
people from each of thirty different clusters in the
high-impact disaster area. Using a standard set of
questions, they gather information about the num-
ber of injuries, deaths, houses without running
water, functioning toilets, electricity, heat, and
those with ongoing medical conditions (Malilay).

With the information gathered from the assess-
ment surveys, disaster health managers can draw
conclusions about which segments of the affected
community are at greatest need for emergency
efforts. Once the decision is made to direct re-
sources to the most seriously affected areas, an-
other rapid assessment may be performed to de-
termine the effectiveness of those efforts.

Other information about the number and
types of injured may be obtained from medical
facilities. It is important to distinguish between
patients who were injured or made ill as a result of
the disaster from those who happened to seek
medical attention for conditions not related to the
disaster. This requires a working knowledge of the
injury and illness patterns that are associated with
different natural disasters. Definitions of which
types of conditions will be attributed directly to
the disaster or its consequences also are needed.

Computer models are being developed that
can combine views of buildings, transportation
ways (highways, railroads, airports, and harbors),
utilities, and medical facilities with local hazards of
varying severity. These models, currently being
tested for earthquakes, allow emergency managers
and health planners to predict the extent of dam-
age and injuries if a hazard occurs in their commu-
nity. Once these models are refined and validated,
they may prove valuable to emergency response
and public health planners.

As the global population continues to grow
and more people live in hazard-prone areas, there
will be an increase in the number and severity of
mass population emergencies. Public health per-
sonnel have a key role in natural disaster prepara-
tion and response. Before a disaster occurs, they
need to have systems in place to identify and track
diseases. They must also understand the basic
health issues of water and food safety, sanitation,
and environmental hazards.

Public health practitioners routinely provide
comprehensive programs of health education and
preventive care that put them in close contact with
those living in the community. They can use their
professional skills to develop and evaluate pro-
grams for community disaster preparedness be-
fore a disaster strikes. After the disaster, they have
the ability to help assess its affects on the local
population. By adapting their knowledge and skills
to these large-scale emergencies, public health
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professionals can have a significant impact on
reducing the negative health affects of disasters.

STEVEN J. ROTTMAN

KIMBERLEY SHOAF

(SEE ALSO: Famine; Refugee Communities; War)
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NEEDLE EXCHANGE
PROGRAM

Illicit intravenous drug users (IVDUs) commonly
share injection needles, transmitting blood-borne
infections—notably HIV and hepatitis B and C—
in the process. Needle exchange programs pro-
vide clean, sterile needles to drug users, with no
questions asked. As infected IVDUs often infect
others, this is considered a better approach to a
serious public health problem than moralizing
and admonitions to desist from using illicit intra-
venous drugs, though these programs have forced
opposition in many quarters.

Some have suggested that a better approach
would be to legalize illicit drugs and provide them
under license to those who are addicted, while
simultaneously providing substance abuse pro-
grams aimed at rehabilitation. In the long run this
might eliminate the problem and destroy the fi-
nancial base of the hugely lucrative illicit drug
trade, though, in the United Stated at least, politi-
cal pressure to be “tough on crime” keeps such an
approach from being considered.

JOHN M. LAST

(SEE ALSO: Blood-Borne Diseases; Drug Abuse Resist-
ance Education [DARE]; Politics of Public Health;
Public Health and the Law; Substance Abuse)

NEEDLESTICK
“Needlestick” is a slang term for a puncture wound
made by a contaminated hypodermic needle, es-
pecially one that may convey HIV infection to
health workers such as nurses or physicians.
Although this is a rare mode of transmission of
HIV or other serious infection, the risk is real:
about three or four out of every thousand episodes
of needlestick in Europe and North America have
led to confirmed HIV infection. The risk is re-
duced by education, which must begin with junior
staff when they are first in contact with patients,
and with rigorous attention to sterile procedures,
including universal precautions.

JOHN M. LAST

(SEE ALSO: Communicable Disease Control;
HIV/AIDS; Universal Precautions)

NEIGHBORHOOD HEALTH
CENTERS
Neighborhood health centers (NHCs) comprise a
wide array of organizations, typically nonprofit or
public entities that provide services in medically
underserved areas. NHCs typically exist where
economic, geographic, or cultural barriers limit
access to primary health care for a substantial
portion of the population. The clinics seek to
tailor services to the needs of the community or
special populations they serve. They do this by
building a community-based primary care infra-
structure and by striving to provide family-oriented,
culturally competent primary care, often linked to
social services. The NHCs attempt to provide ac-
cessible and dignified health services to low-income
persons and others with barriers to receiving care.
The centers are often created by community groups,
physicians, churches, and/or hospitals. Well over
fifteen million of the nation’s neediest people
receive primary health care through NHCs.

Many types of NHCs exist, the largest being a
network of approximately 700 Community and
Migrant Health Centers with over 3,000 delivery
sites, funded by the Health Resources and Ser-
vices Administration of the U.S. Department of
Health and Human Services (USDHHS). These
sites are located in federally designated Medically
Underserved Areas. There are also free clinics
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available throughout the country. The number of
free clinics grew from approximately 130 in 1992
to over 300 in 1998, according to the Free Clinic
Foundation of America. Free clinics are staffed
predominantly by volunteers. Significant numbers
of faith-based clinics, hospital owned or affiliated
clinics, clinics operated under the direction of city
governments also exist, as well as some free-standing
unaffiliated clinics.

Many NHCs target their service to all ages and
attempt to provide comprehensive services, which
can include some or all of the following: outpa-
tient medical, dental, supplementary and/or sub-
sidiary hospital follow-up, mental health, substance
abuse, and WIC nutrition. Some even provide
transportation to connect those in need with the
service providers. Other NHCs target their ser-
vices to specific populations, such as women, chil-
dren, ethnic groups, the homeless, the elderly,
residents of public housing, schools, persons with
special needs (e.g. HIV positive), or runaway
children.

NHCs are financed in many different ways.
Support comes from government (city, county,
state, or federal support or grants), foundations,
philanthropy, volunteers, churches, hospitals, health
plans, individual contributors, community-action
organizations, and others. Most NHCs charge fees,
typically using a sliding fee scale based upon an
individual’s income. Not all organizations charge,
however. Free clinics provide services at little or
no charge, relying heavily on volunteers and
nonpatient financial support.

RICK WILK

(SEE ALSO: Access to Health Services; Community and
Migrant Health Centers; Community Mental Health
Centers; Community Organization; Primary Care;
Social Medicine; Social Work; United States Depart-
ment of Health and Human Services [USDHHS])
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NEWBORN SCREENING

Newborn screening is an organized process of
identifying medical conditions in newborn babies
that, if untreated, can cause developmental delays,
serious illness, or even death. Generally, these
conditions cause no symptoms in the first days of
life. Screening programs have therefore been de-
veloped to identify and treat babies with these
conditions before permanent damage occurs. In
the United States, these programs are usually man-
dated by state public health laws.

In 1964, phenylketonuria (PKU) became the
first disorder subject to generalized newborn screen-
ing. Phenylketonuria causes mental retardation
due to the baby’s inability to metabolize the amino
acid phenylalanine, which then accumulates in the
blood. It can be successfully treated with a diet low
in phenylalanine. PKU is diagnosed through a
blood sample. Since 1964, technological advances
allow screening for many more diseases on the
same blood sample, including adrenal hyperpla-
sia, biotinidase deficiency, blood sample, includ-
ing cystic fibrosis, galactosemia, homogystinuria,
hypothyroidism, maple syrup urine disease, and
sickle cell disease. Abnormal results are reported
to the baby’s doctor with recommendations for
further confirmatory testing and treatment.

Screening for hearing impairment was imple-
mented in the 1970s. Initially, only known risk
factors, such as a family history, prompted a hear-
ing test. In the 1990s, universal newborn hearing
screening began to be implemented in the United
States and in Europe. Children with moderate to
severe hearing impairment benefit by diagnosis
and treatment early in life to maximize speech and
language development.

JOHN H. VOLLMAN

(SEE ALSO: Child Health Services; Hearing Disorders;
Maternal and Child Health; Screening; and articles
on specified diseases mentioned herein)
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NIGHTINGALE, FLORENCE
Florence Nightingale was born in Florence, Italy,
on May 12, 1820. The daughter of upper-class
British parents, Nightingale pursued a career in
nursing, despite family objections, believing it to
be God’s will. In 1851 she received her initial
training in Kaiserworth at a hospital run by an
order of Protestant Deaconesses. Two years later
she gained further experience as the superintend-
ent at the Hospital for Invalid Gentlewomen in
London, England.

After reading a series of correspondence from
the London Times in 1854 on the plight of wounded
soldiers fighting in the Crimea, Nightingale asked
the British secretary of war to secure her entrance
into the military hospitals at Scutari, Turkey. He
not only granted her permission but designated
her the head of an official delegation of nurses.
Nightingale worked for the next two years to
improve the sanitary conditions of army hospitals
and to reorganize their administration. The Times
immortalized her as the “Lady with the Lamp”
because she ministered to the soldiers throughout
the night.

Upon her return to England, Nightingale con-
ducted an exhaustive study of the health of the
British Army and created a plan for reform that
she compiled into a five-hundred-page report enti-
tled Notes on Matters Affecting the Health, Efficiency,
and Hospital Administration of the British Army (1858).
In 1859 she published Notes on Hospitals, which was
followed in 1860 by Notes on Nursing: What It Is and
What It Is Not. That same year she established a
nursing school at St. Thomas’s Hospital in London.

Nightingale wanted to make nursing a respect-
able profession and believed that nurses should be
trained in science. She also advocated strict disci-
pline, an attention to cleanliness, and felt that
nurses should possess an innate empathy for their
patients. Although Nightingale became an invalid

following her stay in the Crimea, she remained an
influential leader in public health policies related
to hospital administration until her death on August
13, 1910.

JENNIFER KOSLOW

(SEE ALSO: History of Public Health; Leadership;
Nurse)
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NO-FAULT LEGISLATION
See Legislation and Regulation

NOISE
Sound is an essential form of human communica-
tion. However, unwanted sounds, or noise, can
lead to a variety of medical problems, including
deafness and elevated blood pressure; there is also
evidence for an increased pulse rate. There is
some evidence suggesting that environmental noise
may affect the learning ability of children.

Sound waves are generated by vibrations mov-
ing through the air, and they are perceived through
a complex interaction of vibrations hitting the
inner ear. External vibrations are translated,
through bones, into additional vibrations, which
are then picked up by hair-like structures in the
inner ear. These vibrations are further translated
into neurologic signals, which are registered in the
brain and received as intelligible information.

Noise can be normal sounds that get in the
way of being able to perceive wanted sounds.
Sound is measured in units called decibels, and the
human ear is well-designed to perceive and inter-
pret sounds at low decibel levels and across a wide
spectrum of vibration. Sounds that are too loud,
however, can damage the ability of the ear to make
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sense of what is perceived. A graphic measure-
ment of what one can hear is called an audiogram,
and hearing loss can be traced on audiograms.
There is some hearing loss that is considered
normal with aging, called presbycusis. Additional
hearing loss and other physiological damage, may
result from excessive loud noise.

There is some controversy as to what level of
sound is too high, particularly in workplaces. It is
thought that the maximal tolerable noise level for
an eight-hour workplace exposure is about seven-
ty-five decibels. The current allowable standard is
eighty-five decibels. The standard was decreased
from the previous ninety decibel level after a hard-
fought battle to try and prevent a significant num-
ber of cases of hearing loss. At eighty-five decibels,
hearing protection and noise monitoring becomes
mandatory. There are several ways that noise can
be reduced, either through changes in noise-making
equipment itself, or by providing personal protec-
tive equipment to individuals who must work in
noisy environments. The two basic types of per-
sonal protection are earplugs and earmuffs. Ear-
muffs, which can be put on and taken off more
easily, are useful where the noise may be intermit-
tent, such as at airports. Earplugs are more practi-
cal for people who spend considerable continuous
periods of time in noisy environments.

In addition to noisy workplace environments,
there are certain general environments where noise
may be a particular problem. Among these are
subway systems, where passengers may be inter-
mittently exposed to high noise levels, and in
communities located near airports. Over time there
has been a considerable effort to diminish the
noise around airports, both through the use of
quieter engines and through changes in flight
paths. In some extreme situations, homes have
been bought and people moved out of flight paths
near airports to help reduce the risk and annoy-
ance associated with such noise.

ARTHUR L. FRANK

(SEE ALSO: Hearing Disorders; Hearing Protection;
Occupational Safety and Health)
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NOMOGRAM
A nomogram is a chart that displays values of three
related variables in vertical columns in such a way
that when a ruler is placed across values in any two
columns, the corresponding value of the variables
in the third column can be read directly from the
chart. A common application is a display of heights,
weights, and body-mass index—the latter being
mathematically computed from height and weight
and, in practice, can be read from the nomogram
chart to derive the value for individual patients or
clients in a doctor’s office.

JOHN M. LAST

(SEE ALSO: Health Measurement Scales)

NONCOMMUNICABLE
DISEASE CONTROL
Noncommunicable diseases are usually thought of
as chronic conditions that do not result from an
acute infectious process. These conditions cause
death, dysfunction, or impairment in the quality of
life, and they usually develop over relatively long
periods—at first without causing symptoms; but
after disease manifestations develop, there may be
a protracted period of impaired health. Generally,
these conditions or diseases result from prolonged
exposure to causative agents, many associated with
personal behaviors and environmental factors. The
major noncommunicable diseases are listed in
Tables 1 and 2. Noncommunicable diseases also
include injuries, which have an acute onset, but
may be followed by prolonged convalescence and
impaired function, as well as chronic mental
diseases.

Noncommunicable diseases are the leading
cause of functionary impairment and death world-
wide. These conditions have been the leading
cause of death in the United States and other high-
income countries over the last fifty years, and they
are emerging as a leading cause of death in low- to
middle-income countries. Table 1 depicts the lead-
ing causes of death worldwide showing that non-
communicable diseases and injuries account for
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Table 1

Causes of Death Worldwide: Estimates for 1999

Total Deaths 55,965
Communicable Diseases 17,380 (31%)
Non-Communicable Diseases 33,484 (59.8%)
Injuries 5,101 (9.1%)
Cardiovascular Diseases 16,970 (30.3%)
Cancers 7,065 (12.6%)
Respiratory Diseases 3,575 (6.4%)
Digestive Diseases 2,409 (3.7%)
Neuropsychiatric Disorders 911 (1.6%)
Genitourinary Diseases 900 (1.6%)

SOURCE: Adapted from The World Health Report 2000: Health
Systems: improving performance. Geneva: World Health 
Organization, 2000.

(in thousands)

over two-thirds of deaths. In addition, these dis-
eases cause pain, disability, loss of income, disrup-
tion of family stability, and an impaired qual-
ity of life.

Disability-adjusted life years (DALYs) consti-
tutes one means of assessing the effect of disease,
as shown in Table 2. (DALYs are a measure ac-
counting for years of life spent with diminished
function resulting from health conditions of vary-
ing severity.) Over the past century, dynamic
changes have occurred in the worldwide preva-
lence of noncommunicable diseases, and even
more rapid transitions are expected in the twenty-
first century. These changes have been driven by
social, economic, and public health progress, and
the strategies for change have been illuminated by
research.

ASCENDENCY OF NONCOMMUNICABLE
DISEASES

In 1900, the average life expectancy worldwide
was about forty-seven years, and there were few
differences among different countries. The lead-
ing causes of death in the United States and world-
wide were communicable diseases and nutrition-
ally related conditions (see Tables 1 and 2). Infant
and childhood mortality was high because of infec-
tions and poor nutrition—the short average life
span mainly reflected high mortality in the early
years of life. During the first half of the twentieth

Table 2

Burden of Disease Worldwide: Estimates for 1999

Disability-Adjusted Life Years

Total DALYS 1,438,154

Communicable Diseases 615,105 (42.8%)
Non-Communicable Diseases 621,742 (43.2%)
Injuries 201,307 (13.9%)
Cardiovascular Diseases 157,185 (10.9)
Neuropsychiatric Disorders 158,721 (11.0)
Cancers 84,500 (5.9)
Respiratory Diseases 70,017 (4.9)
Congenital Abnormalities 36,557 (2.5)

SOURCE: Adapted from The World Health Report 2000: Health 
Systems: improving performance. Geneva: World Health 
Organization, 2000.

(in thousands)

century, the high-income, industrialized countries
of the world made major advances against infec-
tious and childhood diseases through improved
public health measures, nutrition, vaccines, and,
to a lesser degree, antibiotics. Childhood mortality
declined in these countries, survival to middle and
late adult life increased, and noncommunicable
diseases emerged in the middle of the twenti-
eth century as the major threat to health. This
“epidemiologic transition” from communicable to
noncommunicable diseases as the major threats to
health did not begin in low- and middle-income
countries (LMICs) until the last half of the twenti-
eth century. In many countries with rapidly devel-
oping economies, such as Malaysia and Korea, the
transition was rapid in the latter half of the cen-
tury. The public health experience of high-income
countries was applied successfully by these coun-
tries. Currently, many middle-income countries
have health profiles that resemble those of high-
income countries. But this epidemiologic transi-
tion to noncommunicable disease not only differs
across countries but has been interrupted by re-
cent events.

Unfortunately, the trend in many countries
have been impacted by a new epidemic plague—
HIV/AIDS (human immunodeficiency virus/ac-
quired immunodeficiency syndrome). Many coun-
tries in Africa and southern Asia have high infec-
tion rates for HIV, and the disease principally
affects young adults and newborn infants in these
areas. From 1980 onward, the rapid transmission
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of this fatal disease has not been preventable
except by behavioral change; there is no vaccine
for prevention, and affordable treatment has not
been available in low-income countries. This leaves
many countries with a double burden of health
problems—a new epidemic of infectious disease
and unresolved infectious conditions, as well as a
growing set of noncommunicable diseases.

The state of the epidemiologic transition var-
ies around the world, reflecting the social, cul-
tural, economic, and health resource factors in
various countries. The health status of the nations
of the world is reported by the World Health
Organization, and models have been developed to
predict future disease patterns by region and coun-
try. These models are based on observed trends in
disease prevalence (frequency) for countries and
regions of the world. The book Global Burden of
Disease, edited by Christopher Murray and Allen
Lopez provides a prediction of health status in
2020. Rather than taking cause of death and age at
death as the principal measures of health, Murray
and Lopez have combined measures of morbidity
(impaired health) and mortality to assess health
status (see Table 2).

According to estimates of the burden of dis-
ease, high-income countries in 1990 experienced a
preponderance of noncommunicable disease com-
pared to the burden worldwide, as measured by
disability-adjusted life years (DALYS), a measure
that portrays years of life lost due to disabling
conditions, and thus represents the impact of these
conditions. Worldwide in 1990, infectious diseases
and perinatal conditions top the list. However, by
the year 2020 the worldwide burden is projected
to shift to noncommunicable diseases, as indicated
in the right column. There is an important dimen-
sion not obvious from these tables. High-income
countries contain 15 percent of the world’s popu-
lation but account for only 8 percent of the disease
burden. Comparisons of high-income countries
and LMICs indicate that noncommunicable dis-
eases rates were similar across the two levels of
economic income in 1990. A major burden of
noncommunicable disease does exist in LMICs,
but is overwhelmed by the burden of communica-
ble diseases. If the communicable diseases are
controlled successfully, there will be a new world-
wide “epidemic” of noncommunicable disease.

Already, many middle-income countries that are
managing the epidemic of HIV/AIDS are experi-
encing increased survival to middle adult life and
increasing rates of chronic disease and injuries.
This change in disease patterns is useful to the
health planner who needs to evaluate resource
needs, and to the economist who links health,
productivity, and economic development as an
argument to allocate resources to health services.

There was an alarming rise in chronic diseases
and injuries in high-income countries (the United
States, Canada, Australia, European nations, and
Japan) during the middle of the twentieth cen-
tury. This increase was especially striking for
ischemic heart disease, which became the leading
cause of death in these countries in the 1950s and
1960s. This disease results from the formation of
plaques containing cholesterol and blood clots in
the arteries that supply oxygen and nutrients to
the heart muscle. The concerns about this epi-
demic prompted studies that explored the causes
and prevention of the plaques and resultant dis-
ease. From 1960 to the present there has been a
striking decline in ischemic heart disease deaths
in the high-income countries, representing an-
other epidemiologic transition to prevention and
management of chronic diseases and increasing
survival. Life expectancy has increased in these
countries, principally from adding to the years
of life after the age of fifty. Somewhat later, in
the 1990s, cancer deaths began to decline. This
“postindustrialization” improvement in health and
survival has important implications beyond the
increased life expectancy for these countries. First,
noncommunicable diseases can be controlled with
prevention and treatment when the modifiable
environmental causes are identified and controlled
and effective health services are available. Second,
research studies can identify the risks and the
means to modify them. This information can be
applied to individuals and to groups to improve
health. Third, the lessons learned from high-income
countries might be applied to low income coun-
tries to stanch the anticipated epidemic of non-
communicable diseases.

CAUSES AND PREVENTION

Modifiable Causes. The causes of noncommuni-
cable diseases are often divided into modifiable
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Table 3

Burden of Diseases (1999)
(Measured in Disability-Adjusted Life Years)

High Income Countries 1999

Ischemic Heart Disease
Unipolar Major Depression
Cerebrovascular Disease
Cancer
Motor Vehicle Accidents
Chronic Obstructive Pulmonary Disease
Perinatal Conditions
Lower Respiratory Infections

Worldwide 2020 (Projected)

Ischemic Heart Disease
Unipolar Major Depression
Motor Vehicle Accidents
Cerebrovascular Disease
Chronic Obstructive Pulmonary Disease
Tuberculosis
Lower Respiratory Infections
War

Worldwide 1999

Lower Respiratory Infection
Perinatal Conditions
Diarrheal Diseases
HIV/AIDS
Unipolar Major Depression
Cerebrovascular Disease
Malaria
Motor Vehicle Accidents
Chronic Obstructive Pulmonary Disease

SOURCE: Adapted from World Health Report, WHO, 2000 (1) and The Global Burden of Disease (2).
1 The Global Burden of Disease edited by Murray, C. J. L. and Lopez, A. D. World Health Organization.
2 The World Health Report 2000: Health Systems: Improving Performance.

and nonmodifiable factors, although these distinc-
tions are blurring with greater knowledge. Chronic
diseases result from genetic, behavioral, and envi-
ronmental factors and the interactions between
them. These factors, generally termed “risk fac-
tors,” produce molecular and structural changes
in organs and tissues but produce few if any early
symptoms or signs of disease. After relatively long
periods of time, usually decades, disease manifes-
tations and impairment of health result. Risk fac-
tors place an individual at a greater likelihood of
developing disease, but do not predict disease with
absolute certainty. For most chronic diseases, sev-
eral risk factors contribute.

At the population level, a high prevalence of
risk factors can put populations or communities at
greater risk and result in more disease. Risk factors
for future disease development and early struc-
tural changes may be found during the “silent”
period before disease becomes manifest.

The prevention of noncommunicable diseases
entails a definition of the risk factors and applica-
tion of interventions to favorably alter risk before
overt symptoms or signs develop. At an even ear-
lier level, it may be possible to prevent the develop-
ment of risk factors through changes in the envi-
ronment and personal health behaviors. Primary
prevention of chronic disease is therefore an im-
portant goal, as morbidity and mortality may be
averted or forestalled, and promotion of health, or
“primordial prevention,” is perhaps the foremost
goal. Prevention research seeks to identify risks

and to test interventions that modify risk and
thereby prevent disease. Chronic diseases result
from multiple factors that often interact in an
additive or multiplicative fashion to increase risk,
but there are also factors that can obviate or
decrease disease risk. Because most chronic dis-
eases take years to develop, with overt manifesta-
tions occurring in middle to late adult life, there is
considerable potential for early identification and
modification of risk in childhood, adolescence,
and early adulthood.

Injuries include trauma from unintentional
causes, such as vehicular and occupational inju-
ries, as well as intentional injuries, such as inter-
personal violence and self-inflicted trauma. With
increased industrialization and the growth of ve-
hicular traffic, injuries are a major cause of death
and DALYs (see Tables 1 and 2), and the estimated
worldwide burden in 2020 suggests an even greater
increase (see Table 3). Homicides, suicides, and
wars are also regrettably important sources of
injury-related mortality and morbidity.

The prevention of vehicular injuries has fo-
cused on improved vehicular engineering for safety,
better road design and traffic regulation, and im-
proved driver training and enforcement of im-
paired driver laws. Occupational hazards are ad-
dressed with regulations related to the workplace.
Homicidal actions, either individual or national,
continue to pose a threat, particularly with the
development of weapons that pose a threat to
noncombatants. The principal casualties of wars
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continue to be civilian populations, and the advent
of chemical and biological weapons increase fur-
ther the potential for mass civilian deaths, even in
the absence of declared national wars.

Nonmodifiable Causes. A major nonmodi-
fiable individual risk for disease is genetic sus-
ceptibility. This has a very important influence
on disease development, but does not confer an
absolute certainty that a disease will occur. In
the overwhelming majority of diseases, inherited
susceptibility interacts either adversely or bene-
ficially with environmental exposures and per-
sonal behaviors to alter molecular or metabolic
processes that increase the likelihood of disease
development—or to mitigate such changes if the
susceptibilities or the exposures are beneficial. For
example, smoking and tobacco use are risks for
cancer—the risk of smokers getting lung cancer is
ten to forty times that of nonsmokers. However,
not all smokers will develop lung cancer at the
same exposure levels, as measured by number of
cigarettes smoked and the duration of smoking.
There is an individual difference in susceptibility,
attributable in part to genetic differences or to
environmental exposures to substances such as
asbestos, which increases the risk further.

The delineation of the human genome will
accelerate the description of genetic susceptibilities
to disease and clarify the interactions between
genetic differences and environmental risks. How-
ever, discovery of the individual genetic suscepti-
bility will only provide an alert that an increased
risk exists. There is no current safe means of
changing the genetic makeup of individuals, and
multiple changes might be required. Nevertheless,
it might be possible in the future to identify those
genetically at risk and have them avoid certain
environmental exposures, thereby decreasing the
risk for disease. The current preventive strategy,
however, is to identify and eliminate or minimize
damaging exposures and not to seek out and
change the genetic component.

In some instances, a single gene abnormality
will predominate over environmental influences.
For example, familial hypercholesterolemia is a
disorder resulting from a single abnormal gene
that results in blood cholesterol levels two to four
times above normal, depending on whether one or
two alleles are inherited. Ischemic heart disease

develops in middle or early adult life. The usual
modifiers of blood cholesterol levels, diet and
physical activity, have little influence on choles-
terol levels or disease development. The genetic
risk overwhelms the environmental influences.
However, the use of potent new drugs that de-
crease internal cholesterol synthesis in the body
can lower blood cholesterol and the risk for heart
disease. However, for the overwhelming majority
of people, and for the majority of chronic diseases,
alteration of personal and environmental expo-
sures are the most important strategy.

Age represents a nonmodifiable factor in de-
velopment of chronic disease. The mechanism is
assumed to be the cumulative, long-term exposure
to factors that alter function and structure, in-
cluding DNA. However, increasing genetic infor-
mation suggests that there are individual differ-
ences in genetic-environmental damage related to
exposure.

GENERAL ENVIRONMENTAL EXPOSURES

Environmental exposures can be categorized into
general environmental exposures and personal
environmental exposures (see Table 4). The gen-
eral environment encompasses the social, cultural,
and public health aspects of life over which indi-
viduals can exert little or no personal control. For
example, the quality of air and of drinking water or
the exposures in the workplace environment are
managed or regulated by public health or indus-
trial organizations. If toxic exposures exist, the
only personal option would be to change location
or employment, but this is often not feasible. The
public generally depends on public health organi-
zations to monitor and manage the ambient envi-
ronment and to make and enforce regulations in
the public interest. Through public action, how-
ever, individuals can express preferences if the
health risks are known.

Vehicular accidents and injuries result from
increased traffic and speed of traffic, but public
regulation of vehicular design, highway engineer-
ing, and regulation of driver behavior represent
social policy changes that can decrease fatalities
and injuries. Occupational exposures to silica, as-
bestos, and heavy metals can lead to lung disease,
cancer, and death, and regulation and monitoring
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Table 4

Modifiable Risk Factors for Non-Communicable 
Diseases

General Environmental Exposures

Physical environment:
ambient air quality
water quality
occupational and work site
food safety and availability

Social environment:
income
cognitive education
cultural education
access to health services
availability of public health and community services

Personal Environmental Exposures

Smoking (and tobacco use)

Nutrition and Obesity
dietary intake
micronutrient adequacy
caloric balance

Physical Activity

Alcohol/Drug Abuse

Genetic endowment
monogenetic
gene-environment interactions

SOURCE: Adapted from U.S. Department of Health and Human 
Services. Healthy People 2010: Understanding and Im-
proving Health, 2nd ed. Washington, DC: U.S. GPO, 
November 2000.

of the workplace can minimize or eliminate the
risk. Environmental aspects can also facilitate health-
ful behaviors. The community environment can
be made more conducive to personal behaviors
that decrease the risk of chronic disease. For exam-
ple, provision of safe and pleasant community
venues for walking or other physical activity can
help individuals to develop and maintain personal
commitments to increasing physical activity. Simi-
larly, the availability of fresh fruits and vegetables
at reasonable prices in local markets can foster
healthful purchases and eating behaviors.

Other social and environmental characteris-
tics can have a major influence on health, par-
ticularly that of populations. Throughout the world,
groups with higher personal income and greater
education have better health, less disease, and
live longer. This observation was substantiated
throughout the twentieth century and remains
a fundamental factor for both communicable and

noncommunicable diseases. The reasons for health
disparities by income are not completely under-
stood, but include access to health services, knowl-
edge about and resources to act on health-
promoting behaviors, and homes and workplaces
that have less hazardous exposures. Differences in
health status among countries can be explained in
part by differences in per capita income, but there
are exceptions—some countries that have low in-
come levels have relatively good health status (e.g.,
Chile, China, and Sri Lanka). Attention to public
health measures and availability of basic health
services in low-income countries may account for
some of the favorable differences. Within a coun-
try like the United States, which has a high preva-
lence of chronic disease, this income and educa-
tional gradient is also present. Three times as
many people in low-income families report activity
limitations as those in high-income families, and
individuals in high-income families can expect to
live three years longer than those in low-income
families.

Disparities in health across racial and ethnic
groups are not fully explained, but require study
because of the major differences that exist and the
need to address risks in groups with the poorest
health. Important elements in such disparities in-
clude social, economic, and educational factors, as
well as access to care, and the affordability of care.
These factors tend to be confounding and have
made it difficult to sort out the quantitative contri-
bution of each. Some countries have provided
more equitable distribution of public health and
personal health care despite overall limitations in
financial resources. These investments have been
associated with improved health for the entire
country. Considerable speculation has focused on
the role of genetic differences across populations
and groups as an explanation of health differ-
ences. However, this seems less important than
environmental differences, as evidenced by the
many instances of rapid change in disease patterns
within a generation. This could not be explained
by changes in the genetic pool.

PERSONAL ENVIRONMENTAL FACTORS

Personal environmental factors include behavioral
choices that are made every day, though many
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behaviors are habitual. These personal behaviors
are extraordinarily important and have been termed
the underlying or true causes of chronic disease.
They are outlined in Table 4. Use of tobacco,
particularly smoking, is the number one prevent-
able cause of death and disability. It directly con-
tributes to ischemic heart disease, stroke, chronic
lung disease, and several common cancers, espe-
cially lung cancer. These are the leading causes of
death in industrialized countries and will be the
leading causes worldwide during the coming cen-
tury. Even exposure of nonsmokers to second-
hand smoking increases risk. The prohibition of
smoking in public places is an example of a pub-
lic health regulation that decreases the risk for
nonsmokers.

Dietary intake, which includes both the quan-
tity and quality of foods, is highly important in the
development of chronic diseases. An intake of
calories in excess of what is expended during daily
activity leads to obesity and an increased risk of
diabetes, high blood pressure, heart disease, and
some cancers. Increased physical activity can off-
set some excess caloric intake and may have addi-
tional healthful benefits as well. Since much of the
industrialized world now has a predominance of
inexpensive, calorically dense food and too little
requirement for physical activity, it is not surpris-
ing that an epidemic of obesity, and the corre-
sponding increased risk for disease, has occurred.
As low-income countries move toward economic
development and industrialization, there are simi-
lar pressures toward high caloric intake and de-
creased physical activity. Dietary patterns have
important influences aside from the caloric con-
tent. Fruits and vegetables and whole grain prod-
ucts have beneficial effects on health, as does a
limitation of fat intake to no more than 30 percent
of calories.

Other personal behaviors and circumstances
contribute to noncommunicable disease develop-
ment. Alcohol use has both adverse and beneficial
effects. Nonpregnant individuals and groups con-
suming small amounts of alcohol (about one drink
per day) experience less ischemic heart disease.
However, large amounts (about four or more drinks
per day) contribute to chronic liver disease, de-
pression and suicide, and injuries, especially mo-
tor vehicular injuries. Any alcohol use during preg-
nancy carries a risk for impaired fetal development.

Illicit drugs are addictive and impair social and
occupational functioning and are associated with
impaired mental health, notably depression. Both
alcohol and illicit drugs can have long-term effects
on intellect.

There is evidence that behavioral risk factors
are influenced by the availability and affordability
of tobacco, foods, and alcohol. When people im-
migrate to an industrialized country from an area
where chronic diseases are less common, their
pattern of disease changes to resemble the resi-
dent country over several decades of exposure.
There has been no genetic change, but the risk
factors and disease patterns change as the lifestyle
changes. The influence of the new environment is
especially marked in younger individuals. While
genetic susceptibility is important, the factors of
environment and personal behavior are robust,
modifiable, and when changed effectively, can
reduce disease.

RESEARCH

The determination that many attributes and be-
haviors carry risk for disease development has
resulted from large observational studies. Groups
and populations with varying personal behaviors
and degrees of exposure have been studied for the
development of disease, and this has allowed quanti-
tative assessments of risk for the multiple factors
associated with disease. The risk for disease is
generally proportional to the level of the risk
factors. The identification of these risks has pro-
vided a basis for studies to determine the effects of
change. Numerous interventions to modify risk
have been tested in clinical trials and community
comparison studies. These provide a scientific
basis for effective preventive measures that can
modify risk factors and decrease disease and sub-
sequent mortality. There is good evidence that
lowering blood pressure and blood cholesterol,
stopping smoking, and increasing physical activity
can decrease deaths from ischemic heart disease
and stroke. The majority of studies to identify and
modify risk factors have been conducted in high-
income countries where the resources for research
are concentrated. As noncommunicable diseases
increase in lesser developed countries there is a
critical need to utilize findings from these studies
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and to conduct research that relates to indigenous
exposures and cultures of LMICs. While many of
the major risk factors are likely to be operative
worldwide, there are new and perhaps unique risk
factors and novel genetic-environmental interac-
tions to be elucidated. The modification of be-
havioral risks will be dependent on understand-
ing and integrating cultural aspects into lifestyle
changes.

The profile of risk factors is constantly evolv-
ing, and in some instances there are infectious or
communicable factors. Recent research indicates
that infectious organisms, viruses, or bacteria may
be resident as chronic infections and can initiate
or contribute to the development of chronic dis-
ease. For example, the principal cause of peptic
ulcer of the stomach or duodenum was long thought
to be increased gastric acidity from stress and poor
dietary habits. But, studies have clearly demon-
strated that Helicobacter pylori, a fairly ubiquitous
bacterium causing no acute symptomatology, can
infect the stomach and cause peptic ulcer, and
perhaps gastric cancer. Antibiotic treatment can
eliminate peptic ulcer, and this affords evidence
for its causative role. Similarly, human papilloma
virus (HPV) is present in the early stages of cancer
of the cervix. This association has led the testing of
a vaccine to eliminate the infection and possibly
prevent the development of cervical cancer. Chla-
mydia has been found in the atherosclerotic plaques
of some persons with heart disease, though the
role of the organism is unclear. Studies to elimi-
nate the infection may provide insights that would
serve to prevent and treat the condition.

Chronic conditions tend to result from the
action of multiple factors, genetic and environ-
mental, that increase the risk of disease. As re-
search broadens the understanding of the multi-
ple risks for disease, it would be expected that risk
factors might have quantitatively different effects
in different countries and cultures and expand the
opportunities for intervention and prevention.

After considering these risk factors at the
individual and community level, it is instructive to
ask whether national changes in risk factors pre-
dict countrywide changes in noncommunicable
disease. Observations of disease changes indicate
that there is an approximate correlation between
changes in risk factors and increases or decreases

in the relevant chronic diseases. A striking exam-
ple is the emergence of chronic diseases in LMICs
undergoing social changes associated with adop-
tion of harmful behaviors. Smoking and obesity
are becoming more common in countries under-
going rapid economic development, and these
countries are experiencing the same epidemic of
chronic diseases as the industrialized nations. The
rates of heart disease, stroke, and diabetes have
increased rapidly from 1950 to 1980 in rapidly
industrializing countries. As is true with migrant
groups undergoing change in risk and disease,
environmental factors are critical. However, ge-
netic propensity for particular disease expression
may differ across populations and across coun-
tries. Subcontinental Indians who migrate to high-
income countries and develop obesity have higher
rates of diabetes and heart disease than non-
migrating, native-born with the same levels of
obesity. Two explanations have been offered. The
first is that there is a greater genetic susceptibility
in this population, but it is not expressed until the
sufficient environment—excess calories—is avail-
able. The second is that in utero and early life
experiences, especially food deprivation, change
the expression of the genes as a means of promot-
ing survival. A thrifty gene would conserve energy
and store fat for survival in times of deprivation,
but would be detrimental to health in times of
plenty. Because developing countries are making
the transition from relative privation to adequacy
or excess, this becomes an important considera-
tion in determining modifiable causes of chronic
diseases.

A LOOK AHEAD

The experience of high-income countries indi-
cates that noncommunicable diseases can be pre-
vented and managed with declines in death and
disability. This “postindustrial” epidemiologic tran-
sition is based on the development and applica-
tion of scientific information. Risk factors predict
disease and their modification through public
health and personal health measures can change
disease patterns in individuals, groups, and popu-
lations. Technological development can assist this
change through the development of vaccines, medi-
cines, and foods. However, personal behaviors
and public health policies will always be impor-
tant. These innovations can be transported through-
out the world, but at a financial cost and with the
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need to assure cultural integrity. Cost, education,
and cultural diversity will be barriers to be sur-
mounted worldwide. Further investigation of risk
will include appreciation of gene-environment in-
teractions and exploration of new exposures. The
improvement of health for all will depend on this
progress.

WILLIAM R. HARLAN

LINDA C. HARLAN
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NONGOVERNMENTAL
ORGANIZATIONS,
INTERNATIONAL
See International Nongovernmental
Organizations

NONGOVERNMENTAL
ORGANIZATIONS, UNITED
STATES
Societies and their institutions are commonly di-
vided into three sectors: public or governmental,
for-profit or corporate, and nonprofit or indepen-
dent. This number is sometimes reduced to two—
public and private. The public sector includes

governmental institutions, while the private in-
cludes both for-profit and nonprofit organizations.
Institutions within the nonprofit or independent
sector are often referred to as nongovernmental
organizations (NGOs). This term is somewhat mis-
leading, since it suggests a broader scope—that is,
everything outside the governmental sector—than
is usually intended. In general, the term refers
only to nonprofits and does not include any or-
ganizations in the corporate sector.

Broadly speaking, NGOs include charitable
organizations such as hospitals, museums, and
orchestras; voluntary health agencies such as the
American Cancer Society and American Heart
Association; foundations or grant-making institu-
tions such as the Robert Wood Johnson Founda-
tion and the Carnegie Endowment for Interna-
tional Peace; social welfare organizations such as
the National Association for the Advancement of
Colored People and the National Center for Tobac-
co-Free Kids; and professional and trade organiza-
tions such as chambers of commerce and business
leagues. Certain types of NGOs are also called
voluntary organizations, development agencies,
civil society organizations, membership organiza-
tions, mutual aid societies, advocacy organizations,
and grassroots organizations.

NGOs are committed to addressing social needs
and improving the human condition. In addition
to this broad mandate, many NGOs share a num-
ber of other characteristics. They recruit and en-
gage volunteers for many of their activities and are
usually led by volunteer boards; they place mission
before profits; and they engage in activities, such
as grassroots advocacy campaigns, that would be
difficult or impossible for other organizations. By
focusing on a specific mission and drawing on the
passionate support of local communities and loyal
volunteers, NGOs are able to address issues that
organizations in other sectors cannot or will not.
Perhaps most important, NGOs enjoy a unique
independence in their service to the public. Unlike
organizations in the public sector, which are often
subject to constant political pressure and regula-
tion, and those in the corporate sector, which are
beholden to their owners and shareholders, NGOs
are accountable primarily to the public’s trust.

With the rise of the modern nation state,
social development has increasingly been viewed
as the responsibility of government. The growth of
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social democracies and the welfare state during
the twentieth century clearly reflects this belief.
However, despite massive investment in social
programs, governments have never been able to
address fully the many needs of their citizens, nor
are these needs often met by the corporate sector.
NGOs have emerged in large part to bridge the
gap between what governments and corporations
can do and what society needs or expects.

The unique history and culture of the United
States has played an important role in the growth
of NGOs and their precursors, which include a
range of disparate associations from volunteer fire
departments, church groups, and missions to pub-
lic and voluntary associations. Alexis de Tocqueville,
the nineteenth-century French observer of Ameri-
can democracy and customs, was one of the first to
comment on the unusual inclination of Americans
to volunteer for community-based efforts. What
he saw in America was the embodiment of modern
longing for a fresh beginning and a fair start for all
amid infinite possibilities. Everything American
seemed limitless: its space, its resources, its en-
ergy, its pioneering spirit. These Americans are
curious, he said. There is present an unusual neigh-
bor-helping-neighbor philosophy. No sooner would
someone’s barn burn down than the entire com-
munity would pitch in to raise a new one. This, he
said, was uniquely American. It is only since the
1850s, however, that NGOs in the modern sense
have emerged and have begun to influence U.S.
society on a broad scale. By the year 2000, the
nonprofit sector within the United States included
more than a million organizations, about 6 per-
cent of all organizations in the country. Together
these organizations allocated and dispensed more
than $500 billion a year and employed one in
fifteen Americans.

Present-day NGOs are often legal corpora-
tions with full-time staffs and governing boards
and in the United States are categorized by the
Internal Revenue Service as 501 (c)(3)s, (c)(4)s,
and (c)(6)s. Their organizational structures are
more formal and complex, and their operations
are more strategic and businesslike. In fact, al-
though NGOs are commonly defined in opposi-
tion to government and for-profit organizations,
they frequently display characteristics of both.
Many NGOs receive support from the government
and for-profit corporations, and they often work

in collaboration with these groups, each bringing
their particular competencies to bear on a com-
mon issue. Such collaborations, especially those
with the corporate sector, have often led to an
increased professionalism and efficiency in NGOs.
In fact, many choose to refer to themselves as not-
for-profits, rather that nonprofits, indicating that
although they are not in the business of making a
profit, they are by no means averse to raising more
funds for their work. Of course, unlike for-profit
corporations, which distribute earnings and divi-
dends to their shareholders, NGOs roll their sur-
plus revenues into ongoing activities or hold them
in reserve to cover future needs.

An important subset of NGOs is involved
directly in public health issues and education.
International NGOs, such as CARE, Oxfam, and
Doctors without Borders, often focus on economic
development and disaster relief, seeking to ad-
dress crisis situations and broad infrastructural
issues in order to improve the overall health and
well-being of a community. Domestic NGOs pro-
vide similar services to low-income areas in the
United States in addition to deploying resources
and manpower during natural disasters. NGOs
that focus on educational and occupational is-
sues may indirectly address public health issues
by empowering individuals with new skills and
competencies, thereby improving their overall stan-
dard of living.

Voluntary health agencies (VHAs) are more
directly involved in public health issues, often
focusing on a particular disease or risk factor.
They were among the earliest nongovernmental
organizations established in the United States,
with several dating back to the beginning of the
twentieth century. Some of the larger and more
well known VHAs are the American Cancer Soci-
ety, the American Heart Association, the March of
Dimes, the Planned Parenthood Federation of
America, the National Easter Seal Society, the
American Lung Association, and the Arthritis Foun-
dation. VHAs are involved in a wide variety of
activities including research, advocacy, public edu-
cation, and patient services. Through experience
and recruitment, they have acquired broad expert-
ise in the practice of public health and have be-
come critical to the pursuit and achievement of
certain public health principles, such as universal
access to health care.
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Although it does not focus on a single disease
or risk factor, the American Red Cross is viewed by
some as an early prototype for the modern volun-
tary health agency. In October 1863, the Interna-
tional Red Cross and Red Crescent Movement was
created in Geneva, Switzerland, to provide non-
partisan care to the wounded and sick in times of
war. The American Association of the Red Cross
was founded shortly thereafter in 1881. Initially,
the organization was led by its president, Clara
Barton, and an executive board comprised of eleven
members. Shortly after its founding, the Red Cross
was called into action to provide aid to the victims
of a string of disasters, including war, fires, floods,
famine, and hurricanes. To do so, the organization
sought out volunteer support and public contribu-
tions. Since then, volunteer involvement has been
an essential element of its organizational struc-
ture. As the organization expanded throughout
the country, it began to establish local chapters,
creating a model for local involvement that is still
used today. Each chapter is responsible for local
activities, subject to the policies and regulations of
the national organization, and local revenues are
generally shared with the parent organization.
Over the next two decades, the Red Cross quickly
established its place in society, and as the organiza-
tion entered the twentieth century, its humanitar-
ian efforts were well known and respected among
the general public.

The model established by the Red Cross was
soon duplicated by a number of other groups
established to combat leading causes of death. In
1892, Lawrence F. Flick, a former field hand and
tuberculosis patient, founded the Pennsylvania
Society for the Prevention of Tuberculosis, the
first American association of lay and medical pro-
fessionals dedicated to the conquest of a single
disease. In 1904, a national association was estab-
lished, which quickly developed wide public sup-
port. Americans joined the association by the thou-
sands, boosting the number of local affiliates from
23 in 1904 to 431 in 1910. With their support, the
association helped accelerate the decline in mor-
tality from tuberculosis through a variety of public
health education efforts. The association also de-
veloped an early and innovative fundraising cam-
paign, the Christmas seals program. Over the years,
the control of tuberculosis has been so successful
that the association has refocused its efforts and is
now known as the American Lung Association.

The American Cancer Society was another
pioneer in the voluntary health movement. In
1913, fifteen prominent physicians and business
leaders gathered in New York City to found the
American Society for the Control of Cancer
(ASCC). Their mission was to disseminate knowl-
edge concerning the symptoms, treatments, and
the prevention of cancer; to investigate conditions
under which cancer is found; and to compile
statistics in regard thereto. The society soon began
to establish chapters throughout the country. For
many years, however, the majority of its members
were concentrated on the East Coast, and conse-
quently, much of its work was focused there. Then,
in 1936, Marjorie G. Illig, an ASCC field repre-
sentative and chair of the General Federation of
Women’s Clubs Committee on Public Health, es-
tablished the Women’s Field Army, one of the
most successful volunteer recruitment structures
ever created. Members of the Field Army donned
khaki uniforms, complete with insignia of rank
and achievement, and went out into the streets to
raise money and help educate the public. Clarence
Little, the ASCC’s managing director at the time,
wrote that, “In 1935 there were fifteen thousand
people active in cancer control throughout the
United States. At the close of 1938, there were ten
times that number.” In 1945, the ASCC was reor-
ganized as the American Cancer Society. A year
later, New York philanthropist Mary Lasker helped
raise over $4 million dollars for the society, $1
million of which was used to establish and fund the
Society’s research program. In the year 2000, the
American Cancer Society was the largest voluntary
health agency in the world, with over 18 million
volunteers and donors, a staff of eight thousand,
and $600 million dollars in annual revenue.

No history of voluntary health agencies would
be complete without mentioning the National Foun-
dation for Infantile Paralysis (March of Dimes). In
1938, the foundation began collecting dimes to
fund polio research. Seventeen years later, on
April 12, 1955, the Salk vaccine became available
to the public. Without the foundation’s support,
this achievement might have been delayed for
many years. Indeed, in some ways, the story of the
foundation exemplifies the power and possibility
of the independent sector: polio was vanquished
in large part through the voluntary actions of
everyday Americans.
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During this period, the foundation was led by
Basil O’Connor, a Wall Street lawyer. O’Connor
not only directed one of the most successful public
health campaigns in history but also reinvigorated
the voluntary health movement by applying mod-
ern marketing techniques to fundraising and si-
multaneously inspiring a legion of devoted volun-
teers to his cause. O’Connor’s March of Dimes
campaign was enormously successful. In 1938,
O’Connor enlisted some of the nation’s shrewdest
advertising and public relations experts to help
develop and implement the inaugural campaign.
For weeks, the public was inundated with polio
information. Hundreds of thousands of dollars in
free advertising was devoted to the cause, and
celebrities from Edgar Guest to Walt Disney to
Shirley Temple donated their time. The campaign
culminated with an on-air appeal from Eddie Can-
tor, Jack Benny, Bing Crosby, and others, urging
listeners to send their dimes to the White House.
The public response was enormous. Nearly $2
million was raised during that first campaign and
future efforts proved equally successful. Although
far more people were affected by cancer and heart
disease than polio in 1938, O’Connor was able to
capture the public’s attention, propelling the
National Infantile Paralysis to the forefront of the
voluntary health movement.

Since these first organizations came into promi-
nence, many more NGOs have been established.
Some are small organizations with only a handful
of staff and volunteers. Others operate on a global
scale. Whatever the case, NGOs continue to play a
critical role in U.S. society. In the future, success
will lead to obsolescence for some NGOs, but
others will evolve to address unresolved issues and
emerging threats, improving the health and well-
being of the public.

JOHN R. SEFFRIN

(SEE ALSO: American Cancer Society; American Heart
Association; American Lung Association; American
Medical Association; American Public Health Asso-
ciation; Official U.S. Health Agencies)
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NONIONIZING RADIATION
Nonionizing radiation, in contrast to ionizing ra-
diation, is electromagnetic radiation that does not
have sufficient energy to remove electrons from
an atom or molecules to form an ion (or charged
particle) during a collision. Instead, it imparts
energy to other particles, which typically results in
heating. Nonionizing radiation includes frequen-
cies of the electromagnetic spectrum ranging from 1
hertz (Hz) up to 3×1010 Hz (300 gigahertz) and its
wavelengths range from 109 meters down to 10-7

meters. As the frequency of a wave decreases and
the wavelength increases, the energy decreases.
Included within this category of nonionizing radia-
tion are—in order of decreasing energy: the lower
frequency portion of ultraviolet (UV) radiation,
visible light, infrared radiation (IR), microwave
radiation, radio frequency radiation, and extremely
low frequency (ELF) radiation.

Some types of nonionizing radiation have both
beneficial and harmful effects on human health.
For example, exposure to UV radiation facilitates
the synthesis of vitamin D in the human body, and
vitamin D plays an important role in intestinal
calcium absorption. Lack of vitamin D can result in
lead overdosing, kidney damage, and elevated se-
rum cholesterol levels. UV is also used as an
antimicrobial agent—it can penetrate food pack-
aging and sterilize the contents—and it is used in
tanning beds and salons. On the other hand, acute
UV exposure can cause eye and skin damage in
humans, and long-term exposure has been found
to cause elastosis (loss of skin elasticity) and skin
cancer in humans. The sun is the major source of
UV radiation.

Lasers, one type of nonionizing radiation de-
vice that operates at below UV frequencies, are
used for a variety of important scientific and indus-
trial processes, but inappropriate exposures can
cause severe injuries in humans. Infrared radia-
tion, which can be used in home electrical appli-
ances, welding, furnaces, and foundries, can cause
skin and eye damage through excessive heating.
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Lower-frequency nonionizing radiation, such
as microwave, radio frequency, and ELF radiation,
have many beneficial uses—such as tracking radar,
weather radar, microwave ovens, radio navigation,
satellite communication, broadcast radio and tele-
vision, and a variety of other communications
devices including two-way radios and cellular
phones. Acute effects from direct exposure to
high levels of this type of radiation can include
severe burns, electric shocks, and even death. The
human health effects of chronic exposure to these
types of radiation are less clear. The higher fre-
quencies in this range, such as microwaves, may
cause adverse heating effects. The majority of
studies, which have focused on exposure to ELF
radiation, have examined cancer, adverse repro-
ductive outcomes, neurodegenerative diseases, and
cardiac abnormalities. However, difficulties in con-
ducting these studies, including defining and meas-
uring the biologically relevant exposure and varia-
tion in subjects’ responses, have left substantial
uncertainty.

The most effective means of preventing ex-
posure to most types of nonionizing radiation
is to maintain a safe distance from the source.
Other means of preventing or limiting exposure,
such as using shields, are far more difficult and
costly, particularly as the size of the source in-
creases. Unlike ionizing radiation, nonionizing ra-
diation penetrates through most materials rela-
tively unchanged. Special metallic grids can be
designed to exclude radiation of particular fre-
quencies, but this is not currently practical, physi-
cally, for handheld devices such as cellular phones
and two-way radios, and is very onerous for large-
scale implementation, such as around houses or
buildings.

DANIEL WARTENBERG

(SEE ALSO: Electromagnetic Fields; Radiation,
Ionizing)
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NONMALEFICENCE

The term “nonmaleficence” derives from the an-
cient maxim primum non nocere, which, translated
from the Latin, means “first, do no harm.” Profes-
sionals in the health sciences, and in public health
practice in particular, have a tradition of utilitarian
approaches, meaning that the greatest good should
be accomplished through any public health action.
Obligations not to harm others (e.g., through
theft, disablement, or killing) are clearly distinct
from, and usually more stringent than, obligations
to help others (e.g., by providing benefits, protect-
ing interests, and promoting welfare). For exam-
ple, the obligation not to injure others is a societal
expectation, whereas the act of rescuing someone
in danger is generally considered a heroic act.

In public health research and practice, profes-
sionals intervene through asking people to par-
ticipate in research by, for instance, answering
questions, submitting themselves to vaccination
or screening programs, through issuing health
advisories, or through legislation. Under the utili-
tarian theory of ethics that serves as the founda-
tion for public health, the duty not to cause harm
through any intervention is interpreted to mean
that any given intervention must result in more
good than harm on a population basis. In medical
practice, what the physician does for a patient
should have a greater chance of benefiting than
harming the patient. Both applications of the duty
not to harm are supported by rigorous risk-benefit
analyses, often based on studies of effects of ani-
mals (e.g., toxicological research of new drugs).
They are enforced through regulations under ad-
ministrative law designed to protect the public
health interest, as well as through codes of profes-
sional practice.

A common public health concern involving
the principle of doing no harm involves product
safety. Harms can arise when manufactured prod-
ucts are used by consumers. The crucial question
is whether or not adequate knowledge existed
before the product went to market about the
potential for harms to occur. If the manufacturer
did not take precautions (e.g., adequate product
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testing) to ensure safety, the duty to cause no harm
would have been breached because, with due care,
harm could have been prevented. The breach
would be real regardless of whether or not harm
was intended.

The actions of individuals can also be contrary
to the principle of nonmaleficence. For example,
the leading cause of death in North America among
people aged eighteen to thirty-four is accidental
injury. The majority of these injuries involve mo-
tor vehicles. If a driver should fail to obey the
speed limit or drive while intoxicated, he or she is
placing other drivers in a dangerous situation.
While there is no specific intent to harm, reason-
able care was not taken to avoid harm. Breach of
the obligation to cause no harm in the absence of a
specific intent to harm is called “negligence” and
may be treated as such under the law.

COLIN L. SOSKOLNE

LEE E. SIESWERDA

(SEE ALSO: Beneficence; Codes of Conduct and Ethics
Guidelines; Ethics of Public Health)
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NORM
The terms “norm” and “normal” generally refer to
what is customary or usual, or sometimes to what is
desirable. In a technical sense, “norm” applies to
standards or criteria, and may be applied to either
a measurable variable, such as height or weight, or
to a way of behaving. In medicine and in public
health, “normal” has several meanings: it can mean
healthy, or in a more precise sense it may mean
that the value of a variable such as temperature or
blood pressure is within generally accepted limits
applicable to healthy people. In statistics, a normal
distribution is defined as a continuous frequency
distribution of infinite range in which values are
symmetrically distributed about a central mean.

JOHN M. LAST

(SEE ALSO: Assessment of Health Status; Health;
Statistics for Public Health)

Figure 1

Bell Curve of Normal Distribution
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SOURCE: Courtesy of author.

NORMAL DISTRIBUTIONS

In studies of public health, information is fre-
quently collected for variables that can be meas-
ured on a continuous scale in nature. Examples of
such variables include age, weight, and blood pres-
sure. The shape of the distribution associated with
these variables is useful to describe the frequency
of values across different ranges. More specifi-
cally, distributions allow for the probability of
obtaining a specific value of a variable to be calcu-
lated, while providing estimates of the average,
and range, of possible values. The normal distribu-
tion is the most widely used distribution to de-
scribe continuous variables. It is also frequently
referred to as the Gaussian distribution, after the
well-known German mathematician Karl Friedrich
Gauss (1777–1855).

Normal distributions are a family of distribu-
tions characterized by the same general shape.
These distributions are symmetrical, with the meas-
ured values of the variable more concentrated in
the middle than in the tails. They are frequently
referred to as “bell-shaped.” The area under the
curve of a normal distribution represents the sum
of the probabilities of obtaining every possible
value for a variable. In other words, the total area
under a normal curve is equal to one. The shape of
the normal distribution represents specified mathe-
matically in terms of only two parameters: the
mean (µ), and the standard deviation (σ). The
standard deviation specifies the amount of disper-
sion around the mean, whereas the mean is the
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average value across sampled values of the vari-
able. It is a characteristic of normal distribution
that 95 percent of the possible values for a variable
lie within ±2 standard deviations. This is illustrated
in Figure 1.

Several biological variables are normally dis-
tributed (e.g., blood pressure, serum cholesterol,
height, and weight). The normal curve can be used
to estimate probabilities associated with these vari-
ables. For example, in a population where the
birth weight of infants is normally distributed with
a mean of 7.2 pounds and a standard deviation of
2.1 pounds, one might wish to find the probability
a randomly chosen infant will have a birth weight
of less than 3 pounds. Such information might
help in planning for future obstetric services.

Since the normal distribution can have an
infinite number of possible values for its mean and
standard deviation, it is impossible to calculate the
area for each and every curve. Instead, probabili-
ties are calculated for a single curve where the
mean is zero and the standard deviation is one.
This curve is referred to as a standard normal
distribution (Z). A random variable (X) that is
normally distributed with mean (µ) and standard
deviation (σ) can be easily transformed to the
standard normal distribution by the formula
Z = (X−µ)/σ.

The normal distribution is important to statis-
tical work because most hypothesis tests that are
used assume that the random variable being con-
sidered has an underlying normal distribution.
Fortunately, these tests work very well even if the
distribution of the variable is only approximately
normal. Examples of such tests include those based
on the t, F, or chi-square statistics. If the variable is
not normal, alternative nonparametric tests should
be considered; however, such tests are inconven-
ient because they typically are less powerful and
flexible in terms of types of conclusions that can be
drawn. Alternatively, mathematical theory (e.g.,
the central limit theorem) has proven that normal
distribution–based hypothesis testing can be per-
formed if a large enough number of samples are
taken. This latter option is based on an important
principle that is largely responsible for the popu-
larity of tests based on the normal function—that
if the size of the samples is large enough, the shape
of the sampling distribution approaches normal

shape even if the distribution of the variable in
question is not normal.

PAUL J. VILLENEUVE

(SEE ALSO: Chi-Square Test; Sampling; Statistics for
Public Health)

NOSOCOMIAL INFECTIONS
A nosocomial, or hospital-acquired, infection is a
new infection that develops in a patient during
hospitalization. It is usually defined as an infection
that is identified at least forty-eight to seventy-two
hours following admission, so infections incubat-
ing, but not clinically apparent, at admission are
excluded. With recent changes in health care de-
livery, the concept of “nosocomial infections” has
sometimes been expanded to include other “health
care–associated infections,” including infections
acquired in institutions other than acute-care fa-
cilities (e.g. nursing homes); infections acquired
during hospitalization but not identified until af-
ter discharge; and infections acquired through
outpatient care such as day surgery, dialysis, or
home parenteral therapy.

Early studies reported at least 5 percent of
patients became infected during hospitalization.
With the increased use of invasive procedures, at
least 8 percent of patients now acquire nosocomial
infections.

The most frequent types of infection are uri-
nary-tract infection, surgical-wound infection, pneu-
monia, and bloodstream infection (see Table 1).
These infections follow interventions necessary
for patient care, but which impair normal de-
fenses. At least 80 percent of nosocomial urinary
infections are attributable to the use of an indwell-
ing urethral catheter. Surgical-wound infection
follows interference with the skin barrier, and is
associated with the intensity of bacterial contami-
nation of the wound at surgery. Nosocomial pneu-
monia occurs most frequently in intensive-care-
unit patients with endotracheal intubation on me-
chanical ventilation—the endotracheal tube by-
passes normal defenses of the upper airway. Finally,
primary nosocomial bloodstream infection occurs
virtually only with the use of indwelling central
vascular catheters, and correlates directly with the
duration of catheterization.
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Table 1

Frequency of most common nosocomial infections

IncidenceInfection
Site All patients Device-related

Urinary tract 
infection

2.34/100 admissions 5.3-10.5/1,000 catheter days

Surgical site 
infection

4.6-8.2/1,000 discharges 2.1-7.1% of wounds 

Pneumonia 0.5-1.0/100 admissions 9-47% ventilated patients
1-3%/ventilator day

Central
vascular line 

— 1.4% of central catheters
1.7/1,000 catheter days

SOURCE: Mayhall, ed.

The clinical status of the patient is important
in the development of infection. Many hospital-
ized patients, such as leukemia patients or trans-
plant patients, have profoundly impaired immu-
nity due to both their disease and therapy. These
patients are highly susceptible to infection, fre-
quently with organisms that do not cause infection
in normal persons. Patients with neurologic prob-
lems may have swallowing difficulties due to aspi-
ration of bacteria from the mouth or stomach,
which can lead to pneumonia. Patients who have
received antimicrobials may develop nosocomial
infectious diarrhea caused by Clostridium difficile.

The hospital environment may also contrib-
ute to infections. Repeated outbreaks of Legion-
naire’s disease caused by organisms in a hospital’s
potable water or in air conditioning cooling tow-
ers have occurred. Increases in Aspergillus spores
in the air during hospital construction cause fun-
gal pneumonia in some immunocompromised pa-
tients, with a mortality rate of over 50 percent.
Bacterial contamination of sterile intravenous fluids
or equipment has repeatedly caused outbreaks of
nosocomial infections. Finally, patients may ac-
quire tuberculosis or chicken pox from other
patients.

NATURE AND DIMENSION OF PUBLIC
HEALTH PROBLEM

The high frequency of nosocomial infections places
a substantial burden on individual patients and on

the health care system. There is increased morbid-
ity, including delayed wound healing, delayed re-
habilitation, increased exposure to antimicrobial
therapy and its potential adverse effects, and pro-
longed hospitalization. The average prolongation
of stay is 3.8 days for urinary infection, 7.4 days for
surgical-site infection, 5.9 days for pneumonia,
and 7 to 24 days for primary bloodstream infec-
tion. Some infections, such as infection occurring
in a hip or knee replacement, result in prolonged
or even permanent disability and require repeated
rehospitalization and reoperation. Nosocomial in-
fections also cause mortality. The case-fatality rate
for patients with ventilator-associated pneumonia
is 42 percent, with an attributable mortality of 15
to 30 percent. For nosocomial bloodstream infec-
tion, the case fatality rate is 14 percent, with an
estimated attributable mortality of 19 percent.

Nosocomial infections are costly. The direct
costs of hospital-acquired infections in the United
States is estimated to be $4.5 billion per year. In
England, the cost for one health unit is estimated
to be 3.6 million pounds per year. Prolongation of
stay necessitated by nosocomial infection limits
access of other patients to hospital resources, and
contributes to overcrowding on wards and in emer-
gency departments.

Nosocomial infections also contribute to the
emergence and dissemination of antimicrobial-
resistant organisms. Antimicrobial use for treat-
ment or prevention of infections facilitates the
emergence of resistant organisms. Patients with
infection with antimicrobial-resistant organisms
are then a source of infection for other hospital-
ized patients. Some bacteria, such as methicillin-
resistant Staphylococcus aureus, may subsequently
spread to the community.

CONTROL AND PREVENTION

Prevention of nosocomial infections requires a
systematic, multidisciplinary approach. This is usu-
ally achieved under the leadership of an institu-
tional infection-control program. The principle
activities of such a program include surveillance,
outbreak management, policy development, ex-
pert advice, and education. An optimal program
may decrease the incidence of nosocomial infec-
tions by 30 to 50 percent.
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Surveillance of nosocomial infections, by it-
self, may decrease the incidence. When each sur-
geon is provided with their own wound-infection
rates and with other surgeons’ rates for compari-
son, the institutional surgical-wound infection rate
decreases. Outbreak control includes early identi-
fication of potential outbreaks, as well as evalua-
tion and intervention if an outbreak is identi-
fied. Continuing education of hospital staff about
the importance of, and their role in, preventing
nosocomial infections is necessary. The infection-
control program also provides expert consultation
to other hospital programs such as occupational
health, clinical microbiology, and pharmacy.

Institutional policies and practices must be
developed and adhered to. In particular, opti-
mal handwashing and glove use must be facili-
tated and reinforced, as transmission of organisms
between patients occurs primarily on the hands
of staff members. Isolation guidelines to identify
and segregate patients who have an increased
risk of transmitting infection to other patients
or staff are also essential. Other important poli-
cies include: for urinary infection, the use and
care of the indwelling catheter; and for surgical
wound infection, optimal surgical technique in-
cluding preoperative preparation and prophylac-
tic antimicrobials. Many national or local stan-
dards and regulations will also prevent nosocomial
infection, and institutions must be in compliance.
These regulations cover hospital construction, mu-
nicipal water supply, laundry management, food
handling, waste disposal, sterilization and other
reprocessing procedures, as well as standards for
pharmacy and microbiology laboratory practice.

An effective infection-control program requires
dedicated staff with appropriate training and suffi-
cient resources. The number of personnel is deter-
mined by the size and complexity of the facility.
Infection-control practitioners, usually from a nurs-
ing background, are responsible for program ac-
tivity. In larger hospitals, program leadership is
provided by a physician with training in epide-
miology and infection control. Smaller facilities
may obtain such expertise by contractual arrange-
ment with outside experts. Oversight of the infec-
tion-control program is usually provided by a
multidisciplinary infection-control committee. The
program director, however, should report directly

to senior hospital management to ensure optimal
program effectiveness.

LINDSAY E. NICOLLE

(SEE ALSO: Antisepsis and Sterilization; Barrier
Nursing; Contagion; Hospital Administration)
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NOT IN MY BACKYARD
(NIMBY)
The so-called NIMBY (not in my backyard) syn-
drome reflects the propensity of local citizens and
officials to insist on siting unwanted but necessary
facilities anywhere but in their own community.
The term has gained currency in relation to the
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siting of facilities that have a potential for adverse
impacts on the environment, such as municipal
waste incinerators and hazardous waste facilities.
But it is equally applicable to the siting of prisons,
methadone clinics, and psychiatric halfway houses—
all of which are often subject to intense local
opposition. For all of these examples, the best
approach to the problem is that of primary preven-
tion, which would lessen the need for such facili-
ties. Success in siting an unwanted but needed
facility requires that authorities fully involve the
public with openness and integrity in all aspects of
the planning process.

BERNARD D. GOLDSTEIN

(SEE ALSO:  Community Health; Nuclear Waste;
Nuisance Abatement)

BIBLIOGRAPHY

Chess, C. (2000). “Evaluating Environmental Public Par-
ticipation: Methodological Questions.” Journal of Envi-
ronmental Planning and Management 43(6):769–784.

NOTIFIABLE DISEASES
The collection of relevant data pertaining to dis-
ease occurrence, when collated, analyzed, and re-
ported, leads to a public health action. This is
known as Public Health Surveillance. Without a
resultant action, the information gathered is
archival and not satisfying a public health func-
tion. Disease control and prevention activities can-
not be effectively and efficiently accomplished
without analyzing occurrence data, which helps
direct the development of these activities. The
initial data may not be adequate for accomplishing
the subsequent public health action and thus addi-
tional data may need to be collected or a research
project initiated. All of our efforts in disease con-
trol and prevention work are predicated by having
meaningful disease notification.

Disease reporting was initially developed more
than 150 years ago in Great Britain when occur-
rence data related to epidemic diseases such as
cholera and plague were collected. It was the
accumulation of data concerning the occurrence
of cholera deaths in London in the 1840s that led
to epidemiological studies by John Snow that por-
trayed the natural history of cholera in London

from which control and prevention measures were
offered and eventually accepted. Subsequently,
more specific mechanisms of obtaining disease
occurrence data were developed; and in the United
States in the early 1900s, laws were passed that
initiated the development of the disease reporting
system. Through the years, this system has become
more sophisticated both in the United States and
throughout the world. No part of the world is truly
isolated, and thus it is recognized that worldwide
disease reporting is important if diseases are to be
controlled and prevented. Each country will have
its own arrangements for developing surveillance
data according to its own needs and resources.
The World Health Organization (WHO) main-
tains worldwide coverage of selected diseases and
solicits the reporting of other diseases on a volun-
tary basis. By international law, plague, cholera,
and yellow fever are reportable to WHO. Data
on these diseases are summarized in a weekly
epidemiologic report prepared and distributed
by the WHO.

There are multiple uses of disease notification
data. A major use is that of providing information
concerning the natural history of disease. For
example, data for malaria in the United States
from 1920 to 1999 depicts a gradual decrease in
incidence, apparently due to control measures,
but with a number of sporadic increases, reflect-
ing, for example, returning members of the armed
forces or immigrants from malarious areas of the
world. The system also may be used to portray
changes in the occurrence of a disease. Another
use is to monitor the effectiveness of control and
prevention measures, such as the decreasing inci-
dence of measles reflecting the nation’s vaccina-
tion program. Another use of the data is to assist in
the detection of a national epidemic that may not
be apparent when looking at data from a single
state. When data are accumulated from several
states, however, the occurrence of an epidemic
may become apparent. This is exemplified by the
data for the epidemic of salmonellosis in 1984 in
the Midwest caused by contaminated milk. The
Centers for Disease Control and Prevention (CDC)
has developed guidelines, including threshold val-
ues, which assist in identifying the occurrence of a
disease epidemic. Disease notification data may
also be useful in suggesting the need for research,
including field investigations in order to explain
unusual features of disease occurrence.
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Within the Untied States, each state has its
own laws concerning what diseases are reportable
and how they should be reported to the state
health department. The number of diseases re-
portable within the states varies from thirty-five to
120. These state laws include penalties for not
reporting reportable diseases; however, there is
no information available concerning whether any
health care practitioners have been charged with
not reporting a reportable disease.

The CDC is the agency within the United
States Public Health Service that is charged with
the responsibility for maintaining the notifiable
disease system for the United States. The diseases
that are reportable from states to CDC are decided
upon by agreement between the states and CDC,
though this is a voluntary reporting system. The
diseases to be reported to CDC are discussed at an
annual meeting. As of January 2000, sixty diseases
were reportable. In some states, the laws do not
include all nationally notifiable diseases. The
National Notifiable Diseases Surveillance System
(NNDSS) asks for the number of cases of each
disease that have been reported within the state on
a weekly basis. However, there are supplemental
CDC reporting systems for many of these diseases
for which the states are asked to fill out a more
specific reporting from that calls particularly for
data that allows for the determination of poten-
tial risk factors. Routine reporting through the
NNDSS from the states to CDC is accomplished
by computer, whereas the supplemental systems
have specific forms that are filled out and for-
warded to CDC.

Public health surveillance may either be pas-
sive or active. Passive surveillance is the form of
surveillance that is most commonly utilized through-
out the world and consists of the routine reporting
of a disease being initiated by the health care
provider. Occasionally a specific request for re-
porting a disease is made by a public health agency,
initiated because an acute outbreak of disease
requires rapid accumulation of information in
order to consider effective control and prevention
measures. Usually such reporting is maintained
only for a limited period of time. Also, a group of
health care practitioners may be specifically re-
quested to report a disease or diseases. This group
may be proportionately representative of the en-
tire group of health care providers, or they may be
a selected sample in order to get more quantitative

reporting. If the reporters are randomly selected
on the basis of population density, the resulting
data may be extrapolated to the entire population.
Disease reporting may also be directed toward a
specific population among whom a particular dis-
ease has a higher incidence than in the general
population.

Reporting is usually the responsibility of the
health care provider who makes the diagnosis of a
patient’s illness. However, a surrogate may be
used; for example, in a hospital a ward clerk may
be designated to initiate the report. Reporting
may also be the responsibility of the laboratory in
which the etiologic agent is identified, which al-
lows more specific reporting of certain diseases
such as gastrointestinal diseases.

The most common reporting system is mor-
bidity reporting, where each case of a reportable
disease is reported. Mortality reporting may also
be used, such as with influenza. The weekly occur-
rence of deaths due to “Influenza and Pneumonia”
are used to portray the occurrence of influenza.
Reporting may also be accomplished by noting
absenteeism in schools or large industrial estab-
lishments, or by the utilization of pharmaceuticals
purchased in pharmacies. Reporting within states
is usually accomplished on a weekly basis using
reporting forms, postcards, fax machines, or
computers.

The sensitivity of reporting varies, but for the
common diseases it is low, maybe as low as 5
percent. However, if the methods of reporting,
case definitions, and the reporters do not change,
then the data will still adequately represent the
trend of the disease occurrence for control and
prevention purposes. Sensitivity can be increased
by offering a reward (such as financial) for report-
ing a confirmed case of a disease. Such an award
system was very important in the worldwide small-
pox eradication program in the 1960s and 1970s.

At regular intervals the accumulated data con-
cerning notifiable diseases should be analyzed by
time, place, and person to the level permitted by
the details reported. Once analyzed, a report should
be prepared providing quantitative information
concerning the occurrence of disease, as well as
information concerning recommended control and
prevention measures. Field investigations can also
be reported. CDC prepares the Morbidity and Mor-
tality Weekly Report (MMWR), which is available
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through the CDC’s web site. Additionally, the
MMWR may be obtained in hard copy from the
Government Printing Office or the Massachusetts
Medical Society. CDC also prepares an annual
summary of all of the data for the preceding year,
which are compared to the data accumulated over
the past thirty to forty years. Disease-specific re-
ports are published by CDC at regular intervals
and may also be obtained through the CDC web
site or from the above two agencies.

The reporting of data analyses back to the
health care providers is important so they are
encouraged to continue reporting. Not only is this
important for continuity, but is also allows them to
be updated on disease occurrence, on current
method and prevention, and on the success of
implementation of these measures.

Disease reporting systems should be evaluated
at regular intervals to assure that they are function-
ing as planned. Important attributes to consider in
evaluating such effectiveness include sensitivity,
specificity, predictive value positive, representa-
tiveness, flexibility, simplicity, acceptability, and
timeliness. Sensitivity refers to whether all true
cases of the particular disease have been reported.
Specificity refers to noncases not being reported
as cases. Predictive value positive is the proportion
of reported cases that truly are cases. A flexible
system can adapt to changes in disease occur-
rence, or in changes in the reporting system, and
still continue to function. Simplicity indicates a
minimum of effort on the part of those involved in
reporting or maintaining the system, and accepta-
bility that reporting is acceptable to the health care
providers who are asked to report. Timeliness
refers to the fact that the data reported can be used
in a timely manner for the control and prevention
of that disease. Representativeness means that the
cases reported does represent the occurrence of
the disease, as it is occurring at the time of report-
ing. Another important consideration is cost-
effectiveness, that is, whether the disease report-
ing for a particular disease saves money compared
to not maintaining reporting for that disease.

The practice of disease notification is becom-
ing more sophisticated not only in the United
States but throughout the world. The use of com-
puters is making reporting quicker and more accu-
rate, and it supports more sophisticated analysis of
the data. Improving laboratory support by means

of more rapid and detailed identification of etiologic
agents has also increased the effectiveness disease
reporting.

In the future, health care practitioners, after
seeing a patient, will be able to record the history,
physical examination, and laboratory findings on a
computer that will be programmed to automati-
cally report the reportable data to the local health
department, form which it will automatically be
reported to the state health department. This will
release the health care provider from having to
make a special effort to file a report and improve
the timing, accuracy, and sensitivity of reporting.

PHILIP S. BRACHMAN
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NUCLEAR POWER

The use of nuclear power to generate electricity
began in the late 1950s. At the close of the twenti-
eth century, nuclear power was supplying about 20
percent of the electricity generated in the United
States and about 16 percent worldwide.

Nuclear power has been the most controver-
sial of all energy sources. Public concerns about
reactor safety and environmental issues were espe-
cially heightened by the 1979 accident at Three
Mile Island in Pennsylvania and the much more
serious accident in 1986 at Chernobyl in Ukraine.
Construction of new nuclear power plants has



NUCLEAR WASTE

834

slowed considerably since then, and some indus-
trialized countries may abandon this energy source.
Concerns about disposal of spent nuclear fuel
have also affected public confidence in nuclear
power. Although many scientists believe that spent
fuel and other highly radioactive wastes can be
disposed of safely in a geologic repository located
far below ground, disposal sites for these wastes
have not been approved, and the need to store
spent fuel until disposal facilities are available
raises safety and environmental concerns. The
public also has not supported development of new
disposal facilities for low-level radioactive wastes
generated at nuclear power plants and in many
other commercial activities. Other factors contrib-
uting to public concerns have included environ-
mental problems at sites operated under nuclear
weapons programs and fears that plutonium pro-
duced at nuclear power plants could be diverted
for use in nuclear weapons.

Public concerns about safety and environmen-
tal issues have been exacerbated by financial risks
in the nuclear power industry, including the high
cost of constructing and operating nuclear power
plants, potentially high costs of decommissioning
nuclear facilities, and costs for storage and dis-
posal of spent fuel and other nuclear wastes. Nuclear
power may not remain competitive with other
energy sources unless these costs are reduced.

Proponents of nuclear power emphasize its
significant benefits. Past accidents notwithstand-
ing, the nuclear power industry has an enviable
safety record in those industrialized countries that
require extensive reactor safety systems. Uranium
used in nuclear fuel is abundant, which reduces
dependence on foreign energy supplies and pre-
serves oil and natural gas for essential uses. Nuclear
reactors produce the greatest amount of energy
per amount of fuel of any nonrenewable energy
source, and the environmental damage from use
of nuclear power is less than with other major
energy sources, especially coal. Perhaps most im-
portantly, the use of nuclear power in place of
coal, oil, and natural gas greatly reduces emissions
of carbon dioxide, which is believed to be a fac-
tor in global warming, and other hazardous air
pollutants.

Given these benefits, many energy experts
believe that nuclear power is an important energy

source for the future. A major challenge will be to
address public concerns about safety and environ-
mental issues. The keys to meeting this challenge
may include resolving concerns about nuclear waste
disposal, siting of new reactors in remote areas,
developing smaller reactors that incorporate pas-
sive safety systems, and using standard power plant
designs to lower construction and operating costs.

DAVID C. KOCHER
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NUCLEAR WASTE
Nuclear waste has many sources that are grouped
into two broad categories. The first category is
nuclear fuel-cycle waste, which consists of any
waste arising from the separation and processing
of uranium to fabricate nuclear fuel, from nuclear
reactors used for any purpose, and from any sub-
sequent uses of radioactive materials contained in
nuclear fuel or produced in a reactor. Uses of
nuclear reactors include generation of electricity;
production of plutonium for use in nuclear weap-
ons; production of radioisotopes for use in medi-
cine, industry, or commerce; and research and
development. The different types of nuclear fuel-
cycle waste include the following:

• High-level radioactive waste arises mainly
when spent nuclear fuel from a reactor is
chemically reprocessed to remove plu-
tonium for use in nuclear weapons.
This highly hazardous waste contains
high concentrations of radioactive fis-
sion products, such as strontium-90,
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iodine-131, and cesium-137, and long-
lived radionuclides heavier than uranium,
such as plutonium and americium.

• Spent nuclear fuel, which resembles high-
level waste, is waste if it is not chemically
reprocessed. Spent fuel from nuclear
power reactors in the United States is not
reprocessed at the present time, but
reprocessing is carried out in other
countries.

• Transuranic waste arises mainly when
plutonium removed from spent fuel is
used in fabricating nuclear weapons.
This waste mostly contains plutonium
and other heavy radionuclides, such as
americium, in lower concentrations than
in high-level waste or spent fuel, although
there are exceptions.

• Mill tailings are the very large volumes of
residues containing naturally occurring
radionuclides that arise mainly when
uranium is chemically separated from
ores for use in nuclear fuel. The radia-
tion hazard of mill tailings is due mainly
to the elevated levels of radium and high
emanation rates of radon gas.

• Low-level radioactive waste includes any
nuclear fuel-cycle waste other than high-
level waste, spent fuel, transuranic waste,
and mill tailings. Low-level waste arises
in many activities, including operations
at nuclear facilities; uses of reactor-
produced radioisotopes in medicine, in-
dustry, or commerce; cleanup of
radioactively contaminated sites; and re-
search and development. Most low-level
waste contains relatively low concentra-
tions of radionuclides, but some wastes
can be as hazardous as high-level waste or
spent fuel.

The second broad category includes any nu-
clear waste other than the nuclear fuel-cycle wastes
described above. Nuclear waste in this category
thus includes naturally occurring or accelerator-
produced radioactive material (NARM). Waste con-
taining naturally occurring radioactive material,
such as potassium-40, uranium, thorium, or ra-
dium, does not include mill tailings. Important

wastes of this type include spent radium sources,
waste from removal of radionuclides from drink-
ing water, residues from processing of various ores
or minerals and other industrial activities, coal ash
from electricity generation, and phosphate waste
from fertilizer production. Accelerator-produced
waste includes accelerator targets any waste aris-
ing in the production of medical radioisotopes in
accelerators (such as cyclotrons), and subsequent
uses of these radioisotopes. Accelerator-produced
waste contains mainly short-lived radionuclides
and often resembles low-level radioactive waste. In
general, NARM waste, especially waste containing
naturally occurring radioactive material, has re-
ceived less attention than nuclear fuel-cycle waste.

DAVID C. KOCHER

(SEE ALSO: Not In My Backyard [NIMBY]; Nuclear
Power; Risk Assessment, Risk Management)
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NUISANCE ABATEMENT
Before there were statutes and regulations dealing
with public health, some protections were afforded
by common law—the body of law developed
through the case-by-case adjudication of disputes.
The ancient protections against nuisances are com-
mon law rules that were originally intended for
protection of private property rights and that,
incidentally, benefitted public health.

A “nuisance” (also called a “private nuisance”)
is a condition or activity that unreasonably inter-
feres with the use and enjoyment of private prop-
erty. Examples of nuisances that affect public health
include toxic chemicals leaching from a nearby
mine into a landowner’s well water; excessive noise;
smoke or other air pollutants; and even hordes of
flies from a neighbor’s manure pile. A nuisance is
usually ongoing; a one-time or brief occurrence
would not usually be a substantial enough interfer-
ence with property rights to constitute a nuisance.
(This does not mean there is no remedy for harm
caused by a one-time occurrence, such as a chemi-
cal explosion.)



NURSE

836

A landowner may file a court action seeking
redress from the responsible party for a nuisance.
One remedy is damages (i.e., money) to compen-
sate for harm resulting from the nuisance. Courts
can also grant injunctive relief, such as ordering
the responsible party to abate the nuisance. A
court can also enjoin (bar) an anticipated activity
that has a high likelihood of causing a nuisance,
such as building an incinerator in a residential area.

Injunctive relief can be intrusive and onerous,
and therefore it is granted only if justified in light
of all the relevant circumstances, including the
respective harms and benefits to each party, where
the fault lies, and the existence of alternative reme-
dies. For example, if homeowners sue to enjoin
construction of a factory in their neighborhood,
the court would weigh such factors as the health
effects and decreased property values likely to be
suffered by the residents, as well as the feasibility
and cost to the company of locating the project
elsewhere. If homeowners seek injunctive relief
due to pollution from an existing factory, the cost
on the defendant’s side of the equation is likely to
be much greater, and thus harder to overcome,
especially if relief would require shutting down the
factory.

The cause of action for nuisance discussed
above is sometimes called private nuisance, to
distinguish it from public nuisance. Whereas a
private nuisance is an invasion of private property
rights, a public nuisance is an interference with a
right held in common by the public. The common
law rules against public nuisance were developed,
in part, for the protection of the public health and
safety. Pollution of a river that interferes with the
public’s right to swim or fish is an example of a
public nuisance. A governmental entity, or any
individual affected by a public nuisance, can sue in
court for abatement of the nuisance or other relief.

Today, there are other avenues available to
accomplish goals that once relied solely on the
common law. Federal and state environmental
statutes, such as the Clean Water Act and the
Clean Air Act, provide protections against pub-
lic nuisances that harm the environment and pub-
lic health. Much like the common law rule against
public nuisances, many of these statutes can be
enforced in court not only by governments, but
also by affected citizens. Although invoked less

frequently nowadays, the old common law
protections against private and public nuisance
are still generally recognized and available if needed.

RUSSELLYN S. CARRUTH

(SEE ALSO: Clean Air Act; Clean Water Act; Public
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NURSE
Nurses in public health settings work with commu-
nity leaders, health and social-service agencies,
high-risk groups, families, and individuals to iden-
tify and resolve unmet environmental, social, and
health needs. Their role is to provide education
about lifestyle and behavior choices that can help
prevent illness and foster good health. public health
nurses work in clinics, homes, schools, and other
community locations. The Future of Public Health,
published by the Institute of Medicine in 1988,
initiated debate among public health nurse lead-
ers and started a trend away from care of individu-
als in clinics toward an increased involvement with
community groups such as healthy connections
networks. This trend is expected to continue in the
twenty-first century.

JUDITH CAZZOLI

(SEE ALSO: Behavior, Health-Related; Behavioral
Change; Future of Public Health; Public Health
Nursing)
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NURSING HOMES

Nursing homes are residential health care facilities
that provide nursing care and supervision twenty-
four hours per day. In addition to skilled nursing
services, physical, occupational, and speech ther-
apy are usually offered. These therapies are de-
signed to enable residents to recover and improve
functional ability lost as a result of disease or
injury. In addition, residents may receive social
services and engage in recreational activities de-
signed to improve physical and mental health.
Residents also receive assistance with activities of
daily living such as eating, dressing, walking,
toileting, transferring between a bed and chair,
and bathing. Typically, a nursing-home resident
will need help in three or more of these activities
of daily living.

Nursing homes form part of the continuum-
of-care options available for persons with chronic
or long-term health care needs. This continuum
ranges from independent home care to care within
intensive-care units of hospitals. Not all nursing
homes are the same. Some nursing homes provide
basic services, called “custodial services.” Others,
called “subacute” facilities provide highly skilled
and technologically complex services that resem-
ble medical units in hospitals. Many provide a mix
of services.

LENGTH OF STAY

The average length of time that a person spends in
a nursing home varies by the type of facility and
the services rendered. For example, a person who
resides in a nursing home in which he or she
receives largely custodial services is likely to be
there as long as several years. In fact, such a person
will not usually return to an independent or com-
munity living environment. However, a person in
a subacute facility is generally there only a matter
of weeks. Such a person often receives inten-
sive nursing or rehabilitation services and returns
home or goes to an independent community
environment.

Nursing-home residents generally have long-
term health care needs that have resulted from
one or more chronic illnesses, disabilities, or inju-
ries. These conditions are rarely completely cured.
Such conditions include, but are not limited to,

strokes, fractured hips, arthritis, and mental con-
fusion. These conditions often place a substantial
burden on the health and economic status of
individuals, affecting their quality of life and con-
tributing to the decline of the person’s overall
ability to live independently.

REGULATION

The nursing-home industry is the second most
regulated industry in the United States, second
only to the nuclear industry. Nursing homes are
required to be licensed by state health depart-
ments. They are inspected at least annually to
determine compliance with approximately 150 dif-
ferent state and federal regulations, and results of
these inspections are available to the public. In
addition, nursing homes are regularly inspected
or reviewed by other state and local organiza-
tions including, but not limited to, fire marshals,
sanitarians, and patient-advocate organizations. The
Joint Commission on Accreditation of Healthcare
Organizations (JCAHO) may accredit nursing
homes that voluntarily meet certain health and
safety requirements.

FINANCING

There are four basic ways to pay for nursing-home
care. These include private funds, insurance, Medi-
care and managed-care plans, and Medicaid. In
general, people pay for approximately 25 percent
of nursing-home care from their own personal
financial resources. Basic room and board in a
nursing home averages approximately $46,000 per
year. Because of the costs, long-term care insur-
ance is on the rise, and the extent of coverage
varies greatly depending upon the insurance car-
rier and the individual policy. The American Asso-
ciation of Retired Persons (AARP) provides an
analysis of the major insurance companies and
their types of coverage. This information can be
easily accessed through the Association’s web site.
Medicare and Medicaid are important govern-
mental programs that provide coverage for nurs-
ing-home care.

Medicare. Medicare is a federal medical-
insurance program that generally provides cover-
age to persons who are sixty-five years of age or
older, persons of any age with permanent kidney
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failure, or those receiving Social Security benefits.
Medicare coverage for nursing-home care is lim-
ited. Nursing homes that receive reimbursement
from the federal Medicare program must be certi-
fied. All, or only part, of a facility may be desig-
nated as Medicare certified. A nursing home must
meet the federal conditions of participation in
order to be certified and maintain certification.
During the annual state inspection or survey, com-
pliance with the conditions of participation is
assessed.

As of January 1, 2001, a person who is admit-
ted to a skilled nursing facility within thirty days of
a three-day hospital stay, and who is receiving care
for the condition for which he or she was in the
hospital, may receive up to one hundred days of
either total or partial coverage from Medicare.
The hundred days of coverage are not automatic.
In order to qualify for Medicare benefits, the
person must receive daily skilled nursing care or
therapy services, and be certified for those services
by a group of professionals, known as a utilization
review committee, who reviews the case. If the
person meets all of these requirements, he or she
will receive coverage as follows:

• Full coverage for a semi-private room,
meals, nursing care, rehabilitation ther-
apy, drugs prescribed by the physician,
medical supplies and equipment for the
first twenty days

• Partial coverage for up to an additional
eighty days if the physician and the
reviewing professionals certify continued
need for skilled services

Government statistics show that patients receive
an average of twenty-four days of coverage under
Medicare.

Medicaid. Medicaid is a program of health
insurance for eligible low-income persons. Both
the federal and state governments fund Medi-
caid. The program was not initially established to
provide long-term coverage for persons in nurs-
ing homes; however, it has become the primary
method of payment for low-income individuals in
these facilities. While it varies from state to state,
Medicaid pays for approximately 65 to 75 percent
of nursing-home care. In order to receive pay-
ment from Medicaid, nursing homes must also be
certified.

Individuals applying for Medicaid must do so
through the county office of the U.S. Department
of Human Services in their state. Medicaid appli-
cants must meet both financial and medical eligi-
bility criteria. In order to meet the financial crite-
ria, an individual’s assets must be less than $2,000;
or $3,000 for a couple in the nursing home at the
same time. Assets include cash, real and personal
property (excluding the primary residence), cars,
stocks, bonds, and the cash value of life-insurance
policies, investments, and trusts—if the trust pro-
vides for the person’s care.

Many people have too many assets at the time
of admission to a nursing home to qualify for
Medicaid. They must typically “spend down” their
assets to meet the financial eligibility requirement.
In the past, these spend-down requirements have
often left the community-living spouse destitute.
As a result, more liberal laws now provide for the
financial protection of such spouses. As of January
2001, most states allow the spouse of a nursing-
home resident to retain half of the couple’s assets
and the family home and furnishings, so long as
these assets don’t exceed a state established mini-
mum. These laws are subject to review both at the
state and federal level.

MARIA R. SCHIMER

(SEE ALSO: Aging of Population; Geriatrics; Gerontol-
ogy; Medicaid; Medicare)
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NUTRITION

Few subjects are more important to public health
than food. One of the major ways in which humans
interact with their environment is through our
food. The science of nutrition has developed
through the study of the components of foods that
are required to sustain life and to maintain health.
Improper diet can cause disease if important nu-
trients are missing from the diet, and inappropri-
ate dietary practices can increase the risk of certain
diseases.

Essential nutrients are substances that must be
in the human diet to support life. These essential
nutrients include vitamins, inorganic elements,
essential amino acids, essential fatty acids, and a
source of energy, and water. A lack of a nutrient or
an insufficient amount of a nutrient can result in a
deficiency disease that can be life threatening in
extreme cases. The essential nutrients are widely
distributed in foods and most people can obtain
sufficient amounts of them if they consume a
varied diet.

ELEMENTS OF HUMAN NUTRITION

Energy. Most of the food consumed is used by the
body to supply energy. The body is able to digest
and absorb into the blood stream components of
carbohydrates, fats, and protein that can be me-
tabolized by the body to release energy. Energy is
used to maintain body temperature, support meta-
bolic processes, and to support physical activity.
People are generally in a state of energy balance,
that is, they consume as much energy as they use to
support their bodies and daily living. They tend to
gain weight if they are in positive energy balance,
or lose weight if they take in less than they expend.
Most excess energy is stored by the body as fat.
Energy needs are usually expressed in kilocalories,
but in much of the world’s scientific literature,
energy expenditure is expressed in joules or
kilojoules (1 kilocalorie equals 4.184 kilojoules).

The energy expended by the body when at rest
is quite constant between individuals and can be

Table 1

Energy Expenditure during Selected Activities

1These values represent above resting metabolic rate for a 70 kg 
person.

Activity Kcal expended per hour1

Walking, 2 to 2.5 miles per hour (mph) 185–255
Walking, 5 mph 555
Jogging 5.5 mph 655
Tennis 400
Aerobic exercise 275
Cross country skiing 600

SOURCE: Powers, S. K., and E. T. Howley, eds. (2000). 
Exercise Physiology, 4th ed., New York: McGraw-Hill.

estimated quite closely by prediction equations
that take into account age, sex, and body weight.
The resting metabolic weight of a 70-kilogram
(154-lb.) man, for example, is estimated to be 1750
kilocalories per day, and for a 58-kilogram (128-
lb.) woman, 1350 kilocalories per day. The total
daily energy needs are related to the amount of
physical activity expended in the course of every-
day life. A person whose life style involves light
amounts of activity may have a total energy expen-
diture of about one and one-half times their rest-
ing metabolic rate, while a person who is engaged
in very intense physical activity may expend over
twice as much energy as their resting metabolic
rate in the course of twenty-four hours. Exercise
can increase the metabolic rate considerably, de-
pending on the type and duration of the activity.
The amount of energy expended by certain types
of physical activity is shown in Table 1.

Protein. The principal structural components
of body soft tissues are proteins, which are made
by the body from amino acids. The amino acids
along with the nucleic acids are the principle
nitrogen-containing components of the body and
of most foods. The enzymes that regulate most
body processes are also proteins. The body can
synthesize many of the amino acids needed for
protein syntheses, but some amino acids must be
obtained from the proteins in the diet. The dietary
essential amino acids for humans are threonine,
valine, leucine, isoleucine, methionine, lysine,
histidine, and tryptophan. Two others can only
be formed from essential amino acids: tryosine
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from phenylalanine, and cystine from methionine.
Human dietary protein requirements are quite
modest. An adult man of average weight is esti-
mated to need about sixty-three grams of protein
per day, while an average woman is estimated to
need about fifty grams. The protein must supply
the essential amino acids required by humans and
sufficient total nitrogen to allow syntheses of the
other amino acids required for protein synthesis.

Fats. Fats are synthesized from carbohydrates,
but the body is unable to make certain fatty acids,
which are components of fats. These essential fatty
acids, notably linoleic and linolenic acid, must be
supplied by dietary fats. Fats that are solid at room
temperature, such as butter or lard, usually con-
tain high amounts of saturated fatty acids such as
palmitic or stearic acid. Fats that are liquid at room
temperature such as vegetable oils are higher in
unsaturated fatty acids, which include oleic acid as
well as the linoleic and linolenic acid. Fat is the
most concentrated source of energy available to
humans, supplying about nine kilocalories per
gram of dietary fat, compared to four kilocalories
per gram of carbohydrate and protein. Fat is also
the principal storage form of energy in the body.

Vitamins. Vitamins are a diverse group of
dietary essentials that have important functions in
the body. The vitamins known to be required by
humans are listed in Table 2. Many of them are
components of co-enzymes, molecules that are
required for some enzymes to carry out certain
metabolic processes. Others, such as vitamin E and
vitamin C, act as antioxidants, protecting body
components from damage from oxygen needed by
the body for metabolism. Some are more like
hormones, such as vitamin D, which regulates the
absorption of calcium from the intestine and the
formation of bones. Vitamin D can actually be
formed by the action of ultraviolet light from the
sun on vitamin D precursors found in the skin, but
since this synthesis may not be sufficient at times,
humans need a dietary source of vitamin D. Vita-
min A is a component of visual pigments in the eye
that respond to light stimuli and are essential
for sight.

A deficiency of a vitamin may result in a
characteristic deficiency disease related to the body
function affected by the lack of the vitamin. Vita-
min D deficiency can cause soft bones in children,
a condition called rickets; vitamin A deficiency

Table 2

Vitamins and Inorganic Elements Required in Human
Diets to Support Life and Maintain Health

Vitamins

Vitamin A (retinol, retinal, 
retinoic acid)
Vitamin C (ascorbic acid)
Vitamin D (D3 cholecalciferol,

2D   ergocalciferol)
Vitamin K (menaquinones, 
phylloquinone)
Vitamin E (tocopherols)
Vitamin B6 (pyridoxine)
Vitamin B12
Biotin
Riboflavin
Niacin
Folacin
Thiamin
Choline1

Inorganic Elements

Calcium
Phosphorus
Potassium
Sodium
Chlorine
Magnesium
Iron
Iodine
Zinc
Selenium
Copper
Manganese
Chromium
Fluorine
Molybdenum
Boron

1Choline can be synthesized 
by the body but recent 
evidence suggests that 
dietary choline may be 
needed at some stages of 
the life cycle.

In addition to these elements, 
substantial evidence indicates 
that arsenic, nickel, silicon, and 
vanadium have important 
physiological functions that may 
make them nutritional essentials. 
They are required in very small 
amounts and a dietary deficiency 
has not been convincingly 
described.

SOURCE: Powers, S. K., and E. T. Howley, eds. (2000). 
Exercise Physiology, 4th ed., New York: McGraw-Hill.

may cause night blindness and even blindness in
its more severe form. Many of the vitamins have
multiple functions in the body, and deficiency
diseases can be severely debilitating in severe cases.
Vitamins are required in very small amounts by
the body. Only a few micrograms of vitamin B12

is required each day, while vitamin C require-
ments may be from sixty to one hundred milli-
grams per day.

Inorganic elements. Humans also require sev-
eral inorganic elements as components of the diet.
The inorganic elements known to be required by
humans are listed in Table 2. These elements may
have a structural function, such as calcium and
phosphorus, which are needed for bone synthesis,
or they may have a catalytic function similar to
some of the vitamins. They are required for the
action of many enzymes in the body. Sodium and
potassium are essential for fluid balance. Iodine is
an essential component of thyroxin, the hormone
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produced by the thyroid gland. Some of the inor-
ganic elements are required in extremely small
quantities, only micrograms per day, while other
elements may be needed in higher amounts. Soils
vary in their content of some of the trace elements,
and plants grown in some areas may be deficient in
an essential element. This has been true for iodine,
where a deficiency is still observed in many areas
of the world, and selenium, where geographically
based human deficiency disease has been observed.

NUTRITION RECOMMENDATIONS

In the United States, the National Academy of
Sciences, through the National Research Council
and The Institute of Medicine, has convened ex-
pert groups since 1941 to establish nutrition rec-
ommendations to be used by individuals and insti-
tutions for planning nutritionally adequate diets.
These groups have established recommended die-
tary allowances (RDAs) as the daily dietary intake
level for a specific nutrient that is sufficient to
meet the nutritional requirements of nearly all
(97–98 percent) individuals in the life stage and
gender group specified. In the most recent recom-
mendations, dietary reference intakes (DRIs) have
been specified that have attempted to estimate
average nutrient requirements, RDAs, and an up-
per limit of safe nutrient intake. Where data are
not sufficient to set a precise RDA, new recom-
mendations called adequate intake (AI) define a
recommendation for some nutrients.

The RDAs and AIs are used to plan diets
for groups in hospitals, the military, large institu-
tions, to set standards for government food pro-
grams such as school lunches, to establish nutri-
tional labeling, and for counseling individuals.
Similar dietary recommendations have been made
by expert groups convened in many countries
and also by international organizations such as
the World Health Organization and the Food
and Agricultural Organization of the United Na-
tions. These recommendations are periodically
revised to include information from most recent
research findings. The latest recommendations
for dietary reference intakes can be obtained in
the United States from the National Academy
Press, 2101 Constitution Avenue, NW, Washing-
ton, D.C. 20418.

Recommendations have been established for
most nutrients where sufficient research data are

available to make reliable estimates. The nutrient
recommendations are given for different age groups
and are differentiated by sexes because of differ-
ent nutritional needs at different stages of life.
Infants and young children who are growing rap-
idly have different nutrient needs compared to
adults. Women who are menstruating need more
iron to replace blood lost in the menstruation
compared to postmenopausal women or men.
Similarly, there are special needs for pregnant and
lactating women. There is increasing evidence
accumulating about the needs of the elderly, and
nutrition recommendations now include a cate-
gory for individuals over seventy years of age.

Recent revisions of nutrition recommenda-
tions have taken into account public health con-
cerns about osteoporosis, a condition in which
bone mineral is lost and older individuals become
more vulnerable to bone fractures. New recom-
mendations stress the importance of maintaining
a high level (1200 mg/day) of calcium intake by
both men and women over fifty years of age in an
attempt to reduce loss of bone mineral. Similarly,
recommendations for folic acid intake have also
been revised to stress the importance of sufficient
folic acid consumption by women who may be-
come pregnant. Insufficient folic acid has been
associated with a higher incidence of birth defects.
The concern for adequate intake of folic acid led
to the fortification of enriched grain products with
folic acid in the United States beginning in 1998.

Nutrient recommendations also take into con-
sideration the efficiency by which nutrients are
digested and absorbed from foods. The form in
which iron is ingested has a major influence on
how much food iron is absorbed into the body.
Iron in animal products is well absorbed because it
is found as a component of hemoglobin or muscle
pigments, while iron in plants, found as inorganic
salts, is poorly absorbed. Some components of
plants, such as phytic acid and tannins, also inter-
fere with iron absorption. Therefore, dietary rec-
ommendations for iron intake must consider the
availability of iron in the foods being consumed.

PUBLIC HEALTH ISSUES

In the early part of the twentieth century, nutri-
tional disorders were common. Pellagra, a disease
caused by a deficiency of nicotinic acid, was wide-
spread in the southern United States. Rickets,
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from vitamin D deficiency, was common, and
goiters from iodine deficiency were widespread.
Iron-deficiency anemia and riboflavin deficiency
were frequently observed. In parts of Asia, beri-
beri, a disease caused by thiamin deficiency, was a
public health problem. The discovery and charac-
terization of the vitamins made it possible to pro-
duce them in large amounts, and the enrichment
of grain products with niacin, riboflavin, thiamine,
and iron largely eliminated B-vitamin deficiencies
in the United States as a public health problem.
Similarly, the addition of vitamins A and D to milk
provided protection from deficiency of the nutri-
ents. The use of iodized salt essentially eliminated
goiter from the U.S. population.

Unfortunately, nutritional deficiencies have
not been eliminated from much of the world even
today. A combination of poor diet, poor sanita-
tion, and lack of safe water leading to frequent
intestinal infections, causes more than 200 million
of the world’s children to be shorter and weigh less
than children in good environments at the same
age. These malnourished children are often born
underweight from mothers who are also under-
weight and of poor nutritional status. Measures of
the degree of malnutrition that are frequently
used include a comparison of a child’s weight for
age, height for age, and weight for height with
norms established by similar measurements on a
well-nourished population of children. A usual
convention classifies a child whose weight for age
is more than two standard deviations below the
standard as malnourished, and those three stan-
dard deviations below the standard are usually
considered severely malnourished. The most vul-
nerable time for growth faltering in children is the
period from six months of age to two years, when
breast feeding stops and weaning foods are intro-
duced. A combination of poor weaning foods,
exposure to contaminated water, and poor sanita-
tion that results in frequent bouts of diarrhea and
the occurrence of other childhood diseases con-
tributes to the poor growth of children after
weaning.

The United Nations estimates that more than
two-hundred million of the world’s children are
stunted, with the largest numbers being found in
South Asia and in Africa. Similarly, about 4 per-
cent of the world’s population is considered at risk
for iodine deficiency disorders including goiter,

cretinism, and mental retardation. Vitamin A defi-
ciency is estimated to affect about 3.3 million
children in the world. Iron deficiency anemia is
also the most prevalent nutritional deficiency in
the world. Over 90 percent of those effected live in
developing countries. The United Nations has
estimated that severe anemia is a contributing
factor to 50 percent of maternal deaths in develop-
ing countries.

Nutritional deficiencies are common in the
refugees displaced by wars and natural disasters.
Assistance is provided by the United Nations High
Commissioner for Refugees to more than 26 mil-
lion people world wide, and there are other inter-
nally displaced people in the world that may num-
ber as many as 31 million. The difficulty of providing
food for these displaced groups puts them at risk
for nutritional deficiencies.

Nutritional deficiencies are rare in most in-
dustrialized nations in Europe, Asia, and the Ameri-
cas, and among the higher income groups of the
developing world. The public health issues related
to nutrition in these nations are concerned with
over–consumption of energy, inadequate levels of
activity, and improper food choices. Dietary prac-
tices are known to be risk factors for severe chronic
diseases, including hypertension, atherosclerotic
cardiovascular disease, and several types of can-
cers. The amount and type of fats seem to influ-
ence the risk of atherosclerotic cardiovascular dis-
eases and to risk of certain forms of cancer. The
consumption of saturated fatty acids and trans
fatty acids found in certain hydrogenated cooking
fats increases the levels of serum total cholesterol
and cholesterol associated with serum low density
lipoproteins (LDL) and thus increases the risk of
artheriosclerosis and coronary heart disease. Diets
high in fruits, vegetables, legumes, and cereal prod-
ucts are associated with a lower occurrence of
coronary heart disease and certain cancers.

Genetic variations occur among individuals in
their response to food. Variations in various blood
lipoprotein components can effect an individual’s
response to dietary fat and cholesterol, and risk of
coronary heart disease. There appears to be a
genetic component to susceptibility to obesity. As
more information is known about the human
genome, it may be possible to predict more accu-
rately individual risks for disease, and the dietary
factors that may modify this risk.
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Obesity. Dietary patterns that are character-
ized by the consumption of energy-rich, high-fat
foods are considered to be factors contributing to
obesity, particularly when the high intake of en-
ergy is not accompanied by appropriate physical
activity. Obesity in adults is defined by reference
to the body mass index (BMI), a relationship that
takes into account both height and body weight.
The BMI is calculated as weight in kilograms/
height in meters squared. In pounds and inches it
is calculated by weight (pounds)/height (inches)2

× 704.5. A person with a body mass index between
20 to 25 is considered in the normal range, while a
body mass index of 25 to 30 is considered over-
weight, and over 30 is considered obese.

The prevalence of obesity in the United States
has increased markedly in recent years. The preva-
lence of overweight children ages six to eleven in
surveys conducted in the early 1970s was 6.5 per-
cent of males and 4.9 percent for females. By
1988–1994, the prevalence of overweight in this
age grouping had increased to 11.4 percent and
9.9 percent for males and females respectively. On
the basis of surveys carried out between the years
1988 and 1994, more than 50 percent of American
adults were considered overweight on the basis of
having a BMI greater than 25. In further surveys,
17.9 percent of U.S. adults were considered obese
in 1988, compared with 12 percent in 1991. The
increasing prevalence of obesity is of considerable
public health concern as excess weight is associ-
ated with greater risk of mortality, non-insulin
dependent Type II diabetes mellitus, hyperten-
sion, stroke, osteo-arthritis, and some cancers. The
annual number of deaths attributed to obesity in
the United States has been estimated at more than
280,000 persons.

The control of obesity is difficult, and weight
reduction is difficult to maintain. The most effec-
tive weight loss schemes seem to be those that
reduce weight slowly, from one-half to one pound
per week, and that involve both reduction in en-
ergy intake and an increase in physical activity. For
overweight individuals, a reduced intake of from
300 to 500 kilocalories per day should result in a
loss of one-half to one pound per week, while
severely obese individuals may need to reduce
energy intake by 500 to 1000 kilocalories per day
to achieve a one to two pound per week weight loss.

Table 3

Dietary Guidelines for Americans

Aim for fitness
• Aim for a healthy weight
• Be physically active each day

Build a Healthy Base
• Let the Pyramid guide your food choices
• Choose a variety of grains daily, especially whole grains
• Choose a variety of fruits and vegetables
• Keep food safe to eat

Choose sensibly
• Choose a diet that is low in saturated fat and cholesterol and  
  moderate in total fat
• Choose beverages and foods to moderate your intake of sugar
• Choose and prepare foods with less salt

SOURCE: From the United States Department of Agriculture/
Department of Human Services: Dietary Guidelines for 
Americans 2000.

Dietary guidelines. The concern for appropri-
ate food choices have led many countries to issue
dietary guidelines that provide advice that goes
beyond the recommendations for individual nutri-
ents covered by the recommended dietary allow-
ances. The year 2000 dietary guidelines for Ameri-
cans are shown in Table 3. These are issued by the
U.S. Department of Agriculture and the U.S.
Department of Health and Human Services and
are revised about every five years. This publication
represents the only official dietary advice to con-
sumers by the U.S. Government. The full text of
the bulletin provides more detailed advice on food
choices. Many countries have published similar
dietary guidelines to guide food choices to reduce
the dietary risk factors associated with chronic
disease.

To give advice to consumers regarding appro-
priate food choices to implement dietary guide-
lines, food guides have been developed. One of
the most popular representations of a food guide
is the dietary pyramid that has been published by
the U.S. Department of Agriculture and the Depart-
ment of Human Services. This food guide illus-
trates the importance of building a healthy diet on
a base of cereal-based foods supplemented liber-
ally with fruits and vegetables. Foods high in pro-
tein and fat should be consumed sparingly. The
pyramid provides the number of recommended
daily servings of the food groups.
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Food supplies. The world population is pro-
jected to increase about 25 percent from the year
2000 to 2020, to about seven and one-half billion
people. Most of this increase is projected to be in
developing countries located in the tropical zones
of the earth. The population of Asia is projected to
increase by 800 million, and the population of
Africa is projected to double. The International
Food Policy Research Institute (IFPRI) has pro-
jected that food production will be able to increase
such that the world per capita food available will
supply about 2,900 kilocalories per person per day
in the year 2020, compared to 2,700 kilocalories in
1993. The equitable distribution of food supplies
will remain a major problem. The daily food avail-
able in sub-Saharan Africa is projected to supply
only about 2,300 kilocalories per capita in the year
2020, barely sufficient to support a productive life.
IFPRI estimates that one out of every four of the
world’s children will be malnourished in the year
2020. To achieve the projected increase in food
supplies, continued improvements in crop yields
will be necessary.

In contrast to the limited food supplies in
many developing nations, developed countries are
projected to have a food supply that will provide
3,470 kilocalories per capita per day in the year
2020. The U.S. Department of Agriculture indi-
cates that the available food in the United States in
1994 provided 3,800 kilocalories per capita. This
food supply provided annually 193 pounds of red
meat, poultry, and fish, 585 pounds of dairy prod-
ucts, 194 pounds of cereal products, 151 pounds
of fresh, canned, or dried fruits, 208 pounds of
fresh, canned, frozen, dried, or fried vegetables
and pulses, and 147 pounds of sugar. These fig-
ures represent food availability and do not repre-
sent actual consumption or account for wastes and
losses in marketing and food preparation. Even
with the variety of food available, consumers in the
United States do not generally meet the dietary
guidelines and food guide recommendations. For
example, in food consumption surveys, only 38
percent of those surveyed reported consuming the
recommended number of servings per day of cere-
als, 41 percent of the servings of vegetables (heav-
ily weighted toward potatoes and starchy vegeta-
bles), and 23 percent of the servings of fruits. The
reported diets provided 33 percent of the energy
from fats and 11 percent from saturated fats. Food
choices by consumers appear to depend on a

variety of factors, such as cost, food preferences,
convenience of preparation, and cultural norms,
in addition to perception as to effects on health.

Food safety. In addition to providing nutri-
ents, food can also potentially be a source of
harm to a consumer. Hazards associated with food
include microbiological pathogens, naturally oc-
curring toxins, allergens, intentional and uninten-
tional additives, modified food components, agri-
cultural chemicals, environmental contaminants,
and animal drug residues. It has been estimated
that more than 80 million cases of food-borne
illness occur annually in the United States, result-
ing in more than 9,000 deaths, primarily from
microbiological contamination. The transforma-
tion of a safe food into a potentially dangerous one
can occur anywhere in a food system that consists
of producers, shippers, processors, wholesalers,
retailers, and consumers.

An effective food safety system requires regu-
lation, surveillance, consumer education, and con-
tinued research to detect and prevent food-borne
illnesses. The increase in world trade in food also
involves international dimensions in food safety
issues. Import regulations dealing with food safety
may also have the effect of restricting access to
markets, and food safety becomes an issue in
world trade.

The United States has a complex system of
food-safety regulation. The Food and Drug Adminis-
tration (FDA) is responsible for domestic and
imported foods in interstate commerce except for
poultry and meat products. The FDA has responsi-
bility for standards for food labeling, inspects
food-processing plants, and regulates food animal
drugs and feed additives and all food additives.
The Food Safety and Inspection Service (FSIS) of
the U.S. Department of Agriculture (USDA) in-
spects meat and poultry products to ensure they
are safe and correctly marked, labeled, and pack-
aged. The Environmental Protection Agency (EPA)
licenses pesticide products and establishes toler-
ances for pesticide residues in food products and
animal feeds. The Centers for Disease Control
and Prevention (CDC) are responsible for surveil-
lance of illnesses associated with food consump-
tion in association with the FDA and the USDA.
These agencies also collaborate with state and
local public health agencies that are concerned
with food safety.
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The consumption and preparation of food
also has great social and cultural significance, con-
tributing to the daily enjoyment of life. Public
health concerns about dietary practices often must
compete with these values as an individual makes
food choices. This makes the issues associated with
food and nutrition more complex than the medi-
cal and public health issues discussed here.

MALDEN C. NESHEIM

(SEE ALSO: Blood Lipids; Energy; Foods and Diets;
Nutrition in Health Departments)
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NUTRITION IN HEALTH
DEPARTMENTS
The purpose of a nutrition program in a health
department is to promote the nutritional health of
the residents living under the health department’s
jurisdiction. A public health nutritionist with a
master’s or doctoral degree in nutrition or a re-
lated field is trained to direct the program. The
program may include providing medical nutrition
therapy for chronic diseases such as diabetes, pro-
moting wellness through advice on healthful food
patterns, and assessing the nutritional status of
children with special needs in their homes. The
nutritionist also targets programs to nutritionally
at-risk populations such as pregnant women, in-
fants, children, and the elderly.

MARY ANN MCGUCKIN

(SEE ALSO: Eating Disorders; Foods and Diets;
Nutrition;)
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O
OBESITY

See Nutrition and Physical Activity

OBJECTIVES

See Health Goals and Healthy People 2010

OBSERVATIONAL STUDIES

An observational study is a study in which infer-
ences are drawn or hypotheses tested through
observational methods. Two common varieties are
the descriptive study, where events are simply
observed and described as they take their natural
course, and the analytic epidemiologic study, which
does not include any intervention or experimenta-
tion; examples include the case-control study and
the cohort study. As human experimentation is
fraught with ethical problems and often not feasi-
ble, many important epidemiologic discoveries
have had to rely entirely on observational studies.

JOHN M. LAST

(SEE ALSO: Case-Control Study; Cohort Study; Cross-
Sectional Study; Descriptive Study; Epidemiology)

OCCUPATIONAL DISEASE

The term “occupational disease” refers to those
illnesses caused by exposures at the workplace.

They should be separated, conceptually, from in-
juries that may also may occur at workplaces due
to a variety of hazards.

In 2001, some 137 million Americans were
working, either full-time or part-time, out of a total
population of some 280 million. Women make up
46 percent of the workforce.

Occupational diseases may occur in varying
time frames, from the instantaneous development
of illness following exposure to toxic chemicals to
decades between onset of exposure and the devel-
opment of disease, as occurs with many occupa-
tionally related cancers. Many time frames in be-
tween these extremes may be seen as well. Examples
of varying time frames include instantaneous reac-
tions to exposure to chemicals such as chlorine or
ammonia gas; a delay of some six to twelve hours
with fumes of aerosolized zinc, as occurs when
welding on galvanized steel; a delay of weeks to
months with lead poisoning; a delay of decades
with occupational carcinogens; and even the find-
ing of congenital malformations in children whose
parents may have been exposed to hazardous
materials.

Although not all occupational exposures that
cause illness lead to death, considerable numbers
of deaths each year are associated with workplace
exposures. While it is relatively easy to count
deaths due to occupational injuries, it is much
more difficult for delayed illnesses. For injuries,
the most recent available data indicates that more
than 6,200 fatal occupational injuries occur in the
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United States each year, with more than 40 per-
cent associated with transportation, and most of
these related to motor-vehicle fatalities. Homicides
are the second leading cause of death in the work-
place, accounting for some 14 percent of the total.
The leading causes of death from injuries vary by
sex, with motor vehicles accounting for the great-
est number of deaths in men, and homicides in
women. Workers older than sixty-five have the
highest rates of occupational-injury deaths. Also,
smaller workplaces (those with less than ten work-
ers) have the highest fatality rate. Many large
companies invest in occupational safety and health
programs and do ongoing workplace assessments.
Companies with strong programs are known to
have lower injury rates.

As noted above, deaths from occupational
illness for most diseases are hard to enumerate.
The only diseases for which reasonably good data
exists are the pneumoconioses, such as asbestosis,
coal-workers pneumoconiosis, and silicosis. For
many other diseases, such as those from chemical
exposure, various occupational cancers, and other
problems, individual fatalities are difficult to rec-
ognize and record.

In the years for which data was available in the
year 2000, almost 430,000 nonfatal occupational
illnesses were recorded annually in the United
States, with approximately 60 percent of these
occurring in the manufacturing sector. The rate
was almost fifty cases per 10,000 full-time workers.
However, it should be recognized that many work-
place-related illnesses go unreported, in part be-
cause they are unrecognized, and in part because
of record keeping that is not optimal.

Among the occupational diseases most com-
monly reported, those relating to repeated trauma,
such as carpal tunnel syndrome, tendonitis, and
noise–induced hearing loss, accounted for more
than 60 percent. Carpal tunnel syndrome alone
accounted for almost 30,000 cases with days away
from work. For those cases of carpal tunnel syn-
drome with workplace absence, half needed twen-
ty-five or more days away from work. Skin diseases
represented about 13 percent (58,000 cases) of
work related illnesses. Dermatitis, or inflamma-
tion of the skin, resulted in more than 6,500 cases
that required time away from work.

It is well recognized that these types of injuries
are underreported, but a better sense can be got-
ten from the seven states that have an active SEN-
SOR (Sentinel Event Notification System for Occu-
pational Risks) program in place for some diseases.
No state looks at all diseases in this way, but those
that collect data concentrate upon silicosis, occu-
pational asthma, and adult lead poisoning.

There are insufficient numbers of occupa-
tional physicians properly trained to care for the
hundreds of thousands of cases of occupational
disease. Only about 10,000 of some 800,000 Ameri-
can doctors practice in the field of occupational
medicine, and only a small percentage of these
have had training leading to certification as spe-
cialists in this field. Most occupational diseases are
treated by primary-care physicians, and, unfortu-
nately, many of them have had little or no training
in occupational disease.

There are two government agencies that have
a special role in evaluating occupational disease.
The National Institute for Occupational Safety
and Health (NIOSH) of the U.S. Department of
Health and Human Services has the responsibility
for research and prevention activities with regards
to workers’ health. NIOSH advises as to allowable
levels of exposure, based upon scientific review.
Within the Department of Labor is the Occupa-
tional Safety and Health Administration (OSHA),
which has the responsibility of actually setting and
enforcing workplace regulations. One of the diffi-
culties that OSHA faces is an insufficient number
of inspectors to evaluate what actually goes on at
most workplaces; given the number of inspectors
in the United States at the present time, it would
take more than two decades for all workplaces to
be inspected even once. OSHA’s resources focus
on fatalities. In addition to government agencies,
there are a variety of voluntary groups, such as the
American Conference of Governmental Industrial
Hygienists and the National Safety Foundation,
that make recommendations for safe and health-
ful practices in the workplace.

ARTHUR L. FRANK

(SEE ALSO: Asbestos; Carpal Tunnel Syndrome,
Cumulative Trauma; Environmental Determinants
of Health; Ergonomics; Farm Injuries; Mining;
National Institute for Occupational Safety and
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Health; Occupational Lung Disease; Occupational
Safety and Health; Occupational Safety and Health
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OCCUPATIONAL LUNG
DISEASE

The lungs are one of the body’s organs most in
contact with the surrounding environment. Thou-
sands of breaths are taken each day, and if there
are hazardous substances in the air many types of
disease may develop.

Among the occupational lung problems are
asthma and the closely related hypersensitivity
pneumonias; irritant and toxic gases, some of
which may prove rapidly fatal; cancer-causing
agents; inorganic dusts, such as cement, which
cause acute bronchitis; organic dusts that produce
a variety of problems, such as byssinosis, which is
caused by cotton dust; and the pneumoconioses,
or chronic dust-caused diseases of the lung.

Most, if not all, of these problems are entirely
preventable. For some, such as byssinosis, there is
now better recognition and response, leading to
the development of fewer new cases. Similarly,
stricter regulations over time have reduced the
incidence of some of the pneumoconioses, but
others continue to be significant health problems,
including silicosis in certain groups of silica-exposed
workers, such as sandblasters. With lower levels
of exposure to asbestos the risk of asbestos has
been diminishing, but the cancer-associated risks
continue.

A wide variety of substances in many work-
place settings can give rise to asthmatic and aller-
gic phenomena. These include such diverse ill-
nesses as baker’s asthma from exposure to flour
dust; asthmatic responses to animals among those
who regularly handle them, such as veterinarians
or research scientists; and sensitization to plastics,
such as occurs in meat wrapper’s asthma or in
those who solder wires that are coated with teflon.
A wide variety of organic materials can lead to

hypersensitivity pneumonias. These include “tea
picker’s lung” and “coffee grinder’s lung.”

If any gas replaces enough oxygen at a worksite,
a worker may die from simple asphyxiation due to
the lack of oxygen. More frequently, however,
other effects occur such as the acute and chronic
damage to the lung caused by oxides of nitrogen
that occur in agricultural silos or damage from
acute exposure to chlorine, ammonia, and other
chemicals widely used in chemical production fa-
cilities. Harmful levels of carbon monoxide can
occur from vehicle exhaust in confined spaces or
from furnaces or space heaters not working prop-
erly. Phosgene can develop from mixing together
household-cleaning chemicals.

For the pneumoconioses, first described in
the eighteenth century, these scarring diseases of
the lung can lead to severe pulmonary distress
over time. Among the materials that can cause a
pneumoconiosis are asbestos, coal dust, silica, talc,
kaolin, mica, flint, and certain metal dusts such as
tin, which causes stannosis. Some materials also
have carcinogenic potential (such as asbestos and
silica). In addition, many of these occupational
lung hazards have interactive effects when com-
bined with cigarette smoke.

ARTHUR L. FRANK

(SEE ALSO: Asbestos; Asthma; Chronic Respiratory
Diseases; Lung Cancer; Mining; Occupational Dis-
ease; Occupational Safety and Health)
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OCCUPATIONAL SAFETY AND
HEALTH

THE HISTORY OF WORK

As long as humans have existed they have had to
work. Initially, there was a need to hunt to catch
food and have materials to make clothing. Gener-
ally, males would do the hunting and women
would do the processing of the materials. Food
would be preserved by drying, salting, or other
methods for use over time; clothing would be
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made; and shelter would be fashioned from the
hides of animals. When societies became more
complex and humans changed into settled crea-
tures, agriculture became a dominant force in
their existence. As crops became cultivated and
animals domesticated, there was still a need for
essentially year-round labor, with both cultivation
and processing activities being divided among the
males and females of families, and this would
generally include children as well. Only as societies
became more complex did nonagricultural activi-
ties become possible, such as work from artisans
fashioning useful household products, religious
goods, and goods used for war or hunting. Eventu-
ally, societies were able to sustain other artisans
who pursued writing, music, and visual arts such as
painting.

Throughout recorded history, there have been
references to work under a variety of conditions.
The Old Testament includes rules about safe prac-
tices with regards to agriculture and how to treat
workers. The Greeks and Romans used slaves,
generally those captured in battle, to do both
domestic work and to work in especially hazardous
conditions, such as in mining. The writings of the
ancients even discuss some early preventive meas-
ures, such as using inflated pig bladders to breathe
into to avoid dusty atmospheres.

The first written discussions specifically di-
rected toward matters of occupational safety and
health were those of Paracelsus, in the fifteenth
century. In the early eighteenth century, Bernadino
Ramazzini wrote the first text on occupational
medicine, De morbis artificium diatriba, and he is
generally regarded as the “father of occupational
medicine.” Ramazzini wrote about the health haz-
ards for dozens of occupations ranging from ditch
diggers to tailors, from religious activities to those
quite secular. In the United States, in the early
twentieth century, Dr. Alice Hamilton became the
first woman physician appointed to a faculty posi-
tion at Harvard University, where she worked at
the School of Public Health promoting safe and
healthful work practices in the United States. She
has been recognized as the leader of the occupa-
tional medicine movement in the United States,
which came relatively late compared with that
in Europe.

Except for hunting, agriculture is the most
longstanding work activity. Even today, some 70

percent of the world’s working population is en-
gaged in agriculture. In sharp contrast, less than 2
percent of Americans continue to be engaged in
agriculture; however, these small numbers, utiliz-
ing modern equipment, can feed and help clothe
much of the rest of the population of the United
States, and much of the world. By contrast, much
of the agricultural work done in the rest of the
world is still tied to direct human labor, sometimes
assisted by animals, and somewhat more rarely by
modern equipment. Farming continues to be an
occupation associated with great risk.

Beginning in earnest in the eighteenth cen-
tury, the Industrial Revolution of Europe led to
large numbers of individuals settling in cities and
working in factories. As more and more people
worked in factories, and the hazards of factory
work became known, regulations came into place
regarding who could work, and under what condi-
tions. Initially, there were no restrictions on ages
or hours of work, but gradually child-labor laws,
laws regulating the work of women, and mandated
maximum hours of work were put in place. Today,
in the United States, laws such as the Fair Labor
Standards Act control child labor, to some extent.

GOVERNMENT REGULATIONS

Until about 1970, there were few federal regula-
tions in the United States with regard to workplace
safety and health issues. Each state had its own set
of laws with regards to what were considered fair
labor practices for workers, as well as a workers’
compensation system for individuals that were
injured. There was state-by-state enforcement of
such regulations. In 1970, laws were passed estab-
lishing two government agencies: the National
Institute for Occupational Safety and Health
(NIOSH) within the U.S. Department of Health
and Human Services (USDHHS), which was man-
dated to undertake research and prevention activi-
ties related to work; and the Occupational Safety
and Health Administration (OSHA) within the
Department of Labor, which was mandated to set
national standards for workplace safety and health
and to enforce such standards. Workers’ compen-
sation, however, has been left on a state-by-state
basis, despite efforts toward federal standardiza-
tion. Compared with Europe, workers’ compensa-
tion legislation came much later in America, and is
more varied.
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Other regulations have to do with such issues
as workplace drug testing and how such testing
must be done. The Americans with Disabilities Act
prohibits discrimination for those with handicaps
and also requires that certain accommodations be
made in the workplace for those who develop
disabilities. There are no international standards
that are universally utilized with regards to work-
place safety and health, but such standards do exist
for manufacturing production and quality-control
issues regarding manufactured goods. One fed-
eral law specifically compensates for coalworker’s
pneumoconiosis, which is caused by the inhalation
of coal dust.

The oversight of occupational safety and health
is delegated to OSHA, but other agencies regulate
what can leave workplaces by way of emissions (the
Environmental Protection Agency), or as products
(the Food and Drug Administration or the Con-
sumer Product Safety Commission).

NIOSH once maintained a list of the “top ten”
issues considered the most serious in the area of
occupational safety and health. Included were oc-
cupational cancers, occupational lung disease, skin
disorders, and similar problems. In 1996 a major
overhaul of this approach was undertaken, and
currently the governing construct for research
carried out by NIOSH is the National Occupa-
tional Research Agenda, or NORA. Replacing the
traditional top-ten list are twenty-one areas cover-
ing basic toxicology, human interactions in the
workplace, emerging technologies, and psycho-
logical aspects of work in ways that are much more
comprehensive than what had existed previously.
It also evaluates combinations of exposures in the
workplace, since workers are rarely exposed only
to one material at a time, and it includes issues
such as workplace organization to see how this
impacts on occupational safety and health.

In regulating workplace-related issues, one
must note the interactions with normal life events
and exposures; and care must be taken to fully
understand what is truly workplace-related, what is
not, and where and when workplace exposures
may have some role in the development of injuries
or illnesses. Common life events such as stress,
smoking, drug use, and other factors such as noise
may interact with what goes on in the workplace.

Substance abuse is another serious workplace
issue. There are rules regarding the testing of

employees, either at the time of hire and/or dur-
ing their employment. Certain federal regulations
mandate that specific workers, like those in trans-
portation, are required to be tested if there is an
accident. Special certification is required as one
aspect of drug-testing activities.

Those best equipped to understand occupa-
tionally related problems are physicians trained in
occupational medicine, a branch of the field of
preventive medicine, but in which there are few
specialists. Although there are approximately
800,000 physicians in the United States, only about
10,000 practice occupational medicine on a full-
time or part-time basis, and of these, only about 20
percent have ever had formal training and certifi-
cation as specialists in occupational medicine. Most
occupational medicine is practiced by primary-
care physicians who generally have little training
in this field. Medical schools spend virtually no
time, if any, on occupational medicine. NIOSH
provides some small level of funding to train occu-
pational physicians as well as occupational health
nurses, safety specialists, and other related health
personnel.

OCCUPATIONAL INJURIES

As the term “occupational safety and health” im-
plies, there are two aspects to this field. One is the
area of safety, which seeks to make workplaces safe
for workers so that they do not suffer injuries.
Poorly designed or laid-out workplaces or equip-
ment may pose a serious hazard to workers, and
more than 400,000 injuries occur at work each
year. Separate from the concept of safety is that of
occupational health, where the goal is to prevent
the occurrence of illnesses among workers be-
cause of exposures at their place of work.

With regards to safety issues, the greatest num-
ber of injuries seen at work, most of which are
preventable, involve hearing loss, musculoskeletal
disorders, and cumulative trauma problems such
as carpal tunnel syndrome.

Equipment-related injuries are a major source
of difficulty, and motor-vehicle injuries, specifi-
cally, make up the largest number of fatalities
related to the workplace. In addition, there are
always thousands of cases of broken bones, materi-
als getting into the eyes, burns, and similar injuries
that occur each year. The nature of these problems
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will vary by work sector, age, gender, and other
factors, but hundreds of thousands of individuals
suffer from workplace-related injuries each year.
Many of the injured go on to have a permanent
disability that may threaten their livelihoods.

Other workers are at risk due to exposure to
fumes and gases. Damage to lungs, or even death,
can occur when entering confined spaces where
oxygen may be reduced. This includes such di-
verse settings as grain silos, manure pits, or oil
storage tanks. Vehicle exhausts are also known to
cause harm or death.

A variety of professionals specialize in issues
of occupational safety. For example, certified in-
dustrial hygienists are the most experienced at
assessing workplaces and monitoring workers to
see what kinds of exposures are actually taking
place. With regard to safety issues, certified safety
professionals constitute a group well qualified to
assess safety at workplaces and to put in place
safety programs for workers. Other occupational
safety professionals include engineers who can
make assessments in the workplace. Along with
industrial hygienists, they can address such issues
as ventilation or other protective measures.

As noted above, these are specialists in the
field of occupational medicine who are best
equipped to recognize and deal with the medical
aspects of these problems. The specialty of occupa-
tional medicine requires college, medical school,
and a minimum three-year period of specialized
training. Among the areas that an occupational
disease specialist must study are toxicology, epide-
miology, organization of the workplace, regula-
tions that control workplace exposures, as well as
the diagnosis, treatment, and prevention of occu-
pational problems.

OCCUPATIONAL DISEASES

Occupational diseases are illnesses that occur be-
cause of workplace exposures. Each organ system
can have its own set of problems due to a wide
variety of exposures.

Skin. The largest organ of the body is the skin,
and a considerable number of diseases occur be-
cause of exposures of the skin to various agents.
These diseases include dermatitis, sensitizations,
interactions with drug or chemical exposures, and
other difficulties. The skin may also be the route of

entry of foreign matter into the body, such as
occurs with many chemicals and some viruses,
such as HIV (human immunodeficiency virus),
which may enter through an accidental inocula-
tion by needlesticks or vials of tainted blood break-
ing. Some chemicals dry out the skin and make it
more likely that other substances may get in. There
are barrier creams available to protect the skin,
and protective clothing may be used to prevent
skin burns, such as when welding.

Lungs. Another large organ of the body fre-
quently affected by workplace exposures is the
lungs. The lungs are directly connected to the
outside, and materials taken into the lungs may
potentially cause local, or even systemic, disease.
Protecting the lungs are a variety of biological
process that attempt to block or eliminate foreign
substances. These include the hairs in the nasal
passages; the mucociliary escalator that exists at
the top of the respiratory tract; and macrophages,
special cells found in the lungs and elsewhere in
the body that gobble up foreign materials. Even
though defenses efficiently protect the lungs, many
types of occupational lung diseases can develop.
Among the most important is occupational asthma,
which involves asthma-like symptoms triggered by
exposures at the workplace to chemicals, animal
hair, or other factors. In addition, a wide variety of
dusts causes diseases in the lung, characterized
by scarring due to the formation of collagen,
the major component of connective tissue. The
pneumoconioses can result from exposure to ma-
terials such as asbestos, coal dust, silica, talc, or
man-made materials such as fibrous glass prod-
ucts. Other substances can enter the lungs and
cause disease, including a variety of heavy metals,
and a wide variety of substances with the capacity
to produce lung cancer and related disorders.

Cardiovascular System. A number of sub-
stances are known to cause heart disease. For
example, cobalt salts will cause a cardiomyopathy—
a weakening of the heart muscle and its ability to
pump blood. Other materials can cause changes in
the electrical pattern of the heart, known as
arrhythmias. Some materials, such as carbon
disulfide, a material used in the manufacture of
nylon, can cause premature blockage of the arter-
ies in the heart.

Reproductive Organs. The reproductive or-
gans of both men and women can be affected by
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workplace exposures. Among women, the prob-
lem is rarely one of sterility, but of difficulty in
becoming pregnant, or having pregnancies char-
acterized by birth defects. Some materials are
thought to have estrogenic-like properties that
block the normal reproductive cycle.

In men, exposure to lead or to some pesti-
cides, such as dibromochloropropane, can lead to
reduced fertility. Some men even become sterile
following exposure to certain materials in the
workplace. There are still significant questions of
whether alterations in the male gene pattern from
workplace exposures can be passed on to offspring.

Urinary Tract. Different exposures can cause
disease in the various parts of the urinary tract,
which consists of the kidney, the ureter (which
carries materials from the kidney to the bladder),
and the bladder. For example, a number of materi-
als cause malfunction of the kidney, such as expo-
sure to certain solvents that may damage the kid-
neys sufficiently so that dialysis is required to
cleanse the blood of materials that are normally
filtered out through the kidney. Certain occupa-
tions or exposures may lead to kidney cancer, such
as working with printing inks.

Similarly, the bladder can be affected. Certain
chemicals, such as beta-naphthalamine or benzidine-
based clothing dyes, may cause bladder cancer.
Cancer may also result from parasitic diseases,
such as schistosomiasis, which may occur due to
the parasites entering the body or agricultural
workers.

Nervous System. A variety of substances can
do damage to the nervous system—some acutely,
and some over time. Certain pesticides can have
acute, and sometimes lethal, affects on the nerv-
ous system, while other exposures may take weeks,
months, or years to develop into disease. Manga-
nese found in welding rods can lead to the devel-
opment of a clinical picture that looks very much
like Parkinson’s disease. Lead can also damage the
nervous system, leading to drooping wrists and
ankles. Hearing loss, due to damage to nerves in
the ear, is a major workplace problem.

Hematologic System. The blood-forming or-
gans can also be affected by exposures in the
workplace. Some substances cause anemia, such as
lead and arsine, and some solvents can completely
shut off blood production. Certain agents, such as

benzene and ionizing radiation, can produce
leukemias.

Liver. A number of agents are known to dam-
age the liver. Most significant are a wide variety of
solvents, many of whose use has been curtailed
over time. These solvents can produce both acute
and chronic disruptions of the cellular architec-
ture of the liver, as well as its function. Some of
these agents are used directly, like carbon tetra-
chloride in dry cleaning, while other are made into
other products such as rocket fuel, pesticides,
munitions, and paints.

Infectious Agents. A wide variety of infectious
agents are also relevant to the workplace. Health
care personnel, for example, are at an especially
high risk of developing tuberculosis, various forms
of viral hepatitis, and HIV/AIDS (acquired immu-
nodeficiency snydrome). The handling of animals
or animal hides can produce a wide range of
problems, including anthrax and allergic asthma.

Musculoskeletal System. Another set of prob-
lems being seen more frequently in the workplace
affect the musculoskeletal system. Many muscles
and joints in the body can be involved, including
the shoulder, elbow, wrist, hip, knee, and ankle.
Back injuries are a major problem; prevention
approaches include learning proper lifting tech-
niques, use of assist devices, and exercise. A field
of study called “ergonomics” specifically evaluates
the relationship between persons and machines,
and looks to develop tools or methods of working
that can minimize injury. Should injuries occur, a
variety of professionals may become involved in
caring for the patient, including physicians, physi-
cal therapists, occupational therapists, and other
rehabilitative specialists.

OCCUPATIONAL CANCERS

One special concern is the development of a vari-
ety of cancers due to workplace exposures. Can-
cers can be caused by exposure to a wide range of
substances from organic chemicals, metals, cer-
tain dusts and fibers, and to physical agents such as
radiation.

Many organ systems in the body can be af-
fected. Some substances are only known to pro-
duce one type of cancer, whereas some can pro-
duce many types of cancers in many organs of the
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body. For example, asbestos produces a wide range
of cancers, including lung cancer; mesothelioma, a
rare cancer affecting the lining of the lung, or the
pleura; various gastrointestinal-tract cancers, in-
cluding those of the stomach, colon, and rectum;
kidney cancer, and cancer of the oropharynx.
Radiation, in various forms, can initiate leukemias,
lung cancer, and other cancers, depending on the
nature of the source material and the dose. Arse-
nic, a metal, can cause skin cancer, lung can-
cer, and an otherwise rare cancer known as a
hemangiosarcoma (cancer of the lining of blood
vessels). Some fifty or more materials are known
or highly suspected of producing a cancer in hu-
mans, and many others are still under study.

According to the concept of “sentinal can-
cers,” exposure to certain materials may signal
special problems in the workplace. For example,
mesotheliomas are almost always tied to asbestos
exposure, and hemangiosarcomas result from
thorotrast, vinyl chloride, or arsenic.

Some basic principles apply to occupational
exposures that can lead to cancer. Not everyone
exposed to a particular carcinogenic substance will
develop cancer, but the risk is elevated, often
many times. The risk of developing a cancer is
closely tied to the dose received. The “dose-
response” concept means that as the dose goes
higher, the risk also increases. This concept ap-
plies to many aspects of occupational toxicology,
not just cancer.

There is also the phenomenon of latency. For
human cancers tied to workplace exposures, the
malignancy often appears after ten years, although
some are more rapid, such as radiation-induced
cancers or leukemias related to benzene. After
twenty years, the rate of cancer development often
increases, and many risks last over an entire life-
time even if exposure extended for a relatively
brief period or stopped many years before.

Some materials, acting together, produce far
more cancer that the substances do acting sepa-
rately. This is called the “synergistic” or the “multi-
ple factor” effect. The first described synergistic
effect was that asbestos and cigarette smoking lead
to far more lung cancer than either cause alone.
Radiation and cigarette smoking have a similar
combined effect.

ORGANIZATIONS INVOLVED IN
OCCUPATIONAL SAFETY AND HEALTH

A wide variety of organizations, in addition to
governmental agencies, are involved in issues of
workplace safety and health. In the United States,
organizations that have an interest in this field are
the American Public Health Association, the Ameri-
can College of Occupational and Environmental
Medicine, the American College of Preventive
Medicine, and the Society of Occupational and
Environmental Health.

On the international level, a variety of or-
ganizations are concerned with these issues. These
include the World Health Organization, the Inter-
national Labor Office, and the Collegium
Ramazzini.

All these groups are concerned about the
development of injuries and diseases in workers,
and they also have a major focus on the prevention
of these problems.

Other groups active in the protection of work-
ers include various labor organizations, such as
individual labor unions and some overarching
groups such as the AFL-CIO. Worker health pro-
tection makes up a large part of their mandate.
These groups examine, among other issues, the
transfers of hazardous exposures around the world.
It is unfortunately still true that hazardous materi-
als that are banned for use in the United States
can, in some cases, continue to be manufactured
in the United States for export to other countries.
Among these chemicals are dibromochloropropane
and DDT, with often tragic consequences associ-
ated with their use. Similarly, using certain materi-
als that are highly hazardous and known to cause
disease, such as asbestos, are now almost elimi-
nated in the United States but are exported for
manufacture and use elsewhere around the world.
More than twenty countries have now banned the
use of asbestos inside their country, and there is a
growing worldwide movement to eliminate the
use of this material since safer substitutes can
be found.

What is dismaying is that as workplaces in the
United States and other major industrialized coun-
tries become safer over time, the knowledge about
the hazards and the measures to control hazards
are not being exported to developing countries
along with the hazardous materials. As the world
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becomes more globalized, the hazards faced by
workers become the same all over the globe. It
needs to be recognized on a international level
that almost all occupational injury and disease are
entirely preventable.

ARTHUR L. FRANK

(SEE ALSO: Asbestos; Benzene; Ergonomics; Fair Labor
Standards Act; Hamilton, Alice; HIV/AIDS; Lead;
National Institute for Occupational Safety and
Health; Occupational Disease; Occupational Safety
and Health Administration; Pesticides; Ramazzini,
Bernardino; Risk Assessment, Risk Management;
Toxicology)
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OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION
The mission of the Occupational Safety and Health
Administration (OSHA) is to assure that every
U.S. worker goes home whole and healthy every
day. Toward that end, the agency sets and enforces
workplace safety and health standards, encour-
ages voluntary compliance through consultation
and partnerships, and promotes safety training
and education for workers and employers. Since
Congress passed the Occupational Safety and
Health Act of 1970 (OSH Act), which created
OSHA as an agency within the U.S. Department of
Labor, workplace fatalities have been cut in half
and occupational injury and illness rates have
declined 40 percent. At the same time, U.S. em-
ployment has nearly doubled.

Under the OSH Act, employers are responsi-
ble for providing a safe and healthful work envi-
ronment in line with standards set by OSHA.

Protecting workers against workplace hazards re-
quires every employer and every worker to make
safety and health a top priority. OSHA’s charge is
to offer leadership and encouragement to workers
and employers in carrying out this responsibility.
OSHA has a staff of about 2,250, including about
1,250 inspectors in 67 field offices. Sharing the
responsibility for oversight of workplace safety
and health are twenty-five states that run their own
OSHA programs with about 2,800 employees, in-
cluding about 1,250 inspectors.

Early OSHA standards focused primarily on
safety and establishing precise safety requirements,
such as the specific height for guardrails on stairs.
Newer standards take a performance or program
approach, identifying a safety or health objective
and providing a framework for employers to use in
achieving that goal. OSHA standards cover the
gamut of workplace safety and health issues, in-
cluding machine guarding, fall protection, chemi-
cal-hazard communication, and protection against
blood-borne pathogens such as HIV (human im-
munodeficiency virus) and hepatitis B.

OSHA’s enforcement program has changed
dramatically over the years. The agency has con-
tinually attempted to target its resources toward
the most hazardous worksites, as well as respond
to worker complaints and investigate fatal acci-
dents. Initially, OSHA focused on sites in indus-
tries with high injury rates. More recently, OSHA
has obtained site-specific injury and illness data
and has been able to concentrate on individual
sites with poor safety and health records. The
agency conducts about 35,000 inspections each
year; states running their own OSHA programs
inspect an additional 55,000 workplaces. To foster
voluntary compliance with OSHA standards and
assist employers in setting up ongoing safety and
health programs, OSHA offers free consultations
and seeks to establish partnerships with individual
workplaces and with trade groups and unions.

The OSHA consultation program, designed
for smaller employers, provides free assistance to
employers who request help with safety and health
programs and specific problems. Employers agree
in advance to correct serious hazards identified by
the consultant. The consultation program is ad-
ministered by state authorities and is completely
separate from the enforcement effort. OSHA’s
premier partnership is the Voluntary Protection
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Programs (VPP). Individual workplaces that meet
criteria for excellence in safety and health may
apply to the agency for VPP recognition. VPP sites
serve as models for their industries and their
communities, and they average 50 percent fewer
injuries than their non-VPP counterparts. The
OSHA Strategic Partnership Program (OSPP) is
open to sites with a similar commitment but vary-
ing levels of achievement. It includes both national
and regional partnerships. These partnerships com-
bine the resources of OSHA, trade groups, and
unions to develop successful strategies for pre-
venting injuries and illnesses and measure the
results.

To further assist employers and workers, OSHA
maintains an extensive web site (http://www.osha.
gov) that includes the agency’s standards, publica-
tions, training materials, interactive software cov-
ering specific standards and hazards, small busi-
ness information, an online complaint filing system
for workers, and links to many other sources of
information on job safety and health. The agency
also offers safety and health training at its Chicago-
area training institute and through twelve educa-
tional centers located at community colleges and
universities around the country. OSHA is develop-
ing satellite-delivered and web-based training pro-
grams to make its training available to a wider
audience. Through its New Directions grants,
OSHA encourages nonprofit organizations such
as unions and trade associations to develop addi-
tional training materials and offer training courses.

Improving work environments is a long-term
proposition that requires daily diligence and on-
going commitment in the face of competing pri-
orities for time, energy, and resources. OSHA’s
mandate is to aid employers and employees to
make this commitment and continually pursue
excellence in job safety and health.

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION

(SEE ALSO: National Institute for Occupational Safety
and Health; Occupational Safety and Health;
Occupational Safety and Health Administration)
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OCEAN DUMPING
Pollution of the open seas by human activities has
become a serious problem. Ocean dumping is the
dumping or placing of materials in designated
places in the ocean, often on the continental shelf.
A wide range of materials is involved, including
garbage, construction and demolition debris, sew-
age sludge, dredge material, and waste chemicals.
In some cases, ocean dumping is regulated and
controlled, while some dumping occurs haphaz-
ardly by ships and tankers at sea, or illegally within
coastal waters. Incineration at sea of organic wastes,
with subsequent dumping, has been allowed as a
viable disposal process, both in the United States
and in Europe.

An important, but little recognized source of
ocean dumping is the elimination of bilge water
from tankers carrying oil and other products.
Bilge water can contain a number of toxic chemi-
cals, as well as biological agents that can affect
marine ecosystems and marine organisms, some
of which are subsequently consumed by humans.
Dumping of radioactive wastes and soil from con-
taminated nuclear defense sites has periodically
been suggested as a viable disposal method, and
canisters of nerve gas have been disposed of at sea.
In addition to permitted ocean dumping, there is
always the possibility of collisions, groundings,
and accidents that result in de facto ocean dump-
ing, often of materials not otherwise allowed.

At one time, drums containing hazardous waste
were dumped, but the disintegration of canisters
caused sufficient concern to halt this process.
Some of the drums containing hazardous chemi-
cals were dumped in shallow seas, such as the
North Sea, that are intensely fished, creating a
potential risk to humans from the consumption of
contaminated fish and shellfish.

A number of U.S. federal laws apply to at-sea
incineration, including the Resource Conserva-
tion and Recovery Act, Toxic Substances Control
Act, Water Pollution Prevention and Control Act,
Air Pollution Prevention and Control Act, Danger-
ous Cargo Act, Ports and Waterways Safety Act,
Deep Water Ports Act, and the Ocean Dumping
Act. Most states also have a number of laws and
regulations to control operations.

There are three main direct public health risks
from ocean dumping: (1) occupational accidents,
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injuries, and exposures; (2) exposure of the public
to hazardous or toxic materials washed up on
beaches; and (3) human consumption of marine
organisms that have been contaminated by ocean
disposal. Periodically, medical and other wastes
from both legal and illegal dumping have washed
up on beaches, resulting in exposure to beachgoers
and, in some cases, the closure of beaches until the
wastes could be removed. Consumption of fish
and shellfish contaminated from radioactive wastes
may pose a serious problem worldwide because of
nuclear waste dumping in the oceans.

One of the main sources of toxic chemicals off
the Atlantic coast of the United States has been
ocean-dumped municipal sewage sludge. In addi-
tion to biologic agents, sludge contains toxic resi-
dues. These same areas are fished heavily, both
commercially and recreationally. From a public
health perspective, pregnant women, women about
to become pregnant, and young children are most
at risk from the consumption of contaminated fish
and shellfish.

JOANNA BURGER

(SEE ALSO: Ambient Water Quality; Medical Waste;
Municipal Solid Waste; Oil Spills; Sewage System;
Wastewater Treatment; Water Quality)
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ODDS RATIO
The odds ratio (OR) provides a measure of the
strength of relationship between two variables,

Table 1

OUTCOME +ve OUTCOME –ve

   Exposure
 (outcome 
  positive)

a b

   Exposure
 (outcome 
  negative)

c d

Frequencies in a 2 x 2 Table. 

SOURCE: Courtesy of author.

most commonly an exposure and a dichotomous
outcome. It is most commonly used in a case-
control study where it is defined as “the ratio of the
odds of being exposed in the group with the
outcome to the odds of being exposed in the
group without the outcome.” In the standard 2x2
epidemiological table, this ratio can be expressed
as the “cross-product” (ad/bc), as seen in Table 1.

This concept can be extended to a situation
with multiple levels of exposure (e.g., low, moder-
ate, or high exposure to an environmental contain-
ment). One exposure level is assigned as the “refer-
ence” level. For each of the remaining exposure
levels, one divides the odds of that exposure level
in the outcome positive group (compared with the
reference level) by the odds of that exposure level
in the outcome negative group.

The OR ranges in value from 0 to infinity.
Values close to 1.0 indicate no relationship be-
tween the exposure and the outcome. Values less
than 1.0 suggest a protective effect, while values
greater than 1.0 suggest a causative or adverse
effect of exposure.

The OR is closely connected to logistic regres-
sion. This analytic method models the natural
logarithm of the OR as a linear function of the
predictor variables. It is a powerful and very com-
mon method for the analysis of epidemiological
studies.

The OR is one of the most common measures
encountered in observational epidemiology. The
value of the OR for case-control research was first
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Table 2

erysipelas No erysipelas

Obese 68 97

Non-obese 61 197

Frequencies of Erysipelas by Obesity

SOURCE: Courtesy of author.

recognized by Jerome Cornfield in 1951. His work
provided the theoretical base for the application
of the case-control approach to studying disease
etiology. The OR estimates the incidence-density
ratio or the cumulative incidence ratio that would
have been observed if it had been feasible to
perform a cohort study rather than a case-control
study. Depending on the method used to obtain
control subjects, the OR either is identical to one
of the incidence ratios or is close to them if the
disease is rare. Some epidemiologists modify the
term to reflect the type of study being done (e.g.,
prevalence odds ratio, exposure odds ratio, or
disease odds ratio).

Although mainly used for the analysis of case-
control studies, the odds ratio can also be applied
in cross-sectional and cohort studies. It also plays a
major role in certain approaches to the meta-
analysis of randomized clinical trials (e.g., the Peto
method).

An example of the use of the odds ratio can be
found in a paper published by A. Dupuy et al. This
paper studied 129 patients with erysipelas of the
leg and a control group of 294 people without
erysipelas of the leg. Obesity was considered as a
risk factor. Analysis of the data produced the 2x2
table shown in Table 2.

This gives an OR of (68×197)/(61×97) or 2.3.
That is, people with erysipelas are 2.3 times more
likely to be obese than people without erysipelas.
This supports the suggestion that obesity increases
the risk of developing erysipelas.

GEORGE WELLS

(SEE ALSO: Case-Control Study; Epidemiology; Statis-
tics for Public Health)
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OFFICE ON SMOKING AND
HEALTH

Federal legislative acts since 1965 have accorded
regulatory responsibility to the administrative
branch of the U.S. government in relation to
tobacco advertising, labeling, public education,
and reporting to Congress on tobacco sales, mar-
keting practices, and ingredients. These responsi-
bilities were assigned to the Office of Smoking and
Health when it was created within the Office of the
Assistant Secretary of Health in 1978. The office’s
authority was transferred to the Centers for Dis-
ease Control and Prevention (CDC) in 1986 and
placed within the National Center for Chronic
Disease Control and Health Promotion in 1988.

The mission of the office is to lead and coor-
dinate strategic efforts aimed at preventing to-
bacco use among youths, promoting smoking ces-
sation among youth and young adults, protecting
nonsmokers from environmental tobacco smoke,
and eliminating health disparities associated with
tobacco. These goals are accomplished through
efforts to expand the science of tobacco control,
build capacity in states and organizations to con-
duct tobacco-control programs, communicate in-
formation to constituents and to the public, facili-
tate action with and among partners, and provide
technical assistance to the global community.

LAWRENCE W. GREEN

(SEE ALSO: Environmental Tobacco Smoke; Smoking
Cessation; Tobacco Control)

OFFICIAL U.S. HEALTH
AGENCIES

The role of the U.S. government in health policies
and programs has its roots in the Constitution.
This role is made clear by Lawrence A. Gostin:
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The Constitutional design reveals a plain
intent to vest power in government at every
level to protect community health and safety.
By its very first sentences, the Constitution
provides sole legislative or policy making
authority in the Congress, and the first
enumerated legislative power is to provide for
the common defense and general welfare of the
United States. The legislative role is to enact
laws necessary to safeguard the population
from harms and promote health (e.g., food and
drug purity, occupational health and safety,
and a healthy environment) (Gostin 2000, p.
2838).

The powers granted to the federal govern-
ment to regulate interstate commerce, to tax, and
to spend have been the most important powers
used to protect and promote the health of the
population. It was not until the policies advocated
by President Franklin Roosevelt in the 1930s, in-
cluding Social Security, that the welfare clause was
used to expand the federal role in domestic so-
cial programs. The Medicare program enacted in
1965 to finance hospitals and physicians’ services
for the elderly and disabled and the Medicare
Program—a joint federal-state program to finance
health care to certain categories of the poor—was
based on the authorities granted in the original
Social Security Act of 1935, which represented
a fundamental shift in the role of the federal
government.

While the Department of Health and Human
Services is the lead federal agency on health, the
United States government has health functions in
over forty different departments and agencies,
including the Departments of Agriculture, Vet-
eran’s Affairs, Commerce, Defense, Education,
Energy, Health and Human Services, Housing
and Urban Development, Interior, Justice, State,
Transportation, and Treasury, as well as such in-
dependent agencies as the Consumer Product
Safety Commission, the Environmental Protec-
tion Agency, the Nuclear Regulatory Commission,
the National Science Foundation, and the United
States International Development Corporation,
which includes the U.S. Agency for International
Development. (For a detailed description of the
various federal department, agencies and com-
missions that carry out federal health functions
see: G.T. Kurian, ed. [1998]. A Historical Guide to

the U.S. Government. New York: Oxford Univer-
sity Press.)

Policies affecting public health begin with the
legislative branch, which consists of the two houses
of Congress (the Senate and the House of Repre-
sentatives). Both the Senate and the House of
Representatives affect how or if policies affecting
health and environmental programs become law.
Congress often determines which federal depart-
ment or agency will implement these policies.
Congress also plays a primary role in the funding
of the federal government’s public health func-
tions. No money can be spent by a federal depart-
ment or agency unless appropriated by Congress.

The states play a central role in promoting and
protecting the population’s health. The states have
what are described as reserved powers that permit
them to exercise all the powers inherent in govern-
ment that are neither granted to the federal gov-
ernment nor prohibited to the states by the Consti-
tution. Critical to the states’ role in public health
are police powers—Gostin defines police power as:

The inherent authority of the state (and,
through delegation, local government) to enact
laws and promulgate regulations to protect,
preserve, and promote the health, safety,
morals, and general welfare of the people. To
achieve these communal benefits, the state
retains the power to restrict, within federal and
state constitutional limits, personal interests in
liberty, autonomy, privacy, as well as economic
interests in freedom or contract as uses of
property (Gostin 2000, p. 2980).

The role assigned to the states has made the
relationship of the federal government and the
states in domestic social programs, including pub-
lic health, critical to achieving domestic policy
objectives. These roles have evolved, particularly
since the expansion of the federal role during
Roosevelt’s New Deal in the 1930s. Federalism,
which describes this relationship, traces its roots to
the Latin word for covenant. To describe the
formation of political society by mutually consent-
ing individuals, the related word “compact” had
been used by philosopher John Locke almost one
hundred years before the ratification of the U.S.
Constitution. In the United States, the ultimate
arbiter of the role of the federal government and
the states is the Supreme Court. Many courts,
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including the court as of the year 2000 have been
strong defenders of the states’ rights against fed-
eral domination. Other courts (e.g., the Warren
Court) have defined a stronger federal role (e.g.,
civil rights, women’s reproductive rights).

State health agencies and local departments of
health are increasingly structured within the frame-
work of federal categorical grant in aid programs
for public health, environmental health, and medi-
cal care. The multiple departments and agencies at
the federal level that fund public health programs
are often reflected in the organization of the pro-
grams at the state and local level.

THE SIX CORE FUNCTIONS

The role of the U.S. government in protecting and
promoting the health of the population is broad
and complex, but can be described within six
broad functions: (1) policy-making, (2) financing,
(3) public health protection (e.g., standard setting
and regulation), (4) collecting and disseminating
information, (5) capacity building for population
health, including research and training, and (6)
direct management of health services. The interac-
tions of the three branches of the federal govern-
ment with each other and with the state govern-
ments are critical to the performance of each
function. This article, however, focuses on the
executive branch of the federal government. The
policy-making involves Congress, the president,
cabinet secretaries, and their key staffs. The judi-
cial branch may play a key role (e.g., abortion, civil
rights, environmental health, federal-state roles).
Financing depends first and foremost on the au-
thorization for and appropriation of funds by
Congress. After these funds are appropriated there
is control by the Office of Management and Budget
in the White House, with the actual distribution of
funds by the departments and agencies (e.g., Health
Care Financing Administration). All the other ac-
tivities are primarily carried out by departments
and agencies, with oversight by the White House
and Congress.

All of the six basic functions must be effec-
tively performed at the federal level for an effec-
tive federal health function. When working in a
coordinated fashion, these independent functions
create a synergy that supports a population-based

approach to health. The current priorities and the
organization of federal health programs, however,
reveal a confusion about the federal health mis-
sion and how to organize to achieve it. In terms of
expenditures, the highest priorities are financing
medical care for individuals and biomedical re-
search. Public health priorities have been reflected
in multiple-disease focused, categorical public
health programs that are more often treatment
than prevention oriented.

An alternative priority for federal health ac-
tion would be to set as a goal the 1988 definition of
the mission of public health by the Institute of
Medicine’s Committee for the Study of the Future
of Public Health:

The Committee defines the mission of Public
Health as fulfilling society’s interest in assur-
ing the conditions in which people can be
healthy. Its aim is to generate organized
community efforts to address the public interest
in health by applying scientific and technical
knowledge to prevent disease and promote
health. The mission of public health is
addressed by private organizations and indi-
viduals as well as by public agencies. But the
governmental public health agency has a
unique function: to see to it that the vital
elements are in place and that the mission is
adequately addressed (IOM 1988, p. 5).

Little emphasis has been placed on this public
health mission and on capacity building for popu-
lation health, or on collecting and disseminating
information on the health of the population, par-
ticularly at the state and local level.

Policy-making. Health policy-making is a criti-
cal function of the federal government. It involves
creating and using an evidence base, informed by
social values, so that decision makers can shape
legislation, regulation, and programs to achieve
the agenda of national leaders. This involves
interaction of executive and legislative branches,
influenced by a variety of stakeholders in the
nongovernment sector, and often tempered by
action by the judicial branch.

Policies are reflected in the legislation author-
izing particular programs, and in the appropria-
tion of funds by Congress for particular purposes
that do not require a special legislation (e.g., Healthy
People 2010).
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The judicial branch can affect federal public
policy and its public health functions by modifying
the legal basis for public health initiatives in deci-
sions rendered by federal courts, including and
the U.S. Supreme Court. While Congress must
enact the laws that establish federal public health
policies and appropriate the funds to implement
these laws, the judicial branch can influence public
policy in the United States by interpreting policies
in relation to the Constitution and federal laws.
For instance, the Supreme Court, under Chief
Justice Earl Warren, made decisions of fundamen-
tal importance in two areas directly related to the
public’s health: civil and reproductive rights. More
recently the Rehnquist court has limited the inter-
pretation of the commerce clause by the Congress.

Depending on the priority placed by the presi-
dent in health issues, many public health and
environmental health policy proposals develop in
the White House, including the Office of Manage-
ment and Budget (OMB), as well as by cabinet
departments, independent agencies (e.g., EPA),
and commissions (e.g., Consumer Product Safety
Commission). Within the executive branch, health-
policy direction comes from the Executive Office
of the President, particularly the Office of Man-
agement and Budget, the Council on Environmen-
tal Quality, and the Domestic Policy Council (di-
rected by a special assistant to the president).

The U.S. Department of Health and Human
Services (USDHHS) plays a major role in initiat-
ing, shaping, and ultimately implementing and
monitoring the effects of legislation passed by
Congress and signed by the president. It does this
in coordination with the Executive Office of the
President, particularly the Office of Management
and Budget (OMB), Congress, state governments,
regulated industries, providers, beneficiaries, and
other interest groups. The position of Secretary of
Health and Human Services has the widest respon-
sibilities over the public health programs at the
federal level, but this role is limited because of this
wide dispersion of federal public health and medi-
cal care programs. The organization and manage-
ment of USDHHS was changed substantially in
1994, when the Social Security Administration
(the core of the department from 1953 to 1994)
was removed from USDHHS by Congress and
established as an independent agency. In 1995 the
secretary assumed direct authority over the eight

agencies of the U.S. Public Health Service (PHS),
designating them as operating divisions reporting
to the secretary. The assistant secretary for health
thus became a staff officer not a line manager.
Another factor affecting the secretary’s role was
the enactment of welfare reform in 1996, which
eliminated federal welfare programs that had op-
erated for over sixty years and transferred the
policy and program decisions to the states—with
federal financial support but little policy direction.
The decreased role of welfare policy increased the
relative importance of the health policy and pro-
gram role of the secretary.

The secretary delegates responsibility to the
components of USDHHS. The Center for Medi-
cine and Medical Services (CMMS), the Adminis-
tration on Aging (AOA), the Agency for Children
and Families (ACF), and the operating divisions of
the U.S. Public Health Service (i.e., the National
Institutes of Health [NIH], the Centers for Disease
Control and Prevention [CDC], the Agency for
Toxic Substances and Disease Registry [ATSDR],
the Health Resources and Services Administration
{HRDA], the Substance Abuse and Mental Health
Services Administration [SAMHSA], the Indian
Health Service [HIS], and the Agency for Healthcare
Research and Quality [AHRQ]). The secretary’s
role as the country’s chief public health official
goes beyond the administration of federal pro-
grams, because the secretary serves as the presi-
dent’s principal health advisor.

Financing. The federal government plays a
very large role in the financing of health care. In
Medicare, the federal government directly finances
the health care of the elderly, but Medicare only
covers about 50 percent of the cost of health care
for the elderly (e.g., it does not cover prescription
drugs). The federal government also provides a
large subsidy for state Medicaid programs, provid-
ing 50 to 80 percent of their funds. Federal em-
ployees have their purchasing of health insurance
subsidized by the federal government, as do the
dependents of military personnel.

Medicare, Medicaid, and the State Child Health
Insurance Programs (SCHIP) are administered by
the Centers for Medicare and Medicaid Service
(CMMS). Through these programs, CMMS pro-
vides health insurance directly or indirectly to over
74 million Americans. To run these programs,
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CMMS has a relatively small staff to implement
policy through regulations and oversee the per-
formance of the insurance companies that admin-
ister Medicare Part A (hospital insurance) and Part
B (medical insurance) and pay the providers for
services rendered. These are called fiscal “interme-
diaries” (Part A) and “carries” (Part B). The CMMS
also oversees the state agencies that administer
Medicaid and SCHIP. It is also the responsibility of
CMMS to combat fraud and abuse in the Medicare
and Medicaid programs. Additional responsibili-
ties for CMMS include setting national policies for
paying health care providers, conducting research
on the effectiveness of health care services, and the
enforcement of the policies related to the quality
of health care services. The regulation of clinical
laboratories performing tests on patients paid by
Medicare also falls under the jurisdiction of CMMS
with advice from CDC.

Public Health Protection. Public health pro-
tection is the most classic of the public health
functions performed by the federal and state gov-
ernments. Governments at all levels use their health
status and disease surveillance capacity to assess
health risks and use their standard-setting and
regulatory powers to protect the public from
these risks.

Based on the scientific evidence available
through risk assessments, standard setting and
regulation at the federal level involves four broad
areas: (1) provider certification (e.g., for clini-
cal laboratories through the Clinical Laboratory
Improvement Act and certification of providers
such as hospitals who meet the standards of the
Joint Commission on Accreditation of Healthcare
Organizations and thus qualify for Medicare pay-
ment); (2) purchaser and insurance certification
(e.g., through collaboration with states to establish
criteria for financial viability of health plans and
health insurance entities that permit them to oper-
ate in the market place); (3) standard setting (e.g.,
for age appropriate clinical preventive services,
immunization schedules, clean water, air quality,
and workplace safety, as well as health care quality
standards set by HCFA for providers of health care
to receive Medicare funding); and (4) regulations
(e.g., for the safety and quality of foods; the safety
and efficacy of prescription drugs, biologics such
as blood products and vaccines, medical devices,
and cosmetics; highway safety; occupational health

and safety; air and water pollution control; pes-
ticides; radiation; toxic wastes; and consumer
products.)

Financing agencies, such as HCFA (which ad-
ministers Medicare and Medicaid), also imple-
ment regulations to assure compliance with the
intent of Congress with respect to the administra-
tion of programs. Types of regulatory measures
include command and control regulations, per-
formance standards, and guidance documents. An
example of the regulatory power the federal gov-
ernment has is the power to issue a health provider
and/or purchaser/insurer certification; as in 1966,
when hospitals had to be certified that they were in
compliance with the Civil Rights Act of 1964 (e.g.,
that they barred segregation) in order to receive
Medicare payments. Over 3,000 hospitals had to
desegregate prior to the implementation of Medi-
care on July 1, 1966, in order for them to receive
Medicare payments.

The basis for standard setting in regulating
remains grounded in science; the research base is
largely generated by DHHS agencies. These regu-
lations are reviewed by USDHHS and OMB before
they become final.

The principal federal regulatory agencies are
the Food and Drug Administration (drugs,
biologics, medical devices, cosmetics), the Depart-
ment of Agriculture (meat, poultry, and eggs), the
Department of Energy (radiation-related environ-
mental management, civilian radioactive waste man-
agement), the Department of Labor (occupational
health and safety), the Department of Transporta-
tion (auto and highway safety), the Department of
Treasury (alcohol, tobacco, and firearms), as well
as the Centers for Disease Control and Prevention
and HCFA (clinical laboratories, health care provi-
ders), the Environmental Protection Agency (air
and water pollution control), the Consumer Prod-
uct Safety Commission and the Nuclear Power
Regulatory Commission.

Collecting and Disseminating Information.
The federal government is responsible for the
collection and dissemination of information relat-
ing to public health and the health care delivery
systems. This part of the assessment function is
critically important to public health practice and
risk assessment. The U.S. Census carries the most
basic of the federal data collection responsibilities.
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The National Center for Health Statistics (NCHS)
in HHS is the primary agency collecting and re-
porting health information. Data gathering for
public health purposes is a shared responsibility
with state and local governments. The collection
and dissemination of information includes at least
six functions: (1) reporting requirements for fed-
eral grant-in-aid funded programs; (2) disaster
surveillance; (3) national vital and health statistics;
(4) population surveys (e.g., Health Information
Survey, National Health and Nutrition Examina-
tion Survey); (5) health care cost, delivery, and
utilization information; and (6) research findings.
The federal government presents information
about the health of the nation through its annual
publication Health, United States. It also publishes
many other reports. Particularly important sur-
veys conducted by the NCHS are the Health Inter-
view Survey and the National Health and Nutri-
tion Examination Survey (NHANES). The Agency
for Healthcare Research and Quality (AHRQ) con-
ducts the National Medical Care Expenditure Sur-
vey, while the Health Care Financing Administra-
tion (HCFA) conducts the Medicare Beneficiary
Survey and it also collects and disseminates infor-
mation on national health expenditures.

In the future, the development of the National
Health Information Infrastructure will be critical
to enhancing the capacity for collaboration among
the federal, state, and local governments. The
proliferation of categorical public health programs
(there are more than 200) at the federal level has
made coordination and collaboration more com-
plex and more difficult at all levels of government.

Capacity Building for Population Health.
Capacity building for population health must as-
sure the ability of federal agencies to effectively
discharge their responsibilities to promote and
protect the health of the population. It must also
assure that other levels of government, which share
responsibilities for health, have the resources—
human, financial, and organizational—to carry
out their responsibilities, whether delegated to
them by the federal government or those for
which they have primary responsibility.

The major federal investments in capacity build-
ing have supported biomedical research, human
resource development, and capital development
of facilities (e.g. hospitals) for personal health care

services and biomedical research, mirroring the
federal health policies that support the financing
of health care and biomedical research.

The research and training function is domi-
nated by the support of biomedical research (basic
and clinical) by the National Institutes of Health.
Located in Bethesda, Maryland, the National Insti-
tutes of Health (NIH) comprises twenty-seven sepa-
rate institutes and centers, including the National
Institute of Environmental Health Sciences, lo-
cated in North Carolina. The NIH approached $20
billion dollars in 2001. The mission of NIH is to
help fund work in its own laboratories and in
universities, hospitals, private research institutions,
and private industry to uncover new knowledge
that can potentially improve the quality of medical
care and the understanding of disease processes.
While part of the PHS, the research at NIH is
focused primarily on basic biomedical and clinical
research, with little emphasis on the health of the
population (e.g., determinants of health) or pre-
vention. The NIH also supports research training,
but in a more modest scale than in the past.

The largest support for health professions
training consists of Medicare’s funding of gradu-
ate medical education (GME). Funding for GME
provides direct salary support of residents in train-
ing in hospitals caring for Medicare patients (called
direct medical education payments) and payment
to teaching hospitals for the higher costs of treat-
ing Medicare patients in teaching hospitals (indi-
rect medical education payments). The GME pay-
ments dwarf the funding for health-profession
training funding by the Health Resources and
Services Administration or other operating divi-
sions within USDHHS.

Health-services research is supported very mod-
estly, and far below what is needed. Public health
research and training is a third category that re-
ceives only limited support by the USDHHS, par-
ticularly through CDC and HRSA.

There never has been a systematic or adequate
federal investment in public health infrastructure
(e.g., public health laboratories), broad-based in-
formation systems for disease surveillance or envi-
ronmental risk, population health, water quality,
food safety) and population health education and
work force training. Compared to the billions
spent by Medicare to support graduate medical
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education, the federal government spends less
than $5 million annually for public health training.

Collaboration among agencies (departments
within the federal government) to promote popu-
lation health requires managerial capacity build-
ing, particularly information systems to meet the
needs of various collaborating agencies that go
beyond the limited data systems that serve prima-
rily to assure program accountability. This is often
made more difficult because Congress sometimes
places increased demands on agencies (e.g., FDA,
HCFA) but reduces their budgets for the adminis-
trative support required to meet their expanded
responsibilities.

Federal-state relations are a particularly im-
portant area for capacity building. The federal
government is already using intermediaries, in-
cluding state and local governments, for much of
what it does.

Direct Management of Health Services. The
Department of Defense, including the Army, Navy,
and Air Force, the Indian Health Service of the
U.S. Department of Health and Human Services,
the Department of Veteran Affairs carry out the
direct management of public health and medi-
cal services. The U.S. Public Health Service also
provides commissioned officers to provide medi-
cal care to prisoners in federal prisons and to
members of the Coast Guard. The medical care
previously provided to merchant seamen through
a system of public health service hospitals and
clinics was eliminated during the Reagan
administration.

JO IVEY BOUFFORD

PHILIP R. LEE

BRIAN PUSKAS

ANNE M. PORZIG

(SEE ALSO: Environmental Protection Agency; Health
Resources and Services Administration; Medicaid;
Medicare; Nongovernmental Organizations, United
States; Police Powers; Policy for Public Health; U.S.
Consumer Product Safety Commission; United States
Public Health Services [USPHS])
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OIL SPILLS
Oil is one of the world’s main sources of energy,
but because it is unevenly distributed it must be
transported by ship across oceans and by pipelines
across land. This results in accidents when trans-
ferring oil to vessels, when transporting oil, and
when pipelines break, as well as when drilling for
oil. While massive and catastrophic oil spills re-
ceive most of the attention, smaller and chronic oil
spills and seeps occur regularly. These spills con-
taminate coasts and estuaries, and they can cause
human health problems.

Oil is a mixture of hydrocarbon compounds,
which are the decayed remains of marine animals
and plants that lived in shallow inland seas, died,
and drifted to the bottom. For the past 600 million
years, under intense pressure and temperatures,
these remains changed into the complicated hy-
drocarbons called petroleum. Crude oil is a mix-
ture of gas, naphtha, kerosene, light gas, and
residuals, which have different health effects.

Overall production of petroleum products rose
from about 500 million tons in 1950 to over 2,500
million tons by the mid-1990s, resulting in massive
transport and associated oil spills. By far the great-
est oil reserves are in the Middle East, and major
transportation routes emanate from there. The
number of oil spills, both major and minor, has
been increasing with the increasing rate of oil
transport and the aging of oil tankers, as well as an
increase in the size of oil tankers. Oil accounts for
over half the tonnage of all sea cargo.

Since the 1960s there have been about twenty
oil spills of more than 20 million gallons. Major oil
spills have occurred off the coast of Mexico, the
Middle East, off South Africa, in the North Pacific,
and in Alaska, as well as in the pipeline in Usink,
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Russia. The largest oil spill to date resulted from
the Gulf War in 1991, when over 240 million
gallons of oil poured into the Persian Gulf, most of
it deliberately. The next largest oil spill, from the
Ixtox-1 well off Mexico, involved a blowout of 140
million gallons.

The largest spills do not necessarily receive the
most media coverage, either because of their loca-
tion, the lack of human health or ecological ef-
fects, the lack of documentation of these effects,
or a lack of media interest. For example the 1980
Nowruz field spill in Arabia (80 million gallons)
and the 1992 Fergana Valley spill in Uzbekistan (80
million gallons) barely received any attention. In
contrast, two smaller spills received enormous
media attention: the oil tanker Amoco Cadiz re-
leased 68.7 million gallons off the coast of France
in 1978, and the tanker Exxon Valdez spilled 11
million gallons into Prince William Sound in
Alaska in 1989.

Short-term public health impacts from oil spills
include accidents suffered by those on damaged
tankers or those involved in the cleanup, and
illnesses caused by toxic fumes or by eating con-
taminated fish or shellfish. However, there are
other less obvious public health impacts, including
losses and disruptions of commercial and recrea-
tional fisheries, seaweed harvesting, boating, and a
variety of other uses of affected water. There are
also emotional, aesthetic, and economic losses,
such as when Native Americans and others are
denied subsistence or recreational uses. In both
the case of the Exxon Valdez and the Amoco Cadiz
there were permanent changes to the social and
cultural communities residing in the region, which
had permanent public health consequences, in-
cluding chronic psychological stress.

JOANNA BURGER

(SEE ALSO: Ambient Water Quality; Ocean Dumping;
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ONCHOCERCIASIS

Onchocerciasis, or river blindness, is a filarial
infection caused by the parasitic nematode,
Onchocerca volvulus, carried by black flies of the
genus Simulium. It is estimated that 17.7 million
people are infected with O. volvulus, with 95 per-
cent of those infected found in Africa. The infec-
tion is also found in areas of Central and South
America and in the Arabian peninsula. Onchocer-
ciasis is a significant cause of blindness in endemic
countries. Of those people currently infected, ap-
proximately 270,000 are blind and a further 500,000
have severe visual impairment.

Simulium spp. are biting flies that are active
during the day, breeding in fast flowing, well-
oxygenated waters. Infection prevalence is highest
in areas adjacent to such rivers, hence the term
“river blindness.” Transmission occurs when an
infected fly takes a blood meal from a human and
injects O. volvulus larvae (called microfilariae) into
the host. The microfilariae develop into adult
worms over the next one to two years. When
mature, the adult worms produce new microfilariae
that migrate throughout the skin of the host. A
female adult worm may live for as long as ten years
and will produce 1,300 to 1,900 microfilariae per
day. These new microfilariae can be taken up by
a biting fly, and thus the cycle of infection is
completed.

Adult worms seldom cause any symptoms ex-
cept as subcutaneous nodules around bony
prominences. As microfilariae migrate through-
out the body the following symptoms occur: severe
itching, rashes, depigmentation of the skin, espe-
cially of the lower limbs (“leopard skin”); and
destruction of skin elasticity, resulting in loose,
hanging folds (“hanging groin”). The most dev-
astating effect of onchocerciasis results when



ONE-HIT MODEL

866

micrifilariae enter the eye, leading to visual impair-
ment and eventually to blindness. These clini-
cal manifestations are predominantly due to the
body’s inflammatory response to dead or dying
microfilariae and vary depending on the number
of worms.

Diagnosis is made by microscopic examina-
tion of skin snips for microfilariae. Adult worms
may be found in subcutaneous nodules. There
are several immunodiagnostic tests that have been
developed for antigen detection with varying sen-
sitivities and specificities. A small dose of
diethylcarbamazine (DEC) when given to a pa-
tient (the “Mazzotti test”) results in death of
microfilariae and intense itching. This reaction is
an indirect, sensitive method for diagnosing very
light infections.

Treatment is with a single dose of ivermectin.
As this drug kills only microfilariae, and not adult
worms, treatment must be repeated every six to
twelve months until the adult worms die of old age.
Although DEC is also an effective treatment, it
tends to induce more severe side effects than does
ivermectin. Visible nodules can be removed to
decrease the number of adult worms.

In 1974, the World Health Organization es-
tablished the Onchocerciasis Control Program
(OCP) to try to eliminate the Simulium fly by
spraying the river systems in West Africa. With the
discovery of ivermectin, a second strategy was
added to the OCP. Populations in affected re-
gions are given an annual dose of ivermectin to
decrease the effects of the infection and to re-
duce further spreading by eliminating microfilariae.
It is estimated that since the initiation of the
program, 300,000 cases of blindness have been
prevented. However, in large areas of Africa
onchocerciasis continues to cause significant mor-
bidity and mortality.

MARTHA FULFORD

JAY KEYSTONE

(SEE ALSO: Vector-Borne Diseases)
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ONE-HIT MODEL

The one-hit model of carcinogenesis is a dose-
response model based on the assumption that only
one genetic change is required to transform a
normal cell into a cancer cell, and that any dose of
a carcinogen presents a risk of cancer. Only at zero
dose is there zero risk. In theory at least, even a
single molecule of a carcinogen could turn a nor-
mal cell cancerous. The probability of the transfor-
mation of a normal cell into a cancer cell, according
to the one-hit model, follows a Poisson probability
distribution.

The one-hit model is generally recognized to
be an overly simplistic representation of the bio-
logical process of carcinogenesis. Carcinogenesis
is a multistep process, with several genetic changes
required to produce a tumor cell. Furthermore, it
is highly unlikely that a single molecule of a sub-
stance would be biologically capable of causing
cancer. Carcinogens have an effective threshold
for their activity because of the body’s ability to
detoxify chemicals, repair cell damage, and other-
wise protect itself. However, for regulatory pur-
poses, exposure to a single molecule of a carcino-
gen is sometimes equated with a single effective
dose. That is an assumption of the one-hit process
in forming regulatory policy that is health protec-
tive because it is likely to over-estimate the proba-
bility that a substance will produce cancer.

GAIL CHARNLEY

(SEE ALSO: Cancer; Carcinogen; Carcinogenesis;
Genetics and Health; Risk Assessment, Risk Manage-
ment; Toxicology)
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OPHTHALMIA NEONATORUM

Ophthalmia neonatorum is a form of conjunctivitis
that occurs in the first few (usually four) weeks of
life. Causative infectious agents can be present in
the birth canal. An infant is exposed during the
birth process, and symptoms develop a few days
later. Most of the serious infections leading to
corneal damage are caused by Neisseria gonorrhoeae,
but Chlamydia trachomatis is also a common cause
of infection. Many other microorganisms have
also been implicated. Prophylactic agents instilled
in the eyes shortly after birth have greatly reduced
the incidence in many industrialized areas, but
ophthalmia neonatorum remains an important
cause of blindness elsewhere.

MODENA WILSON

(SEE ALSO: Child Health Services; Chlamydia; Gonor-
rhea; Newborn Screening)

BIBLIOGRAPHY

Feigin, R. D., and Cherry, J. D., eds. (1998). Textbook of
Pediatric Infectious Diseases, 4th edition. Philadelphia,
PA: W. B. Saunders.

OPIUM

See Addiction and Habituation

ORAL CANCER

Oral cancer is a malignant growth involving the
tongue, floor, palate, interior lining of the cheeks
or lips, or other parts of the mouth or pharynx.
Most oral cancers are squamous cell carcinomas. It
is the most common cancer in parts of Southeast
Asia and India; in the United States it ranked
seventh, most common among blacks and twelfth
among whites. Incidence and mortality rates in-
crease with age, though in the United States they
have been decreasing among whites and increas-
ing among nonwhites. Tongue cancer incidence
and mortality have been increasing since 1970
among the young in the United States. Tobacco

and alcohol are major risk factors for oral can-
cer; used together, they increase the effects of
each other.

JOHN C. GREENE

(SEE ALSO: Alcohol Use and Abuse; Cancer; Oral
Health; Tobacco Control)
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ORAL HEALTH

In twenty-first century America, a healthy smile is
considered necessary for social mobility and ac-
ceptance, interpersonal relations, employability,
and a good self-image.

Poor oral health may lead to pain and infec-
tion, absence from school or work, poor nutrition,
poor general health, an inability to speak or eat
properly, and even early death. Studies done in the
late 1990s showed that poor oral health may also
lead to low birth-weight babies, heart disease, and
stroke. It is clear that oral diseases play a signifi-
cant role in compromising health potential. Up
until the late 1990s, when the new HIV medica-
tions became available, over 90 percent of persons
with AIDS had HIV-related oral diseases.

MAJOR ORAL DISEASES

There are many different types of oral diseases,
but they are generally differentiated as being of
hard tissue or soft tissue origin. Hard-tissue oral
diseases are those of the teeth, supporting bone,
and jaw; whereas soft tissue diseases affect the
tissues in and around the mouth, including the
tongue, lips, cheek, gums, salivary glands, and roof
and floor of the mouth. Some oral diseases may
result in both hard and soft tissue disorders or
conditions such as cleft palate or oral-facial inju-
ries. The major oral diseases and conditions are:

• Dental caries (tooth decay, cavities)

• Periodontal disease (gum disease)
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• Malocclusion (crooked teeth)

• Edentulism (complete tooth loss)

• Oral cancer

• Craniofacial birth defects such as cleft lip
and cleft palate

• Soft tissue lesions

• Oral-facial injuries

• Temporomandibular dysfunction (TMD)

The prevalence of oral diseases varies due to
differences in the host, agent, and environment.
Some diseases have higher rates in certain popula-
tion groups due to personal habits such as a sugar-
heavy diet or poor oral hygiene. Others may occur
more frequently in individuals who put themselves
at risk for injury by not wearing seatbelts or by
playing contact sports without using proper mouth
and head protection. Environmental and cultural
factors may also affect the rates of oral diseases.
For example, persons who live in a community in
which the water supply is fluoridated would have
much less tooth decay than those who live in a
nonfluoridated community. Certain cultures, es-
pecially in developing countries, have diets almost
completely devoid of refined foods that have high
sugar content, and therefore have much less tooth
decay compared to the average American. A 1997
report by the U.S. Department of Agriculture
found that Americans consume an average of
about 154 pounds of sugars a year (or 53 tea-
spoons a day) most of it in processed foods, drinks,
and sweets. This was a 28 percent increase in
added sugar or sweeteners since 1982. Tooth de-
cay may be viewed as a disease of civilization.

A NEGLECTED EPIDEMIC

Oral diseases have been called a “neglected epi-
demic” because, while they affect almost the total
population, oral health is not integrated into most
health policies or programs. This is especially true
in the United States, where, in the year 2000, there
were 125 million Americans without dental insur-
ance. In addition, many people who have dental
insurance are underinsured. Under such condi-
tions, people who are knowledgeable about oral
health and have the resources to pay for it are

much more likely to receive regular dental care
than are the poorer members of society. This
situation has resulted in major disparities in oral
health status in the United States. Low-income
children between ages two and five have almost
five times more untreated dental disease than
high-income children, and people without health
insurance have four times the unmet dental needs
of those with private insurance.

Vulnerable or high-risk population groups
like children, the poor, the developmentally dis-
abled, the homeless, homebound and elderly per-
sons, persons with HIV/AIDS (human immuno-
deficiency virus/acquired immunodeficiency
syndrome), and ethnic and cultural minorities are
at greater risk for oral diseases, primarily because
they do not have access to preventive services or
treatment. In 2000, the first ever Surgeon Gen-
eral’s report on oral health stressed the impor-
tance of oral health as part of total health as well as
the need to reduce oral health disparities in the
United States.

Although there has been much progress in the
improvement of oral health, both nationally and
internationally, oral diseases are still epidemic in
the United States and many other countries. The
nation’s dental bill in the year 2000 was about
$60.2 billion, or 4.6 percent of total health expen-
ditures in the United States. In 1970, dental care
accounted for 6.4 percent of total health expendi-
tures. This 28 percent decrease is primarily due to
the higher costs of hospitals and medical care.

PREVENTION

Prevention of dental disease may occur at the
individual or community level. Prevention of dis-
ease at the community or population level is one of
the foundations of public health practice. There
are three levels of prevention. Primary prevention
is aimed at preventing a disease before it occurs,
through programs such as community water fluori-
dation, school dental sealant programs, and health
education. Secondary prevention keeps an exist-
ing disease from becoming worse, and includes
dental screenings for children and early detection
of oral cancer in adults. Tertiary prevention con-
sists of treatment to limit a disability or to help
rehabilitate an individual after a disease has pro-
gressed beyond the secondary level. Examples of



ORAL HEALTH

869

tertiary prevention include complex dental fill-
ings, root canal treatment, and false teeth.

HEALTHY PEOPLE 2010

The United States has developed national health
objectives with a focus on prevention. These objec-
tives are renewed every ten years. This effort
began with the 1979 report from the Surgeon
General, Healthy People, and is spearheaded by the
Office of Disease Prevention and Health Promo-
tion of the U.S. Department of Health and Human
Services. The purpose of these national health
objectives is to provide direction for the country in
preventing major health problems in the United
States. Each set of national health objectives, in-
cluding the Healthy People 2010 objectives, con-
tain components on oral health (see Table 1).

PUBLIC HEALTH DENTISTS

Of the nine recognized dental specialties, only
dental public health has the potential to make a
population-based impact on communities such as
schools, neighborhoods, cities, states, or nations
or on groups of individuals such as homeless
children or persons with HIV. Dental public health
is “the science and art of preventing and control-
ling dental disease and promoting dental health
through organized community efforts. It is the
form of dental practice which serves the commu-
nity as a patient rather than the individual. It is
concerned with the dental health education of the
public, with applied dental research, and with the
administration of group dental care programs as
well as the prevention and control of dental dis-
eases on a community basis” (Journal of Public
Health Dentistry, 46 no. 1). Most states in the United
States have a dentist trained in public health in
their state health department. The same is true in
some major cities. The U.S. Department of Health
and Human Services also has dentists trained in
public health who work in administrative and poli-
cy-making roles.

A public health dentist is primarily involved
with the three core functions of public health as
defined by the Institute of Medicine: assessment,
policy development, and assurance. Dental public
health assessment might involve a statewide survey

to determine the amount of tooth decay by age
group, or a questionnaire to determine the barri-
ers to dental care for the low-income elderly.
Policy development could involve efforts to have
preventive services included in a dental Medicaid
program or to have a state dental practice act allow
dental hygienists to work under general supervi-
sion in public schools. The assurance function
might take the form of a program to provide
dental care to homeless children, or to provide
some other service that no one else is providing.

As of 2000, only 136 dentists out of 150,000
practicing dentists were board certified in dental
public health by the American Board of Dental
Public Health, and only about 1,500 dentists were
working primarily in this field. Although the num-
ber of public health dentists is small, they are
trained to work with a variety of health profession-
als and community groups to improve oral health.
This would include, but not be limited to, public
health dental hygienists, health educators, epide-
miologists, nutritionists, nurses, academicians, re-
searchers, and other health and human services
personnel.

There are ten major areas of competencies
that a dentist must attain to become board certi-
fied in dental public health. These ten competencies
are: program planning; population-based preven-
tion; developing, managing, and evaluating pro-
grams; needs assessment; communication; advo-
cacy; study design; and critiquing the literature.
Public health dentists can be contacted through
the oral health program of local or state health
departments, or through one of the ten regional
offices of the U.S. Department of Health and
Human Services.

TOOTH DECAY

Tooth decay, or dental caries, is the most common
oral disease in the United States, if not the most
common of all diseases. It is the primary cause of
tooth loss; and may be considered a lifelong
disease—18 percent of children aged 2 to 4 have
had tooth decay in their primary teeth and 52
percent of those aged 6 to 8 have had tooth decay
in their primary or permanent teeth; 78 percent of
17-year-olds have had tooth decay in their perma-
nent teeth, with an average of seven affected tooth
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Table 1

Oral Health Objectives in Healthy People 2010

Chapter 21 – Oral Health

1. Reduce the proportion of children and adolescents who have dental caries experience in their primary or permanent teeth. 

2. Reduce the proportion of children, adolescents, and adults with untreated dental decay. 
3. Increase the proportion of adults who have never had a permanent tooth extracted because of dental caries or periodontal disease.
4. Reduce the proportion of older adults who have had all their natural teeth extracted. 
5. Reduce periodontal disease.
6. Increase the proportion of oral and pharyngeal cancers detected at the earliest stage. 

7. Increase the proportion of adults who, in the past 12 months, report having had an examination to detect oral and pharyngeal cancer.

8. Increase the proportion of children who have received dental sealant on their molar teeth. 

9. Increase the proportion of the U.S. population served by community water systems with optimally fluoridated water. 
10. Increase the proportion of children and adults who use the oral health care system each year. 

11. Increase the proportion of long-term care residents who use the oral health care system each year. 

12. Increase the proportion of children and adolescents under age 19 years at or below 200 percent of the Federal poverty level who received any preventive dental service 
during the past year. 

13. (Developmental) Increase the proportion of school-based health centers with an oral health component. 

14. Increase the proportion of local health departments and community-based health centers, including community, migrant and homeless health centers, that have an oral 
health component.

15. Increase the number of States and the District of Columbia that have a system for recording and referring infants and children with cleft lips, cleft palates, and other 
craniofacial anomalies to craniofacial anomaly rehabilitative teams.

16. Increase the number of States and the District of Columbia that have an oral and craniofacial health surveillance system. 

17. (Developmental) Increase the number of Tribal, State (including the District of Columbia), and local health agencies that serve jurisdictions of 250,000 or more person 
that have in place an effective public dental health program directed by a dental professional with public health training. 

Other Chapters
1-8 In the health professions (including dentistry, developmental),  allied and associated health profession fields, and the nursing field, increase the proportion of all 

degrees awarded to members of underrepresented racial and ethnic groups.
3-6 Reduce the oropharyngeal cancer death rate.

5-15 Increase the proportion of persons with diabetes who have at least an annual dental examination. 

SOURCE: Healthy People 2010: Oral Health. Washington, D.C.: US Department of Health and Human Services; January, 2000. Conference Edition, 
Volume II; Ch. 21.

surfaces; 99 percent of adults aged 40 to 44 have
had tooth decay in their permanent teeth, with an
average of forty-five affected tooth surfaces; and
60 percent of persons over age 75 years of age have
had tooth decay on the exposed roots of three of
their teeth.

Tooth decay is an infectious disease. The per-
centage of people with this disease increases with
age, and the severity of the disease once it occurs
depends on whether or not one has had adequate
fluoridation and dental treatment. Tooth decay is
not self-limiting unless it is exposed to fluoride just
as it is beginning and the demineralized tooth
structure can remineralize. Demineralization is
the dissolving of minerals such as calcium, car-
bonate, and phosphate in the tooth structure.
Remineralization is enhanced by fluoride. Once
tooth decay progresses beyond the tooth’s ability
to remineralize, mechanical intervention is needed

by a dentist, who removes the decayed portion of
the tooth and puts in a filling. When tooth decay is
not treated it may result in an acute or chronic
infection and severe pain, ultimately resulting in
an abscess and/or cellulitis, which will then need
to be treated with antibiotics, root canal treat-
ment, or removal of the tooth. In the United
States, more teeth are lost due to tooth decay than
to any other disease.

Causes of Tooth Decay. Bacteria that pro-
duce tooth decay can be transferred from a mother
to a child, even at an early age. When these bacte-
ria have repeated contact with sugars or sticky
sweets, they create an acid that demineralizes the
surface or enamel of a susceptible tooth, eventu-
ally causing a cavity or tooth decay. The more
access to sugars the bacteria have, the greater the
likelihood of tooth decay occurring. Sticky sweets
are more decay-producing than other types of
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sugary foods because they stay in the mouth longer.
The bacterial mass that resides on the teeth is
called dental plaque. Plaque may also, however,
contain the minerals from demineralization, which
may be available for remineralization.

Prevention of Tooth Decay. Tooth decay may
be prevented on the individual level and at the
community level. At the individual level, good oral
hygiene—brushing with a fluoride toothpaste,
sealants, and regular dental checkups—is of pri-
mary importance. Avoidance of excessive amounts
of sugar and sweets, can also help prevent tooth
decay. During the second half of the twentieth
century, fluoride became an important tool in
decay prevention. When fluoride is ingested, it
goes through the body and becomes part of the
tooth, resulting in a stronger tooth that is more
resistant to tooth decay. When fluoride is placed
on the teeth, it affects the tooth and plaque di-
rectly, preventing tooth decay. Fluoride is there-
fore added both to toothpaste and to community
water supplies (see Figure 1).

Community water fluoridation consists of the
adjustment of the fluoride level of a central water
supply to a level that is optimal for oral health. The
recommended level of fluoride for fluoridation in
the United States varies from 0.7 to 1.2 parts per
million, depending on a community’s mean maxi-
mum daily air temperature over a five-year period.
At the recommended level, the fluoride in water is
odorless, colorless, and tasteless. In 1992, when
the last national data was available, about 145
million Americans, or 62 percent of the popula-
tion, were using fluoridated public-water supplies
(see Figure 1).

Effective community prevention programs for
tooth decay are considered in terms of effective-
ness, cost, and practicality. Fluoridation is the
most cost-effective. Fluoridation is considered one
of the ten most significant public health measures
of the twentieth century. Unfortunately, it has also
been one of the more misunderstood public health
measures, with some people at different times
making claims such as it caused mongolism, pollu-
tion, sterility, or cancer. None of these allegations
has ever been demonstrated by scientific studies.
Most reputable national health organizations, such
as the American Academy of Pediatrics, the Ameri-
can Dental Association, the American Medical

Association, the American Public Health Associa-
tion, and most other national health organiza-
tions, have supported or endorsed fluoridation for
years. Salt fluoridation, which is not used in the
United States, has been used as an alternative to
water fluoridation in countries where central wa-
ter supplies are not readily available.

Early Childhood Caries. The threat of tooth
decay begins with the first appearance of teeth in a
baby’s mouth. The first teeth to appear are usually
the two lower front teeth, which appear at about
six months of age. All twenty primary, or baby,
teeth usually erupt by two years of age. The perma-
nent teeth begin erupting at six years of age, and
with the eruption of the third molars (wisdom
teeth), usually between eighteen and twenty-one
years of age, all thirty-two permanent teeth are
in place.

Early childhood caries (ECC) may be due to
several factors, including the introduction of de-
cay-producing bacteria into the child’s mouth—
usually transmitted from the mother or caused by
poor feeding practices, various medical condi-
tions, poor oral hygiene, and chronic malnutri-
tion, which may also affect tooth development.
ECC, also known as baby bottle tooth decay, or
nursing tooth decay, occurs in the primary teeth of
infants as young as nine months of age. When an
infant sleeps with a baby bottle containing milk,
infant formula, or sweetened liquids, there is a
prolonged source of food for the decay-producing
bacteria in the child’s mouth. Among American
Indians, as many as 53 percent of infants have this
disease, and in inner city populations as many as
11 percent are affected. When early childhood
caries is not treated and the disease is allowed to
progress, severe pain or infection may result.

Root Surface Caries. This type of tooth decay
usually occurs in older persons whose gums have
receded exposing the roots of their teeth. As peo-
ple retain their teeth for longer periods of time,
this type of tooth decay becomes more frequent.
Over 60 percent of seventy-five-year-olds who have
teeth have root caries.

GUM (PERIODONTAL) DISEASE

Gum disease is the second most common reason
for the loss of teeth. There are two major types of
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Figure 1

Percent of Public Water Supply Population Using Fluoridated Water and State Rank

SOURCE: Fluoridation Census, 1992. Atlanta, GA: Centers for Disease Control and Prevention, US Public Health Services; 1993.

CT 85.9 #16
DE 67.4 #25
DC 100.0 #1
MA 57.0 #35
MD 85.8 #17
NH 24.0 #46
NJ 16.2 #47
RI 100.0 #1
VT 57.4 #34

WA
53.2
#38

OR
24.8
#45

CA
15.7
#48

ID
48.3
#42

NV
2.1
#51

MT
25.9
#44

UT
3.1
#50

AZ
49.9
#40

WY
35.7
#43

CO
81.7
#20

NM
66.2
#26

HI
13.0
#49 AK

61.2
#29

ND
96.4
#6

SD
100.0
#1

NE
62.1
#28

KS
58.4
#31

OK
58.0
#33

TX
64.0
#27

MN
93.4
#8

IA
91.4
#12

MO
71.4
#23

AR
58.7
#30

LA
55.7
#37

MS
48.4
#41

AL
82.6
#18

WI
93.0
#9

MI
88.5
#14

IL
95.2
#7

IN
98.6
#15
       KY
100.0    #1

TN   92.0   #11

FL
58.3
#32

GA
92.1
#10

    SC
90.0  #13

NC   78.5   #21

VA
72.1
#22

WV
82.1
#19

OH
87.9
#15

PA
50.9   #39

NJ
DE
MD
DC

NY
69.7
#24

ME
55.8
#36

VT
NH

MA
CT

RI

gum disease: gingivitis, which is an inflammation
or infection of the gums, and periodontitis, which
is an inflammation or infection of the gums and
the surrounding bone. Gingivitis may occur in
adolescents or adults and is often self-healing once
the area is properly cleaned. However, poor oral
hygiene, stress, lack of sleep, or poor nutrition can
all aggravate the condition and lead to an acute
case of gingivitis, which can be very painful.

Gingivitis may lead to periodontitis in suscep-
tible individuals who have risk factors such as
bacterial plaque, calculus (calcified deposits around
teeth), smoking, or systemic diseases. Periodontitis
usually increases in severity with age. It is not self-
healing and requires mechanical intervention such
as a deep scaling or surgery by a dentist. About 48

percent of adults aged thirty-five to forty-four have
gingivitis, and 22 percent have destructive perio-
dontal disease. Dentists who specialize in treating
gum diseases are called periodontists.

The best way to prevent gum disease is with
proper oral hygiene. This includes brushing the
teeth properly with a fluoride toothpaste after
breakfast and before going to bed, utilizing den-
tal floss appropriately, and visiting a dentist or
hygienist on a periodic basis for a professional
cleaning. A combination of personal and profes-
sional prevention is very important, as there are no
population-based preventive measures for gum
disease. Good health habits, including proper nu-
trition and avoidance of tobacco products, is also
important.
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MALOCCLUSION

The permanent teeth may not erupt in their proper
alignment, resulting in malocclusion, or crooked
teeth. In its most severe form, called handicapping
malocclusion, this condition can affect an individ-
ual’s chewing ability. The main causes of malocclu-
sion are a lack of space for the permanent teeth to
erupt properly and the premature loss of the baby
teeth, which usually guide the permanent teeth to
their proper location, may also be a factor.

To prevent malocclusion due to premature
loss of the primary teeth, space maintainers may
be used to guide the teeth into proper alignment.
Dentists who specialize in treating malocclusions
are called orthodontists.

ORAL-FACIAL INJURIES

Most oral-facial injuries occur as a result of falls,
automobile accidents, and sports. About 25 per-
cent of Americans aged six to fifty have injured
their upper or lower front teeth. Falls at work or at
play are difficult to control. Some of them may be
prevented, however, by self-discipline and by envi-
ronmental controls such as railings, good lighting,
smooth walkways, and proper injury-prevention
education.

Oral and facial injuries are a frequent re-
sult of automobile accidents. Seatbelts, airbags,
and safe driving techniques can greatly reduce
the injuries. Sports-related oral-facial injuries may
be prevented by wearing protective mouthguards
and helmets. In competitive high school sports
such as football, ice hockey, lacrosse, and soccer,
mouthguards are required by many states. A school-
based mouthguard program, in which a dentist fits
each student athlete with a custom mouthguard,
greatly improves the chances that the athletes will
use the devices, which can otherwise be uncom-
fortable and inhibit breathing and talking.

ORAL CANCER

Oral and pharyngeal cancers occur primarily in
individuals over fifty-five years of age, especially in
those who smoke and drink heavily. About 30,000
Americans are diagnosed with oral cancer each
year, and about 8,000 die from this disease. The
earlier oral cancer is detected, the better it can be
controlled. Only 7 percent of adults over the age of

forty, however, have reported having an examina-
tion for oral cancer. Individuals who use spit to-
bacco beginning at an early age may have a greater
risk for developing oral cancer and gum disease.
Baseball players have traditionally used spit to-
bacco, luring younger children to also use it. Accord-
ing to the National Cancer Institute, over 15 per-
cent of high school boys use spit tobacco. Marijuana
use has also been linked to oral cancer. The inci-
dence of oral cancer is two times greater in devel-
oping countries than in industrialized nations.

The best way to prevent oral cancer is not to
smoke or to use spit tobacco, and, if one drinks, to
drink in moderation. Adults, including those wear-
ing dentures or false teeth, should have regular
dental examinations that include an oral cancer
screening. In 1994, the National Collegiate Ath-
letic Association (NCAA) banned the use of spit
tobacco and other tobacco products by student
athletes and coaches during games and practices.
Spit tobacco has also been banned in minor league
baseball, and its use has been significantly reduced
among major league players. Diets high in vitamin
C, vegetables, and fruits may decrease the risk of
oral cancer. A workshop to develop a national
strategy to prevent and control oral cancer recom-
mended a multifaceted approach that includes
public advocacy, collaboration, public and profes-
sional education, and evaluation.

MOUTH ODOR

Mouth odors may be caused by poor oral hygiene
or the foods that one eats. Mouth odors also occur
when people have not eaten or had liquids for
extended periods of time, such as in the morning
upon waking. During sleep, there is a decrease in
the flow of saliva, allowing bacteria to grow. Cer-
tain medications may also cause a condition known
as xerostomia, or “dry mouth,” which can lead to
an increase in tooth decay over time. Over five
hundred drugs and medicines list dry mouth as a
potential side effect.

Proper oral hygiene and choice of foods can
decrease or prevent mouth odors. In addition,
sometimes bacteria accumulate on the tongue and
brushing or scraping the back of the tongue peri-
odically can help. Regular eating and drinking
habits are also helpful. Dry mouth cannot be pre-
vented, though water, ice chips, or sugarless gum
may provide some relief.
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CRANIOFACIAL DEFECTS

Approximately one to two in 1,000 children are
born with a cleft lip or a cleft palate—two of the
more common craniofacial defects. A cleft lip
occurs when the lips of the developing fetus are
not complete, resulting in a split in the child’s lip.
This usually occurs in the upper lip. A cleft palate
is similar—the bone in the roof of the mouth is
not fused properly and has an opening in it.
Individuals born with cleft lips or palates should
have corrective surgery and receive appropriate
adjunctive therapy as needed, depending on the
severity of the cleft.

There is no known way to prevent a cleft lip or
palate. Proper prenatal care and food consump-
tion during pregnancy may be important. Alcohol
and tobacco consumption during pregnancy have
been shown to increase the likelihood of cleft lip,
so these substances should not be used by preg-
nant women.

TEMPOROMANDIBULAR DISORDERS

Temporomandibular (jaw) disorders (TMDs) are a
group of conditions that affects the jaw joint. The
lower jaw acts like a hinge with the upper jaw, and
when the hinge joint is traumatized it may affect
one’s bite, cause pain in the chewing muscles, or
cause pain or clicking in the joint located in front
of the ears. This disorder affects twice as many
women as men. Treatment varies depending on
the severity of the problem. In many cases, the
disorder dissipates by itself. This group of disor-
ders is also referred to as myofacial pain-dysfunction
syndrome of TMJ syndrome.

There is no simple way to prevent tempora-
mandibular disorders. Avoiding trauma to the
jaw or mouth may be helpful, and protective
mouthguards should be used for contact sports.

MYRON ALLUKIAN, JR.

(SEE ALSO: American Association of Public Health
Dentistry; Baby Bottle Tooth Decay; Caries Preven-
tion; Community Dental Preventive Programs; Com-
munity Water Fluoridation; Dental Fluorosis; Den-
tal Sealants; Gingivitis; Healthy People 2010; Oral
Cancer; Plaque)
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ORGANOCHLORINES

Organochlorines constitute a large class of chemi-
cal compounds that have been in the channels of
trade since the late 1800s. These compounds are
lipid soluble, rapidly absorbed from most routes
of exposure, and cross the blood-brain barrier.
Their chemistry ranges from simple monochloro-
methane to the polychlorinated ethylenes and
ethanes. Several alkyl-chlorocompounds and poly-
halogenated compounds also exist. Many anes-
thetic gases are polyhalogenated alkanes, as are
some of the freons and fire retardants.

The discussion here will be limited to the
chlorinated short-chain alkanes and alkenes. The
chloromethanes range from monochloromethane
through tetrachloromethane. Monochloromethane
and dichloromethane are industrial compounds
that have been used in foods, drugs, and solvents.
Trichloromethane is chloroform, an anesthetic
gas that was discovered in the mid–nineteenth
century. It is still used as a solvent, and up un-
til very recently it was found in over-the-counter
cough medicines, lozenges, and mouthwashes.
Tetrachloromethane is carbon tetrachloride, a sol-
vent used for many years in the dry cleaning
industry and for personal use as a fabric cleaner. It
was discovered at the same time and in the same
laboratory as chloroform.

The toxicity of chloroform and carbon tetra-
chloride has been well studied. These compounds
are highly toxic to the liver and kidney, though
chloroform has a greater toxicity to the kidney
while carbon tetrachloride has a much greater
toxicity to the liver. These compounds are toxic to
their target organs regardless of the route of expo-
sure. Chloroform is positive in the rodent bioassay
for carcinogenicity. Carbon tetrachloride is so
toxic that long-term bioassays are difficult to
conduct.

The chloroethanes are interesting compounds.
Biologically they are relatively inert compared to
carbon tetrachloride and chloroform. As long as
there is one nonsubstituted site on one carbon the
chemical is rapidly metabolized and excreted as



OSTEOARTHRITIS

876

ethanol. However, hexachlorethane exhibits some
of the same toxicity as chloroform.

The more interesting compounds are the
chlorethylenes. The double-bonded carbons ren-
der these compounds much more biologically ac-
tive. Monochloroethylene is vinyl chloride. This
compound has anesthetic properties, is used as a
polymer precursor in plastic manufacturing, and
is highly reactive. In rodent bioassays and in hu-
mans, vinyl chloride induces a relatively rare type
of hemangiosarcoma, among other tumors. Vinyl
chloride is one of those rare carcinogens that
induces virtually identical cancers in animals and
humans. In addition, vinyl chloride exhibits some
mutagenic activity. Dichlorethylenes are much dif-
ferent in their structure and toxicity. Vinylidene
chloride and 1,2-cisdichloroethylene appear to be
more toxic than the transisomer, but their toxicity,
mutagenicity, and carcinogenicity are much less
than the potency of vinyl chloride, if they possess
those properties at all.

Trichloroethylene (1,1,2-trichlorethylene [TCE])
was once widely used for several clinical and indus-
trial application. TCE was a diluent in anesthetics
until the 1970s. It was thought to be the agent that
led to nausea and vomiting after gaseous anesthe-
sia. TCE, an excellent degreasing agent and indus-
trial solvent, was also used as a decaffeinating
agent in coffees until banned by the regulatory
agencies. There is a great deal of controversy over
the potency of TCE as a toxicant. However, the
compound exhibits enough water solubility to pres-
ent a hazard in many drinking water supplies. TCE
is mutagenic in several in vitro bacterial assays and
is carcinogenic in some bioassays.

The next chemical in the series is tetrachlor-
oethylene (perchloroethylene, PERC, or PCE).
PERC is very lipid soluble but is also found in some
water supplies. It was widely used as a dry cleaning
agent and a degreaser for metal finishing. For
many years PERC and TCE were used as a drug for
the treatment of gut-dwelling parasites. These
chemicals are not of the same class as the aromatic
chlorinated compounds, but they are found as air
pollutants and water pollutants throughout the
world. Their use in foods and drugs in the United
States and elsewhere has been curtailed. The dan-
ger of these compounds is the broad possibility for
exposure. Industrial hygiene practices have lim-
ited exposure in the workplace, but exposure in

the home and on the street is measurable. These
are excellent solvents that remain in use in the
channels of trade.

MICHAEL GALLO

(SEE ALSO: Carcinogenesis; Persistent Organic Pollu-
tants [POPs]; Tetrachloroethylene; Toxicology)

OSTEOARTHRITIS

Osteoarthritis, which is also called degenerative
arthritis or degenerative joint disease, is primarily
a disease that results from the breakdown and loss
of cartilage in joints (e.g., knees, hips, wrists).
Cartilage, a connective tissue that covers the sur-
faces of articular joints, is essential for proper joint
function because it allows the ends of bones to
slide over one another smoothly. Osteoarthritis
results from both mechanical (e.g., trauma to joints)
and biological (metabolic) events that interfere
with the maintenance of healthy cartilage. Eventu-
ally, cartilage may be lost, causing the bones in the
joint to rub together, and bony spurs may form.

SIGNS, SYMPTOMS, AND DIAGNOSIS

Osteoarthritis is characterized by joint pain, ten-
derness, swelling, and limitation in joint move-
ment. The joints most often affected are the joints
of the fingers, the base of the thumb, the hips, the
knees, the neck (cervical spine), and the lower
back (lumbar spine). Unlike some types of arthritis
that affect multiple organ systems, any inflamma-
tion associated with osteoarthritis is limited to the
joints. Pain after joint use that subsides with rest-
ing the joint is a classical sign of osteoarthritis. As
osteoarthritis worsens, pain may occur at rest or at
night. Health care providers diagnose osteoarthri-
tis based on a history of joint symptoms, physical
examination, and radiographic (X-ray) changes.
X-ray changes may include joint-space narrow-
ing, changes in the bones, and the presence of
bony spurs.

In addition to the physical symptoms, osteo-
arthritis also impacts psychological, social, and
economic well-being. Psychological effects include
stress, depression, anger, feelings of helplessness,
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and anxiety. The social impacts may include de-
creased community involvement and lack of un-
derstanding by family, friends, and coworkers.
The economic status of people with arthritis and
their families is also affected. The financial burden
of health care and days lost from work may seri-
ously impact the financial well-being of persons
with arthritis and their families.

Age is a major demographic risk factor for the
development of osteoarthritis. Although aging does
not cause osteoarthritis, the prevalence of osteo-
arthritis increases with age. Almost half of people
over the age of sixty-five have arthritis—mostly
osteoarthritis. Osteoarthritis is also more com-
mon among women than among men. In addition
to age, risk factors for osteoarthritis include joint
injury and being overweight (especially for knee
and hip osteoarthritis). Reduction of weight has
been shown to reduce the risk of symptomatic
osteoarthritis in overweight people.

THE BURDEN OF OSTEOARTHRITIS

Osteoarthritis is the most common form of the
more than one hundred conditions that are con-
sidered arthritis and other rheumatic conditions.
In 1998, these conditions affected 43 million Ameri-
cans, and they are among the most common chronic
diseases. Arthritis is also a leading cause of
disability—it limits activities for 7 million Ameri-
cans. The costs of arthritis are enormous. In 1992,
the costs of medical treatment and lost wages were
estimated at $65 billion. The cost of osteoarthritis
alone may currently exceed $15.5 billion.

Osteoarthritis affects as many people as all of
the other types of arthritis combined. Almost 22
million Americans have osteoarthritis—almost one
of every twelve people in the United States. Preva-
lence estimates of osteoarthritis will differ by how
the data are collected or how the diagnosis is
made. For example, people who have pain due to
osteoarthritis may not show X-ray changes, and
those with X-ray changes consistent with osteo-
arthritis may not have symptoms. The prevalence
of osteoarthritis is high and will get even higher as
the number of older Americans increases. In 2020,
an estimated 60 million Americans will have
arthritis—osteoarthritis alone is likely to affect
over 30 million people. Osteoarthritis is a major

cause of disability. Sixty to 80 percent of people
with osteoarthritis are limited in their activities
because of the disease.

OSTEOARTHRITIS TREATMENT
AND CONTROL

There is no known cure for osteoarthritis, yet
there are effective treatment and control strate-
gies. Management of osteoarthritis is directed to-
ward reducing pain, minimizing or preventing
disability, and improving quality of life. Achieving
these goals not only requires good clinical care,
but also depends on the active involvement of the
person with osteoarthritis in self-management
strategies and proactive efforts by the public
health system.

Clinical Care. The American College of
Rheumatology (ACR) has published guidelines on
the medical management of osteoarthritis of the
hip and knee that outline the key components
of appropriate management. The guidelines list
therapeutic strategies, including medications, re-
habilitation therapies, and surgery. Medical man-
agement of osteoarthritis primarily focuses on
prescribing appropriate medications and recom-
mending self-management strategies or making
referrals to rehabilitation, self-management, or
surgical services.

Medication recommendations for osteoarthri-
tis are evolving. Nonsteroidal anti-inflammatory
drugs (NSAID) were, until recently, the primary
medication treatment for osteoarthritis. However,
due to concerns about the gastrointestinal toxicity
of NSAIDs, the 1995 ACR medical-management
guidelines concluded that the first-line medication
for symptomatic osteoarthritis should be aceta-
minophen. NSAIDs were recommended for those
individuals who do not get sufficient pain relief
from acetaminophen. In 1998, a new form of
NSAID, called COX-2 Inhibitors, was released.
COX-2 medications are similar to other NSAIDs in
their effect on pain and joint inflammation, but
they have significantly fewer gastrointestinal side
effects. Physicians now vary in whether they initi-
ate treatment for osteoarthritis with acetamino-
phen, another NSAID, or a COX-2 medication.

Other treatments are also used. For exam-
ple, symptomatic knee osteoarthritis may benefit
from an injection of cortisone into the joint. The
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role of other treatments, such as glucosamine,
chondroitin, and injections of hyaluronan are un-
der investigation.

Rehabilitation services, such as physical and
occupational therapy, are also important in the
management of osteoarthritis. Therapists may pre-
scribe therapeutic exercise to increase joint range
of motion, muscle strength, and aerobic condi-
tioning; they make teach strategies to reduce fa-
tigue and stress on joints; and they may recom-
mend environmental or task modification and
assistive devices to make it easier to perform daily
activities. Rehabilitation services may also be used
after joint surgery.

Persons with severe symptomatic osteoarthri-
tis, marked by pain and declining function, may
benefit from total joint replacement. Both total
hip and knee replacement have substantially re-
duced pain and improved function in the vast
majority of individuals who have received them.

Self-Management Strategies. The ACR guide-
lines for medical management of osteoarthritis
recommend specific self-management strategies
as well as clinical interventions. The guidelines
specify self-management education, exercise and
aerobic conditioning, and weight control as inte-
gral to optimal health outcomes in osteoarthritis.

Because of its demonstrated efficacy and cost-
effectiveness, the premiere self-management edu-
cation intervention for osteoarthritis is the Arthri-
tis Self-Help Course (ASHC). ASHC, developed in
the early 1980s by Kate Lorig and colleagues, was
adopted in the United States by the Arthritis Foun-
dation and has been disseminated nationwide. A
20 percent reduction in pain and a 43 percent
reduction in physician visits was demonstrated in
four-year follow-up studies of ASHC. Early re-
search demonstrated that each individual’s belief
that there was “something they could do,” which
Lorig labeled “self-efficacy,” was more strongly
correlated with positive health outcomes from
ASHC than were specific health behaviors. Cost-
effectiveness calculations indicated an annual sav-
ings of $189 per osteoarthritis participant due to
the decreased need for physician visits.

Physical activity and weight control are impor-
tant self-management strategies in osteoarthritis.

Physical Activity and Health: A Report of the Surgeon
General (1996) specifically addressed osteoarthri-
tis and stated that regular moderate exercise pro-
grams, either aerobic or resistance training, re-
lieve symptoms and improve physical function
and psychosocial status among people with os-
teoarthritis. Low-impact forms of exercise, such
as walking, swimming, and stationary or on-the-
road bicycling, are recommended to minimize the
stress on affected joints. The Arthritis Founda-
tion disseminates structured physical activity pro-
grams. Preliminary studies have shown positive
health outcomes among participants in these pro-
grams. Obesity is a well-documented risk factor for
the development of symptomatic osteoarthritis. A
randomized controlled study showed that the
amount of weight lost was strongly correlated with
improvements in signs and symptoms of knee
osteoarthritis.

Some persons with osteoarthritis choose to
manage their condition by using various forms of
complementary and alternative medicine (CAM)
modalities, either along with, or in place of, medi-
cally prescribed therapies. Symptoms associated
with chronic musculoskeletal conditions, includ-
ing osteoarthritis, are among the most common
reasons for using CAM. More information is
needed, however, about the safety and efficacy of
CAM modalities.

THE ROLE OF PUBLIC HEALTH IN
ARTHRITIS TREATMENT AND CONTROL

Because of its large and increasing prevalence, and
the large personal and societal costs, arthritis is
recognized as a significant public health problem.
In addition, effective management strategies are
available yet underused. The National Arthritis Action
Plan: A Public Health Strategy (NAAP) was devel-
oped under the leadership of the Centers for
Disease Control and Prevention, the Arthritis Foun-
dation, and the Association of State and Territo-
rial Health Officials, and with the combined ef-
forts of over ninety organizations. NAAP, released
in 1999, outlines a comprehensive, systematic pub-
lic health approach to decreasing the burden of
arthritis for all Americans and improving the qual-
ity of life of those affected by arthritis. NAAP
focuses on a population-based approach that can
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complement traditional medical care. Public health
agencies and their partners play a role in promot-
ing the importance of early diagnosis and appro-
priate management of osteoarthritis; and in assur-
ing that persons with osteoarthritis are aware of
the importance of, and have access to, effective
self-management programs. Policy and system
changes are needed to heighten awareness and
improve access. Public health professionals are
also responsible for monitoring the burden of
osteoarthritis and identifying factors that influ-
ence the development or progression of osteo-
arthritis or disability from osteoarthritis.

JOSEPH E. SNIEZEK

TERESA J. BRADY

JAMES S. MARKS

(SEE ALSO: Chronic Illness; Noncommunicable Disease
Control; Predisposing Factors; Rheumatoid Arthritis;
Self-Care Behavior; Self-Help Groups)
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OSTEOPOROSIS

Osteoporosis (literally “porous bone”) is a condi-
tion characterized by bone fragility and fracturing.
The World Health Organization (WHO) defines
osteoporosis as a 25 percent reduction of bone
mineral density (BMD) compared to that of a
healthy young adult female.

Eight million Americans have osteoporosis,
and over 20 million have osteopenia (thin bones,
or a loss of 10 to 25% of bone mineral density).
Osteoporosis is most prevalent in Caucasians, less
prevalent in Hispanics, and least prevalent in Afri-
can Americans. Key predisposing factors are early
menopause and a family history of osteoporosis.
Other medical, psychological, and social factors
may also contribute to the condition.

Osteoporosis commonly leads to fractures.
Medical, social, and environmental factors that
predispose people to osteoporosis-related fractures
include impairment of hearing, vision, balance
and cognition; debilitating illnesses; medications;
postoperative conditions; and unsafe environments.
In the United States, one of three females over age
sixty-five will have at least one vertebral fracture.
The ratio of female to male fractures of a hip is 2.5
to one. Two hundred and fifty thousand hip or
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wrist fractures and 500,000 vertebral fractures
occur annually in the United States. Up to 15
percent of hip fractures will result in death within
one year, and one of three survivors become long-
term nursing home residents. The annual cost of
osteoporosis in the United States is estimated to be
as high as $18 million and is projected to reach
$240 million by the year 2040.

There are several methods to measure bone
mineral density for osteoporosis detection. The
most precise is dual energy X-ray absorptiometry
(DXA) of the hip. Blood and urine tests for bone
resorption and formation are also used to help
measure the response to therapy.

The four components of treatment are nutri-
tion, medication, exercise, and safety. Nutritional
factors are particularly important during child-
hood and adolescence when the bones are grow-
ing. Key components are calcium and vitamin D,
supplemented by magnesium; and vitamins C and
K for individuals with chronic diarrhea or on a low-
vegetable diet.

Hormonal therapies—estrogens for postmeno-
pausal females and testosterone for hypogonadal
males—are widely utilized. Estrogens may be con-
traindicated by breast or uterine cancer or by
susceptibility to vascular clotting, and prostatic
disorders may preclude the use of testosterone.
Bisphosphonates are potent antiresorptive drugs
that can yield reductions in hip and vertebral
fracturing. Use of calcitonin, another antiresorptive
drug, has also shown reductions in vertebral
fracturing.

Exercise and safety are essential components
of fracture prevention. Vigorous weight-bearing
activities are beneficial but not feasible for the
elderly or infirm. Walking has not proved effica-
cious. Resistive exercises increase the muscle
strength and bone mineral density essential to
fracture prevention. Balance–enhancing activities
such as dancing, careful attention to minimizing
hazards in the home and work environments, and
selective use of padded hip protectors for the aged
and infirm all help reduce the risk of osteoporosis-
related fractures.

Osteoporosis is a major and growing public
health concern. Appropriate screening to identify

those who are susceptible, accurate diagnosis of
osteoporosis and related disorders, and prompt
institution and monitoring of appropriate thera-
pies are all essential to minimize the risks of frac-
ture and the attendant mortality and morbidity.

ROBERT L. SWEZEY

(SEE ALSO: Hip Fractures)
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OVARIAN CANCER
Ovarian cancer affects 12 out of every 1,000 women
in the United States over the age of forty, and only
two or three of these women will ultimately be
cured of their disease. The average age of onset is
sixty-four. Approximately 25,500 new cases are
diagnosed each year, and 14,500 women die of the
disease annually. The etiology of epithelial ovarian
cancer is unknown, and it is usually asymptomatic
until presenting as advanced staged disease. The
majority of ovarian cancers are believed to arise
sporadically, however three discrete hereditary
syndromes are currently recognized.

THOMAS J. RUTHERFORD

(SEE ALSO: Cancer; Carcinogenesis)
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OVERWINTERING
In epidemiology, the term “overwintering” de-
scribes the process whereby vector-borne patho-
gens survive in cold seasons while their hosts
hibernate or are otherwise dormant. This enables
many dangerous pathogens—such as viruses that
cause dengue and encephalitis, rickettsial species,
and malaria parasites—to become active and in-
vade new susceptible hosts when warmer weather

returns. The risk of epidemic spread of a vec-
tor-borne pathogen during the hot (or wet) sea-
son commonly depends more on the successful
overwintering of the pathogen during the cool,
dry season than on an introduction of fresh patho-
gens from elsewhere.

JOHN M. LAST

(SEE ALSO: Pathogenic Organisms; Vector-Borne
Diseases)
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PACIFIC ISLANDERS,
MICRONESIANS,
MELANESIANS

The populations of the Pacific are few in number,
and yet they are dispersed over an area covering
almost a quarter of the surface of the earth (see
Figure 1). The cultures of the Pacific divide into
three distinct groups. The Polynesians, including
the Hawaiians, Samoans, Tongans, Maori, and
Tahitians, make up the best known and largest
populations in the Pacific. The other two groups
are the peoples of Micronesia (little islands) and
Melanesia (dark skins).

The locations of the three cultural groups are
geographically distinct. With the exception of the
residents of the State of Hawaii, Micronesians are
in the north, Melanesians are in the south, and
Polynesians are in the middle. Studies of the cul-
tures of Micronesia and Melanesia have filled books.
However, information on the public health of
these peoples is much less common.

As with many indigenous cultures around the
world, the concept of the human organism in
these cultures is holistic—the person is seen as the
amalgam of body, mind, and spirit. As such, tradi-
tional systems of healing tended to follow this
concept. When the Spanish explorers of the early
sixteenth century arrived in these islands, they
found that spiritualists, masseuses, herbalists, and
vaporists provided the basis of the healing systems.

However, the details of the nature of the
health systems of both Micronesia and Melanesia

have remained locked in the colonial systems of
power that have dominated the region for the past
four hundred years. For many of these popula-
tions, the pathway of the Spanish, followed by the
Germans and then the Japanese, yielded to the
Americans, Australians, French, and English after
World War II. The systems of care clearly reflect
this history, and the problems associated with
these care systems continue to plague these young
nations struggling for independence and sustain-
able economies.

THE AREA, THE PEOPLE, AND
THEIR HEALTH

The populations of the Pacific nations, Hawaii
and Papua New Guinea included, represent a
small fraction of the world’s people. In the area
known as Micronesia, the largest centers of popu-
lation are Guam (154,623), Kiribati (91,985), the
Commonwealth of the Northern Mariana Islands
(71,912), and the Federated States of Micronesia
(133,134). Somewhat smaller are the Republic of
the Marshall Islands (68,126), the Republic of
Palau (18,766), and Nauru (11,845). Melanesia has
somewhat larger nations, including Papua New
Guinea (4,926,984), Fiji (832,494), the Solomon
Islands (466,194), New Caledonia (201,816), and
Vanuatu (189,618).

In general, within the region, birth and death
data are somewhat unreliable. However, from the
data available, the population is growing more
rapidly than most other places in the world. From
the high of the Republic of Marshall Islands (RMI)
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Table 1

Birth and Death Data 1996-1998*

Total Infant
Country Births* Fertility** Mortality*** Deaths*

Guam 2.6 3.6 8.9 4.2
Kiribati 3.2 4.4 55.3 9.0
Marshall Islands 4.5 6.6 40.9 6.4
Micronesia 2.7 3.8 33.5 5.9
Nauru 2.8 3.7 10.9 2.4
CNMI 2.9 1.7 5.8 2.0
Palau 1.9 2.5 17.1 7.4
Papua New Guinea 3.3 4.4 59.8 8.0
Fiji 2.4 2.9 14.5 5.8
Solomon Islands 3.5 4.8 25.3 4.4
New Caledonia 2.8 2.5 8.6 5.6
Vanuatu 2.6 3.3 62.5 8.5

* per 1000 population
** the sum of the age-specific fertility rates over the whole range

of reproductive ages (15-49) for a particular period (1 year) In
essence, this represents the number of children per woman of 
child bearing age

*** deaths of infants (< 1 year) per 1000 live births

SOURCE: World Health Organization, Western Pacific Regional
Office (2000).

total fertility rate (TFR) of 6.6 children per woman
to the low of the Commonwealth of the Northern
Mariana Islands’ (CNMI), rate of 1.7 children per
woman, the consistency of the growth of the re-
gion is clear. Most areas have a TFR above 3.2. The
infant mortality rate (IMR) also has wild variation
across the region, with Vanuatu at 62.5 and the
CNMI at 5.8 deaths per 1,000 live births (see
Table 1).

For the most part, the economies of this re-
gion are dependent on fishing, external govern-
ment grants-in-aid, and a small tourism industry.
Exceptions to this occur in Guam, which has a
strong U.S. military presence, and the Common-
wealth of the Northern Mariana Islands, which has
a number of off-shore textile manufacturers.

The region faces an almost impossible task as
it attempts to deal with the major infectious dis-
eases of cholera, dengue, and tuberculosis at the
same time that it faces an ever-increasing burden
from chronic diseases, particularly diabetes and
various cancers. The systems of care in place are ill-
equipped to manage either of these disease pat-
terns. As new diseases emerge in the area, includ-
ing HIV/AIDS (human immunodeficiency virus/
acquired immunodeficiency disease) in Papau New

Guinea and crystal methamphetamine addiction
in the Mariana Islands, the systems of care have
neither the skilled providers nor the facilities and
materials needed to cope with these problems.

THE PUBLIC HEALTH SYSTEMS

Throughout the colonial eras of the Spanish, the
Germans, and the Japanese, the systems of public
health in both Micronesia and the Melanesia were
designed to assure a healthy workforce. Early rec-
ords describe the “primitive” ways in which the
people practiced even the most basic hygiene with
water supplies contaminated by feces from ani-
mals as well as humans. Minimal available food
made malnutrition a given among the population,
and traditional healers practicing their trade as
bone setters, herbalists, masseuses, and spiritualists,
as in most indigenous populations. The establish-
ment of the early German trading posts meant the
need for local labor capable of loading and un-
loading ships. Thus, plantation-type medical care
was made available, often from ship doctors and
others with minimal training. With the movement
of the Japanese into the area following World War
I, the colonization of the region became more
ordered, with settlers coming from Japan and local
people receiving some basic education to improve
the productivity of the copra (a coconut by-product)
and other crops. The Japanese had physicians in
all colonial outposts to address the immediate
needs of the workers. Water and sewerage systems
were established in the larger villages, and, in
general, the public health of the population, while
not excellent, was at least able to reduce the death
rates from the many diseases brought to the is-
lands over the preceding thirty years.

With World War II and the military mobiliza-
tion of the Japanese colonists, the plantations
became less important and the need to maintain a
viable workforce was reduced. The public health
system remained, as did the dispensaries and hos-
pitals; however, as the war in the Pacific expanded,
the infrastructure was destroyed.

At the end of World War II, there was no
health or public health system throughout the
Japanese-occupied areas. The American, Austra-
lian, and New Zealand troops dispatched to secure
the various outposts brought their own medicines
and providers with them and, as part of their
efforts to win over the people, provided medicines
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Figure 1
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The populations of the Pacific are spread over an area that covers nearly a quarter of Earth’s surface. (Maryland
Cartographics)

and care to those in need. In the U.S. Pacific, an
assessment of the needs of the islanders in their
protection (by international mandate) was made
by the USS Whidbey in the early 1950s. The find-
ings were shocking, in that the people suffered
from many diseases that were thought to no longer
be a problem to the world. Recommendations to
the U.S. government at the end of the military era
established the Trust Territory of the Pacific Is-
lands (TTPI), with headquarters in Saipan and
responsibility for all aspects of life in the “Ameri-
can Pacific” which, with the exception of Kiribati
and Nauru, encompassed all of Micronesia.

Farther south, the abundance of the U.S. treas-
ury was not available. The Australian and New
Zealand governments assisted the Melanesians (in-
cluding the people from Kiribati and Nauru) in

their sphere of influence and brought public health
and medical care to the southern Pacific, with the
exception of New Caledonia, which remained a
protectorate of France.

The modern public health and medical care
systems of these two distinct regions of the Pacific
have their basis in the postwar era. In the north,
the U.S. government, through the TTPI, estab-
lished a system of hospitals as the central points of
care in all of the ten jurisdictions for which the
TTPI had responsibility. In 1985 (1999 for Palau)
the three areas now known as the Republic of the
Marshall Islands, the Federated States of Micronesia,
and Palau established a formal relationship with
the U.S. government known as the Compact of
Free Association. Under that compact the newly
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Table 2

Leading Causes of Death, 1996-1998*

Country Cause 1 Cause 2 Cause 3 Cause 4 Cause 5

Guam Heart Disease Malig Neoplasm Diabetes Cardiovascular Accidents
93.4 68.9 26.4 25.7 21.9

Kiribati Cardiovascular Liver Disease Gen. Debility Gastrointestinal Non Communicable
55.5 54.3 46.7 28.4 27.6

RMI Malnutrition Accidents Sepsis Pneumonia Cancers
31.9 31.9 27.2 19.2 19.2

FSM Circulatory Sys. Endocrine/Met. Injuries/Poison Respiratory Sys. Cancers
88.0 63.0 48.0 41.0 33.1

Nauru Cardiovascular Respiratory Sys. Malig Neoplasm Stillbirths End-Stage Renal
236.9 198.1 169.8 122.6 103.8

CNMI Cardiovascular Diabetes Cardiac Arrest Myocardial Inf. Motor Vehicle
17.0 15.0 14.0 14.0 12.0

Palau Cardiovascular Unknown Circulatory Sys. Other Injuries Cancer
99.4 99.4 88.3 77.3 71.8

PNG Pneumonia Malaria Perinatal Cond. Tuberculosis Heart/Pulmonary
20.0 15.0 15.0 10.0 9.0

Fiji Circulatory Sys. Infect/Parasitic Respiratory Sys. Neoplasms Genitourinary Sys.
55.2 13.7 12.5 11.19 9.98

Solomon Is. Respiratory Sys. Diarrhoeal Diseases Malaria — —
16.25

New Caledonia Circulatory Sys. Tumours Injuries/Poisoning Respiratory Sys. Ill-defined
124.9 119.9 77.6 48.8 48

Vanuatu Circulatory Sys. Neonatal Neoplasms Respiratory Sys. Liver Disease
20.7 18.9 17.7 14.6 5.5

* data are expressed as rate per 100,000 population

SOURCE: WHO data.

created nations were to be systematically trans-
formed from dependencies to independent na-
tions over a fifteen-year period. The responsibility
for health services transferred to the island gov-
ernments, and with it the determination of health
priorities and expenditures. The period since 1985
has been spent revitalizing the public health and
general health care systems. Newly trained indige-
nous health providers have staffed the health de-
partments of these three nations, and reorganiza-
tion of the strategies for health has come through
much consultation with the World Health Organi-
zation (WHO) and the Asian Development Bank
(ADB). These systems are attempting to establish
primary health care centers throughout each na-
tion, with the intent to reduce the dependence on
expensive hospital-based care. However, budgets
are small, needs are great, and the systems are weak.

In the southern Pacific, the transition from
the post-war military care system to one operated
by the national governments accompanied the
independence of the various nations. The systems

of care that the national governments inherited
were already targeted on primary health care, and
they already had a considerable investment in the
use of dispensaries as a major source of care.
However, the budgets have been very small in
these nations as well, and the retention of trained
local practitioners has been a major problem.
Facilities have been built through bilateral arrange-
ments sponsored by several foreign governments,
and the basic public health infrastructure has be-
gun to take shape through various ADB loans and
other arrangements. The WHO has been very
active in the southern Pacific, as has been the
South Pacific Commission (now Secretariat for
Pacific Communities) which has been instrumen-
tal in developing the health education focus of the
region as well as the improvement of health data
and general health department capacity.

In a short fifty years, the people of Micronesia
and Melanesia re-created their public health sys-
tems. The water supplies are nearly all safe and
sewerage is mostly disposed of in an appropriate
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manner. The food supply is inspected and safer, as
is the supply of medicines used by the dispensaries
and the hospitals. The prevalence of parasitic dis-
ease among children is remarkably reduced, as is
the number of deaths from malnutrition and other
nutritional deficiencies (see Table 2). However,
the epidemiological transition is not over for the
people of the Pacific. The future is dotted with
many diseases of modernization—diabetes, sub-
stance abuse, severe mental illness, cancers, heart
disease, and environmental diseases. The systems
of care are not yet mature, and the need for
continued support from major developed nations
is obvious to any who have traveled the area.

D. WILLIAM WOOD

(SEE ALSO: Acculturation; Cultural Anthropology;
Cultural Norms; Ethnicity and Health; Geography of
Disease; Indigenous Populations)
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PAN AMERICAN HEALTH
ORGANIZATION

The origin of the Pan American Health Organiza-
tion (PAHO) dates back to 1902 when the First
International Sanitary Convention of the Ameri-
can Republics, meeting in Washington, DC, estab-
lished the International Sanitary Bureau. The bu-
reau was to provide a mechanism for sharing

information about the occurrence of diseases and
agreeing on control measures that could be ap-
plied. The fundamental purposes of PAHO, stated
in its constitution, are to promote and coordinate
efforts of the countries of the western hemisphere
to combat diseases, lengthen life, and promote the
physical and mental health of the people.

In 1924, delegates to the Seventh Pan Ameri-
can Sanitary Conference agreed on the first inter-
national sanitary treaty for the American States,
called the Pan American Sanitary Code. The code,
which is still in effect today, establishes the func-
tions and duties of the Pan American Sanitary
Bureau, which is the secretariat of the organiza-
tion. One of the objectives of the code, as the first
article says, is stimulation of the mutual inter-
change of information that may be of value in
improving the public health and combating the
diseases of humankind. In 1949, PAHO became,
by formal agreement with the World Health Organi-
zation, its Regional Office for the Americas. A
year later, a formal agreement was signed with
the Organization of American States recognizing
PAHO as the specialized health organization for
the Inter-American System, formalizing the status
that the organization had held for nearly fifty years.

All states and territories in the Americas are
members of PAHO and pay a quota contribution
to the organization according to a budget ap-
proved by the member states. PAHO has an office
in every country, with the exception of the smaller
island states of the eastern Caribbean, which are
served by the Caribbean Program Coordination
Office located in Barbados. PAHO’s technical in-
terests in Canada are represented by the Canadian
Society for International Health. PAHO’s pro-
grams are carried out through technical coopera-
tion, which helps build the capacity of member
states to address health issues that they identify as
priorities. Though PAHO is not primarily a fund-
ing agency, it does mobilize external funds that
supplement the regular budget to support specific
projects throughout the region.

The organization operates under two basic
principles: Pan-Americanism and equity. Pan-
Americanism facilitates the cooperation of coun-
tries to share information and experiences and to
address common goals, as envisioned in the Pan
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American Sanitary Code and PAHO’s constitu-
tion. For example, the member states worked to-
gether to eradicate smallpox in 1971 and polio-
myelitis in 1991, and measles was targeted for
eradication from the region by the end of the
year 2000.

The second principle, equity, is driven by the
fact that the enormous economic disparities in the
Americas adversely affect the health of many of its
people. The level of health status extends from
that found in Canada, which has many of the best
health indicators, to that found in Haiti, the least
developed country in the region. Even within coun-
tries one finds enormous differences. For exam-
ple, in southern parts of Brazil, health indicators
may be as good as those in industrialized nations,
while people living in northeastern Brazil may
suffer diseases at the same rate as communities in
the poorest parts of Africa. Large disparities are
present in all countries of the region. They result
in part from the lack of access to health services of
appropriate quality, including services for health
promotion and disease prevention. Disparities are
not simply unjust in themselves, they impede de-
velopment, including economic development.
Because it is critical that countries address inequi-
ties in health and health services if they are to
improve the health status of their people and their
prospects for development, PAHO puts consider-
able emphasis on understanding, documenting,
and overcoming inequities.

PAHO’s work on inequities focuses on five
areas: health in human development, health pro-
motion and protection, health systems and ser-
vices development, disease prevention and con-
trol, and health and environment. Each of these
areas, which is addressed by a division, consists of
several specific programs. All country offices and
regional programs plan and evaluate their activi-
ties annually, so as to ensure the optimal use of
limited resources and maximum benefit to health
in the Americas.

GEORGE A. O. ALLEYNE

A. DAVID BRANDLING-BENNETT

(SEE ALSO: International Development of Public
Health; International Health; United States Agency
for International Development [USAID]; World
Health Organization)
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PAP SMEAR

The Papanicolaou (Pap) smear has been the most
effective screening method developed in the pre-
vention of cancer since the 1941 publication of The
Diagnostic Value of Vaginal Smears in Carcinoma of
the Uterus by George Papanicolaou and Herbert
Traut. The Pap smear is a screening test in which a
film of exfoliating cells from the lower genital tract
is placed onto a slide for staining and microscopic
evaluation by a qualified cytotechnologist. The
advantage of the Pap smear is in the early detec-
tion and ultimate treatment of premalignant
changes of the cervix. As a direct benefit of this
technology, the incidence of invasive cervical can-
cer in the United States has been reduced 50
percent and the mortality has been decreased by
more than 70 percent.

In 1999, unfortunately, 12,800 new cervical
cancer cases were diagnosed in the United States
resulting in 4,800 deaths. Between 50 and 60
percent of U.S. women with cervical cancer have
either never had a Pap smear or have received Pap
smears at irregular intervals, while almost 6,000 of
the women who develop cervical cancer annually
have had recent Pap smear screening. In those
countries without the use of routine Pap smear
screening, cervical cancer remains the primary
malignancy in women that results in mortality.
Since the widespread acceptance of the Pap smear,
a dramatic decline in the incidence and mortality
of cervical cancer has occurred. Since 1986, how-
ever, the incidence has slightly risen. This under-
scores the success of the Pap smear, as well as its
inability to detect 100 percent of the cases.

In 1984, the American College of Obstetrics
and Gynecology recommended annual screening
for most women. Initial screening should begin
at age eighteen, or when the individual becomes
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sexually active. High-risk women—those with a
history of early sexual activity and multiple
partners—should be screened yearly. Those with
only one partner and who have two successive
negative annual Pap smears might be considered
low-risk and be screened every one to three years.

The inability to detect the presence of a case of
disease in the screened population results in a
false-negative cytologic finding. In January 1999,
the Agency for Health Care Policy and Research
(AHCPR) released the Evaluation of Cervical Cytol-
ogy. The AHCPR estimated the true sensitivity of
the Pap smear to be only 51 percent, which means
that the test correctly identifies only half the actual
cases. More alarming, from 70 to 90 percent of
those Pap smear cases with false-negative cytologic
findings have no cytologic abnormality even when
reviewed. Therefore, the major factor in improv-
ing the reliability of the Pap smear may be ade-
quate specimen collection, preparation, and fixa-
tion. Prior to 1988, the quality of a Pap smear was
not reported. Currently, if a smear is interpretable
but the quality is poor due to poor handling of the
specimen, blood, infection, cellular debris, or in-
adequate sampling, the sample is termed “satisfac-
tory but limited by.” If the smear is uninterpretable,
the sample is labeled “unsatisfactory.”

Newer technologies to improve the detection
of cervical disease in a premalignant state are
being developed. These technologies include an
automated computerized analyzer to evaluate Pap
smears; liquid-based, thin-layer cytology; and tests
to identify the presence of the human
papillomavirus (HPV), which has been demon-
strated to be a major cause of cervical abnormalities.

The automated computerized analyzer scans
Pap smear slides. Cells on the slides are digitized
and processed through an image interpretation
algorithm that has been developed to distinguish
between normal and abnormal cells. This method-
ology reduces the human error that occurs in the
current manual cytologic interpretation. In the
liquid-based, thin-layer cytologic system, cells are
collected from the cervix and transferred to a
liquid fixative rather than to a glass slide. Once the
sample arrives at the laboratory, the cervical cells
are uniformly transferred to a filter. This technol-
ogy eliminates air-drying artifacts and other fac-
tors that interfere with interpretation, thereby
improving the detectability of abnormalities.

Although newer technologies are aimed at
reducing the false-negative rate of the Pap smear,
the cytotechnologist will always find cells with
no distinguishing characteristics. These cells are
termed “undetermined.” The management of these
“atypical cells of undetermined significance”
(ASCUS) is a major clinical dilemma. HPV testing
has been proposed as a method to resolve this
problem. HPV-positive women are at risk for cervi-
cal cancer and therefore require further clinical
evaluation. HPV-negative women can be followed
with a repeat Pap smear in the future. The liquid-
based, thin-layer method readily allows for HPV
testing, another major advantage over the stan-
dard Pap smear.

THOMAS J. RUTHERFORD

(SEE ALSO: Cancer; Cervical Cancer; Human
Papillomavirus Infection; Laboratory Services;
Screening; Secondary Prevention)
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PARTICIPATION IN
COMMUNITY HEALTH
PLANNING
The health of a community depends on many
factors, including the health protection and pro-
motion activities of local government agencies
(e.g., public health, transportation, public works,
parks and recreation), not-for-profit agencies (e.g.,
Red Cross, American Cancer Society, YMCA/
YWCA) and private sector organizations (e.g., plas-
tic recycling firms). Because the determinants of
health lie, to a great extent, outside the health
sector (including socioeconomic, cultural, and work-
ing conditions), involving citizens in making deci-
sions on issues that affect their health has long
been supported by public health. Theory and prac-
tice in community health suggests that planning is
best done by those individuals who will be the
recipients of, or will be affected by, the result-
ing programs, policies, or services. Efforts to get
people to change their lifestyle behaviors, their
worksites (e.g., to implement a no smoking pol-
icy), or their schools (e.g., to adopt a healthier
lunch menu), will be most successful if those asked
to make such changes are included in the planning
process. In addition to engendering positive pro-
gram outcomes, participation is also thought to:

• Empower individual participants by in-
creasing their knowledge and skill levels,
their feelings of control and competence
to make a difference, and their sense of
self-worth and dignity.

• Nurture local planning skills and abilities.

• Build community capacity to tackle future
health issues.

• Foster the overall health of the community
by strengthening citizens’ trust in each
other and their connectedness to the
community.

Opportunities for citizens to participate in
health planning has often been hindered or blocked,
however, by resistance from the state and from the
professions, precluding citizens from making deci-
sions and shaping policy about their own lives.
Participation can be, and often is, tokenistic or
consultative rather than meaningful. While it re-
mains an attractive concept, it is one that has been
realized only in a limited sense.

Community participation is often narrowly
defined as simply asking community members
about their health needs. Opinions are often con-
fined to prepackaged formulas, and delegating the
actual planning, implementation, and evaluation
of programs is left to professional practitioners.
While needs assessments and pretesting programs
are crucial components of planning, participation
needs to go beyond responding to surveys or
opinion polls, with people actively involved in
defining the issues and in all subsequent phases of
the process.

It is often difficult to attract participants that
reflect the diversity of a community. The participa-
tion process itself can discriminate against those in
the community who are not well-educated, well-
spoken, or well-off. Committee meetings and pub-
lic forums can be inconvenient, inaccessible, and
intimidating to all but the few who possess the
requisite professional experience and educational
and discretionary resources to attend. In addition
to meetings being convenient and welcoming, citi-
zens must be able to see some reflection of them-
selves in the participatory endeavor in order to
trust the process and become involved. In the
absence of broad-based participation, particularly
when economy of time and problems of scale
restrict participation by all, experiential participa-
tion may be a step toward achieving better repre-
sentation of diverse perspectives.

Experiential participation abandons the “meet-
ing mindset.” Participation takes place in schools,
worksites, churches, street corners, and coffee
houses, and engages citizens in a planning process
that reflects their life experiences. It also demands
acknowledging and respecting the diverse and
nontraditional contributions and strengths of dif-
ferent groups of citizens. Meaningful participation
may constitute sharing experiences as recipients
of services, providing input about the delivery and
quality of health programs, as well as chairing
meetings, interpreting statistics, and penning com-
munity health plans. A final challenge lies in main-
taining the momentum of, and interest in, partici-
patory initiatives when much of the work relies on
lay volunteers with busy lives.

Examples of successful initiatives in commu-
nity health planning where citizens have shared in
the responsibility and decision making include the
Healthy Cities/Healthy Communities projects in
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Europe and North America, the Planned Approach
to Community Health (PATCH) programs in the
United States and Canada, and the Canadian Ac-
tive Living Movement. Common to these experi-
ences were generous timelines for accomplishing
tasks; involving citizens early on in the planning
process and allowing participants, rather than pro-
fessionals, to define the health issues and propose
solutions; participatory techniques that accommo-
dated for and respected participants’ diverse skills
and contributions; and local intersectoral (e.g.,
education, transportation, environment, recrea-
tion) representation and collaboration on the issue.

JOAN WHARF HIGGINS

(SEE ALSO: Citizens Advisory Boards; Community
Health; Community Organization; Decentralization
and Community Health; Health Promotion and
Education; Healthy Communities; Nongovernmental
Organizations, United States; Planned Approach to
Community Health [PATCH]; Politics of Public
Health; Social Assessment in Health Promotion
Planning)
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PARTICULATES

See Airborne Particles; Inhalable Particles
(Sulfates); and Total Suspended Particles (TSP)

PASTEUR, LOUIS

Louis Pasteur (1822–1895), a French chemist and
bacteriologist, was a pioneer in the fields of bacte-
riology and preventive medicine. He had already
established an international reputation as a chem-
ist and won the Rumford Medal of the British
Royal Society for his work on the structure of
crystals when he made his first foray into bacteriol-
ogy in 1854. Having recently been appointed a
professor of chemistry in Lille, Pasteur was invited
to solve a problem in the fermentation of beer that
affected its taste and rendered it undrinkable. He
showed that this was caused by bacteria that could
be killed by heat. In this way he invented the
process for heat treatment to kill harmful bacte-
ria, first applied to the making of beer, then to
milk. This process has been known ever since as
pasteurization.

He next turned his attention to two diseases
of silkworms, showing these to be due to
microparasites and demonstrating how these dis-
eases could be prevented. Soon after this he suf-
fered a stroke from which he was not expected to
recover. Defying this prognosis, he went on to
study and solve other bacteriological problems in
both industry and animal husbandry. He showed
that chicken cholera could be prevented by inocu-
lating chickens with an attenuated vaccine and in
1881 he demonstrated that a similar attenuated
vaccine could be used to control anthrax, which
was then a serious threat to livestock, and occa-
sionally to humans.

In 1880, Pasteur had begun experiments on
rabies, seeking a vaccine to control this disease,
which without treatment has a 100 percent death
rate. Following the success of the anthrax vaccine
he believed that an attenuated rabies vaccine could
be made. The only way to test this vaccine would
be on a human who had been bitten by a rabid dog,
and this he did in July 1885. His patient was a boy,
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Joseph Meister. The vaccine worked, Joseph Meis-
ter survived, and Pasteur became not just a na-
tional but an international celebrity.

Pasteur made many other important contribu-
tions to microbiology and continued to work until
near his death, despite the gloomy prognosis he
had been given after his stroke more than a quar-
ter of a century earlier. Pasteur’s antirabies regi-
men consisted of multiple injections of rabies
vaccine into the skin of the abdomen. This se-
quence of multiple (and painful) injections was
used for many years without modification to pre-
vent the onset of rabies in anyone who had been
bitten by a rabid animal. No one was brave enough
to try an experiment to determine whether a less
protracted and painful regimen would be as effec-
tive. Only in the 1980s did the development of
genetically engineered vaccines lead to a simpler
way to prevent rabies. Pasteur’s name lives on in
the microbiological research institute in Paris that
bears his name, the Institut Pasteur, and its branches
in former French colonies in Africa and Asia.

JOHN M. LAST

(SEE ALSO: Immunizations; Rabies)
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PATERNALISM
Consideration of paternalism involves the interac-
tions of two principles of medical ethics—benefi-
cence and respect for autonomy. Historically, be-
neficence has long retained primacy in medical
ethics, and physicians have been able to rely al-
most exclusively on their own judgement about
their patients’ needs for treatment, information,
and consultation. However, medicine has increas-
ingly been confronted—especially since around
1970—with a different kind of need, namely the
patient’s asserted need to make an independent
judgment.

The central problem in these discussions is
whether the principle of respect for autonomy,
which gives primary decision-making authority to
patients, should have priority in medical practice
over the principle of beneficence, which gives

authority to providers to implement sound princi-
ples of health care. Resolving this issue requires
coming to terms with the problem of paternalism.
Medical paternalism poses significant moral ques-
tions because it holds that beneficence can legiti-
mately take precedence over respect for auton-
omy. From this perspective, a professional is like a
parent dealing with dependent, and often igno-
rant and fearful, patients.

For example, suppose an incurable cancer is
found in a sixty-nine-year-old man. Based on a long
relationship, the man’s physician knows that the
patient has a history of psychiatric illness and is
emotionally fragile. When the patient blurts out,
“Am I OK? I don’t have cancer, do I?” the physi-
cian answers, “You’re as good as you were ten
years ago,” knowing that the response is a pater-
nalistic lie, but also believing it justified in protect-
ing the health and well-being of the patient.

Some leading ethicists maintain that paternal-
istic interventions are seldom justified, because
the right of the patient to act autonomously almost
always outweighs obligations of beneficence to-
ward the autonomous patient. In the practical
world, it is important to seek a balance between
the demands of both beneficence and respect for
autonomy. It is useful to note that this balance may
be seen differently in other cultures, where there
may be a stronger tilt toward beneficence.

JOHN H. BRYANT

(SEE ALSO: Autonomy; Beneficence; Equity and
Resource Allocation; Ethics of Public Health)
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PATERNITY

Paternity, the state of being a father, can be legally
established in several ways. When the parents of a
child are married, paternity is commonly pre-
sumed. However, to determine whether a man is
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the father of a child born out of wedlock, a lawsuit
known as a “paternity action” must be brought. In
such a suit, paternity may be established if the
alleged father admits paternity. If a man fails to
participate in the process, then paternity may be
fixed by default, or a judge may order that he
provide a blood sample to compare blood types
and, if necessary, DNA types with that of the
mother and child.

Blood-group studies, which commonly em-
ploy the ABO system, cannot establish paternity
but can conclusively exclude an alleged father
from being a candidate. This is the case because a
child must inherit his or her blood type (A, B, or
O) from the mother or father; thus, if the child’s
blood type differs from both the mother’s and the
alleged father’s types, the man could not possibly
be a parent of the child. To conclusively establish
paternity, DNA typing is required. Adequate sam-
ples for DNA typing can be collected from blood,
semen, or body tissue such as the inside of the
cheek. DNA typing compares strands of genetic
material between the child and alleged father.
While most courts in the United States require
accuracy of 99 percent to establish paternity, com-
paring strands from various locations of the ge-
netic material allows accuracy ratings of 99.9 per-
cent. DNA typing allows an alleged father to be
excluded with 100 percent certainty.

Upon the conclusion of a paternity action, the
judge’s order establishes paternity. Once paternity
is determined, the court can consider the issues of
custody, visitation, and child support. Paternity
actions are also brought in cases involving family
inheritances, insurance benefits, social security
claims, immigration requests, and to establish the
peace of mind associated with being able to deter-
mine whether the child may be at risk for any
hereditary disease.

JOHN R. YORK

JEFFREY A. LINSKER

(SEE ALSO: Child Welfare; Public Health and the
Law)

PATHOGENIC ORGANISMS
Pathogenic organisms are life forms that cause
human disease. They range in size and complexity,

and include molecules like proteinaceous particles
(prions); viruses that are visible under an electron
microscope; bacteria, fungi, and protozoan para-
sites that are sometimes visible to the naked eye;
and multicellular parasites like tapeworms that
may be many meters long. Many live in natural
ecosystems, while others are commensal or para-
sitic on animals and/or humans. Only a few can-
not survive independently of human hosts.

Pathogenic organisms can harm human health
in several ways, including consuming nutriment
intended for their host (tapeworms); producing
poisonous metabolic products (staphylococcus,
diphtheria, botulism toxin, and many others); de-
stroying vital organs and tissues (prions, polio,
rabies viruses); or interfering with body chem-
istry (toxic fungus). A few cause cancer (e.g.
campylobacter). Their capacity to harm varies
widely: The rabies virus virtually always kills its
human victims, but seems to live harmlessly in
many species of bats. Some obscure microorgan-
isms that do no harm to healthy people can cause
debilitating and ultimately fatal infections in per-
sons whose immune defenses have been disrupted
by the AIDS (acquired immunodeficiency syn-
drome) virus.

Rapid advances in microbiology, immunol-
ogy, pharmacology, and other relevant sciences
throughout the twentieth century have led to in-
creasingly effective control measures against many
pathogens. However, in biomass alone, microor-
ganisms outweigh higher life forms, including hu-
mans, by several orders of magnitude, and they
may number many billions of species. Eradication,
or even elimination, of most pathogens from hu-
man ecosystems is thus not feasible. Humans must
therefore learn to live in harmony with them as
best they can. The best strategies generally are
enhanced immunity and, where possible, avoid-
ance of exposure to them and their harmful effects.

JOHN M. LAST

(SEE ALSO: Communicable Disease Control)

PATIENT EDUCATIONAL
MEDIA
Patient educational media include a wide range
of programs and materials delivered by health
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care organizations and designed to help patients
achieve or maintain an enhanced state of health
and recovery. Examples include printed materials
(e.g., brochures, booklets, pamphlets), videotapes,
audiotapes, and most recently, electronic programs
and resources such as web sites, kiosks, or other
interactive multimedia programs. While health
education and the use of educational media occurs
in many settings, there are at least two characteris-
tics unique to health care settings that make it
especially appropriate for such activities. First,
improved health is the primary objective of activi-
ties that occur in this setting. Unlike worksites,
communities, or schools, people go to a doctor’s
office expecting to deal with issues related to their
own health. Second, health care providers are
generally considered to be credible sources of
health information. This combination of factors—
people who are more than usually receptive and
attentive to health information (e.g., patients) in-
teracting with professionals who are trusted and
respected (e.g., health care providers)—creates
an environment conducive to effective patient
education.

Patient educational media are typically de-
signed to meet one of two types of objectives: (1) to
inform and educate; and (2) to assist and support.
Addressing the first of these objectives involves
translating scientific and medical knowledge into
lay terms that patients can understand. Address-
ing the second objective involves helping patients
solve problems, cope with difficulties, or modify
health-related risks and behaviors. Both types of
objectives can be relevant to a broad spectrum of
patient education needs, including raising aware-
ness, changing attitudes and beliefs, motivating
and supporting behavior change efforts, promot-
ing screening, enhancing adherence to a disease
prevention or treatment regimen, and guiding
rehabilitation efforts.

Historically, patient educational media has
consisted almost exclusively of printed pamphlets
and brochures. These materials tend to use a
general, rational, informational, and didactic
(GRID) style of presenting health information.
The GRID approach typically involves writing in
the second or third person, from the perspective
of one who is not personally involved in the topic
of interest. It explains health-related processes and
phenomena in terms that are often simplified in

language, emotionally neutral, broad in scope, but
short on detail. This approach seems especially
well suited to meet “inform and educate” objec-
tives like explaining risk factors, causality, bio-
logical processes, disease etiology, and surgical
or other treatment procedures. Printed, mass-
produced pamphlets also have the advantage of
being relatively inexpensive to produce. But they
have important limitations, too. Such “one-size-
fits-all” materials are created for general popula-
tions, and therefore don’t really consider specific
characteristics of the different patients who might
use them.

In order for patient educational media to
stimulate changes in knowledge, attitude, or be-
havior, certain intermediary steps must occur. These
include patients’ paying attention to the materi-
als and understanding their content. Some pa-
tient educational media are more likely to have
these effects than others. For example, Petty and
Cacioppo’s elaboration likelihood model suggests
people will process information more thought-
fully and carefully if they perceive it to be person-
ally relevant. Information processed in this way
(e.g., “elaborated” upon) tends to be retained for a
longer period of time and is more likely to lead to
permanent change. Thus, it can be expected that
those educational programs and materials that
address patients’ needs most specifically will be
more successful in reaching their objectives.

Targeted patient education materials are those
intended to reach a specific subgroup of the gen-
eral population, usually based on some set of
characteristics shared by its members. For exam-
ple, there are cessation programs and materials
designed especially for pregnant women who
smoke. Because these materials take into account
the unique needs of a specific group of patients,
they represent an incremental improvement over
generic materials. An even more advanced ap-
proach to patient educational media is customiza-
tion at the level of the individual patient. The first
widespread attempt to do this began in the 1970s
with the advent of computerized health-risk ap-
praisals (HRAs). For decades since then, the HRA
has been one of the most widely used health-
education tools for promoting individual behav-
ioral change in health care settings. To participate
in an HRA program, individuals typically com-
plete an assessment to provide information about
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their health-related behaviors (e.g., smoking, seat
belt use), health-status indicators (e.g., blood pres-
sure, cholesterol level), and other personal charac-
teristics related to mortality risk (e.g., age, gender,
weight, present disease status). This information is
fed into a computer-based risk estimation algo-
rithm that weights each of these factors according
to its relative contribution to different disease
states, establishes a health profile for each partici-
pant, and then looks at population mortality rates
experienced by others of the same age and sex
with a similar profile. HRA feedback originally
appealed to patients because its quantification of
personal risk status was novel and interesting. It
has also appealed to health care providers, who
can use its data in aggregate to help identify the
patient education and health promotion needs of
patients.

During the 1990s, patient educational materi-
als began to adopt the same approach to behav-
ioral change that HRAs use to communicate risk
information. These “tailored” patient-education
materials include any combination of information
and behavior-change strategies intended to reach
one specific person, based on characteristics that
are unique to that person, that relate to the out-
come of interest and that are derived from an
individual assessment. The process of tailoring
patient-education materials is much like the proc-
ess an actual tailor uses to make custom clothing. A
tailor takes a customer’s measurements, asks about
preferences for fabric, color, and style, and uses
this information to create clothing to fit that cus-
tomer. Likewise, a tailored health-communication
program measures a participant’s needs, interests,
and concerns; and uses that information to cre-
ate health messages and materials to fit that per-
son. Studies conducted among patients in health
care settings have shown that tailored messages
are more effective than non-tailored messages in
promoting changes in a range of health-related
behaviors.

Another new approach to patient education
involves multimedia strategies that may be interac-
tive and delivered through video or electronic
channels. While traditional mass media campaigns
have limited effectiveness in changing behavior,
the Internet and other computer-based communi-
cations have the potential to reach a very large

audience with what is more like an interpersonal
communication. The rapid development of tech-
nologies and the expansion of the Internet pro-
vide widely available opportunities to obtain inter-
active information, education, and support, tailored
to individual needs and preferences.

A media-based health-education program could
take the form of a web site, an interactive com-
puter kiosk in a doctor’s office, a videotape or
audiotape mailed to a patient’s home, telephone
counseling, a printed newsletter, a self-help book-
let, a brochure, or any number of other execu-
tions, either singly or in combination. Advanced
technologies, such as interactive multimedia and
World Wide Web programming, have several ob-
vious advantages over printed and other tradi-
tional kinds of health education materials. First,
they are less dependent on user literacy, and thus
may be useful in reaching some high-risk popula-
tions. Second, they not only allow for vicarious
learning through the modeling of healthy behav-
iors, but they can actually allow users to select a
particular “model” who they feel similar to or
believe to be credible. Third, because the technol-
ogy is interactive, it is more engaging than one-way
communication, and it can still produce a tangible
product for users to take with them, such as a
printed letter, behavior change plan, or even a
videotape.

Nonetheless, while a number of interactive
multimedia programs have been developed for
health promotion purposes, there remains a dearth
of rigorously designed studies assessing their ef-
fectiveness. From a more practical standpoint, it is
not at all clear that a majority of health-education
practitioners presently have the means to develop
such programs. Furthermore, although access to
electronic media, such as the World Wide Web, is
growing, it is hardly universal. Unlike some of
these more advanced technologies, print commu-
nication programs are widely used, have demon-
strated effectiveness, and are more feasible for
practitioners to produce and disseminate.

While patient educational media are available
for patients in most all physicians’ offices, they are
seldom used on a consistent basis and in a coordi-
nated fashion together with physician advice. Yet
in one study, patients who received a physician’s
advice to quit smoking, eat less fat, or get more
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exercise prior to receiving educational materials
on the same topic were more likely to remember
the materials, show them to others, and perceive
the materials as applying to them specifically. They
were also more likely to report trying to quit
smoking, quitting for at least 24 hours, and making
some changes in diet and physical activity. These
findings support an integrated model of patient
education in which physician advice is a catalyst
for patient change, and patient educational media
provide the depth of detail and substance neces-
sary for sustained change.

MATTHEW W. KREUTER

DAWN C. BUCHOLTZ

(SEE ALSO: Assessment of Health Status; Audiotapes
and Videotapes; Communications for Health; Health
Promotion and Education; Health Risk Appraisal;
Internet)
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PCBS

Polychlorinated biphenyls (PCBs) are a group of
synthetic chlorinated organic compounds that are
of public health concern because of their persist-
ence in the environment and their potential can-
cer-causing and endocrine-disruptive effects. There
are 209 individual PCB congeners of varying
toxicity, but a smaller number accounts for most
of the commercially distributed mixtures. PCBs
usually have been sold as clear oily mixtures whose
lubricating, insulating, and coolant properties have
led to their being widely distributed for many
industrial and commercial uses. They are rela-
tively inert, making them particularly valuable for
such uses as fireproofing, but their lack of reactivity
is also responsible for environmental persistence
and for bioaccumulation in the food chain.

Heavy exposure to PCBs due to contamina-
tion of cooking oil occurred in two episodes in
Japan and Taiwan in which skin manifestations,
including chloracne, were prominent effects. Also
observed were abnormal hepatic function, neuro-
physiological alterations, and developmental ef-
fects in offspring.
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Exposure to high levels of PCBs at the work-
place can cause skin and upper respiratory tract
irritation. Environmental exposure to PCBs pri-
marily occur through ingestion of contaminated
seafood, but exposure can also occur through
children ingesting contaminated soil and through
the skin in landfill sites. PCBs are stored in fat and
are present in breast milk. Inhalation of PCBs can
also occur, particularly when there are indoor
sources. PCBs can be carried long distances in air,
which accounts for their distribution and accumu-
lation in food chains in otherwise pristine arc-
tic areas.

The different PCB congeners have different
rates of persistence, bioaccumulation, and toxicity.
In general, as the extent of chlorination increases,
the rate of metabolism and detoxification decreases.
The position of the chlorine atoms on the phenyl
rings also affects metabolic rate and toxicity. Con-
tamination of commercial PCB mixtures, particu-
larly with chlorinated dibenzofurans, may also
contribute to toxicity.

Acute toxicity due to PCBs is not of con-
cern. However, PCBs are definitely carcinogenic
to laboratory animals and are considered to be
carcinogenic to humans. Concern about the po-
tential for endocrine-disruptive effects, including
developmental abnormalities, is similar to the con-
cern for other persistent chlorinated compounds.
Polybrominated biphenyls (PBBs) are in many
ways similar to PCBs although far lesser amounts
have been produced. An episode of PBB-
contaminated cattle feed in Michigan led to hu-
man consumption of contaminated meat and dairy
products, resulting in evidence of immunological
dysfunction.

PCBs have been among the persistent organic
pollutants (POPs) that have been considered to be
of particular concern in many national and inter-
national deliberations. The United States banned
the manufacture of PCBs in 1977, but PCB mix-
tures still remain in old electrical equipment and
other items manufactured before 1977. There is
also substantial PCB contamination of landfills
and rivers. The Hudson River has been heavily
contaminated by dumping from an electrical-device
manufacturing facility. There has been much con-
troversy concerning whether dredging the Hud-
son River to remove PCBs may do more harm than

good by causing pockets of PCBs to be stirred up
and to enter the ecosystem food chain.

The United States Food and Drug Administra-
tion has established allowable tolerances for PCBs
in a variety of foods, particularly dairy products
and seafoods. With the possible exception of the
arctic, in recent years there has been a decline in
PCB levels in human fat and in the general
environment.

BERNARD D. GOLDSTEIN

(SEE ALSO: Toxicology)
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PEER REVIEW

Peer review of health services consists of an evalua-
tion in which practicing physicians or other health
professionals assess the quality of health care deliv-
ered by another health professional. Typically, the
subject and the reviewer have comparable levels of
training, credentials, and experience. Care is evalu-
ated on a case-by-case basis, and quality determina-
tion usually involves a degree of professional judg-
ment. The process of peer review purports to
measure quality, though, historically, most system-
atic, large-scale peer review efforts have had poor
reliability. Modern methods of health care quality
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assessment employ objective performance indica-
tors and statistical inference to measure practi-
tioners’ performance in comparison with evidence-
based practice guidelines.

CHARLES P. SCHADE

(SEE ALSO: Continuous Quality Assessment; Continu-
ous Quality Improvement)
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PELVIC INFLAMMATORY
DISEASE (PID)
Pelvic inflammatory disease (PID) refers to infec-
tion of the fallopian tubes and other internal
reproductive organs in women. It is a common
and serious complication of some sexually trans-
mitted diseases (STDs). Douching and using an
intrauterine device (IUD) are also associated with
increased risk of PID. PID can damage the fallopian
tubes and tissues in and near the uterus and
ovaries. Untreated, PID can lead to infertility,
ectopic pregnancy, and chronic pelvic pain. Each
year, more than 1 million U.S. women experience
an episode of acute PID. More than 100,000 women
become infertile each year as a result of PID, and a
large proportion of ectopic pregnancies are due to
the consequences of PID. Most cases of PID are
associated with gonorrhea and chlamydia; 10 to 20
percent of women with these STDs will develop PID.

PID occurs when bacteria move upward from
a woman’s vagina or cervix into the internal repro-
ductive organs. Bacteria can silently invade the
fallopian tubes and cause scarring that blocks or
interrupts the normal movement of eggs into the
uterus. Because many women have only vague or
mild symptoms, PID frequently goes unrecognized.
Women who do have symptoms commonly have
pain in the lower or right upper abdomen, fever,
unusual vaginal discharge, painful intercourse, and
irregular menstrual bleeding. PID can be cured
with antibiotics. Women with pelvic pain and other
symptoms caused by PID should seek care immedi-
ately. The longer a woman delays treatment, the

more likely she is to suffer infertility or an ectopic
pregnancy in the future.

The main cause of PID is an untreated STD.
Women can protect themselves from PID by tak-
ing action to prevent STDs or by getting early
treatment if they do get an STD.

ALLISON L. GREENSPAN

JOEL R. GREENSPAN

(SEE ALSO: Sexually Transmitted Diseases)
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PENICILLIN
The first of the first-generation antibiotics,
Penicillium notatum is naturally produced by a
mold. It was discovered serendipitously by British
bacteriologist Alexander Fleming in 1928, and
later developed successfully as a powerful thera-
peutic weapon by Howard Florey and Ernst Chain.
These three men shared the 1945 Nobel Prize
in medicine for their work on penicillin. The
antibiotic was initially immensely successful in
curing previously fatal infections caused by com-
mon bacterial pathogens such as streptococcus,
staphylococcus and pneumococcus, and in treat-
ing common sexually transmitted diseases, nota-
bly syphilis and gonorrhea.

Unfortunately, most pathogens became re-
sistant as successive generations of microorgan-
isms included rising proportions that had evolved
an enzyme to inactivate penicillin. Also, as penicil-
lin is a complex protein, many who receive it
develop allergies that get worse with each subse-
quent course of treatment. Its efficacy is thereby
reduced.

JOHN M. LAST

(SEE ALSO: Antibiotics; Drug Resistance)
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PERFORMANCE STANDARDS
FOR PUBLIC HEALTH

Performance standards for public health are defi-
nite and clear measures established by the public
health community as a model for the measure-
ment of the quality of public health practice. The
performance standards for the National Public
Health Performance Standards Program were de-
veloped by local and state public health practition-
ers, local board of health members, academicians,
and federal public health officials to provide a
common framework for measuring performance
and defining the optimal level of public health
practice.

The tools for measurement use the “Essential
Public Health Services” as a framework. Each ser-
vice is defined by indicators of performance. For
each indicator, a paragraph describes the ideal
level of performance. This description is followed
by measures or questions to assess the system’s
capacity to meet this level of performance. The
tools help identify strengths and weaknesses in the
public health system and provide policymakers
with information to help develop public health
systems.

ANNETTE FEREBEE

(SEE ALSO: Essential Public Health Services; Official
U.S. Health Agencies; Performance Standards for
State and Local Health Departments)

PERFORMANCE STANDARDS
FOR STATE AND LOCAL
HEALTH DEPARTMENTS

Public health departments are organizations es-
tablished by state and local governments to pro-
tect and promote the health and safety of the
people living in or visiting the area served by a
state or local government. Public health depart-
ments protect and promote health and safety by
assuring delivery of the ten Essential Public Health
Services which are described as:

• Monitoring community health to under-
stand patterns of disease, injury, and
environmental threats to the public’s
health.

• Diagnosing and investigating occurrences
of disease, injury, and environmental
hazards in order to control and prevent
people from suffering ill health effects.

• Informing, educating, and empowering
people to understand health risks and use
of preventive measures to protect and
promote health and safety.

• Mobilizing people in communities to take
collective actions and form partnerships
to solve community health problems.

• Developing policies and plans that support
individual and community health im-
provement efforts.

• Enforcing laws and regulations that pro-
tect health and ensure safety.

• Linking people to needed personal health
services and assuring the provision of
health care when otherwise unavailable.

• Assuring that a competent public and
personal healthcare workforce is available
to people.

• Evaluating effectiveness, access, and quality
of personal and population-based health
services.

• Conducting research to gain new in-
sights and develop innovative solutions to
control or prevent health and safety
problems.

Public health departments are not the only
organizations that contribute to protecting and
promoting the health and safety of state and local
populations. A variety of other organizations pro-
vide services that protect and promote population
health and safety. Public health departments have
a leadership responsibility to work with these pub-
lic health partners to assure all people are served
by programs that effectively protect and promote
health and safety.

The capability of state and local health depart-
ments to perform these roles varies across the
United States. This difference in capability leaves
some people at greater risk of experiencing a
preventable health problem. Such differences in
the capacity and performance of public health
systems are unacceptable to public health leaders.



PERINATOLOGY

900

To assure state and local public health depart-
ments provide effective leadership in the public
health system, model standards have been devel-
oped to assess the capacity and performance of
public health systems and to guide improvement
activities. These model standards have been estab-
lished by the U.S. Centers for Disease Control and
Prevention (CDC) in partnership with the Associa-
tion of State and Territorial Health Officials, the
National Association of County and City Health
Officials, the National Association of Local Boards
of Health, the American Public Health Associa-
tion, and the Public Health Foundation. Similar
standards have been adopted in other countries.

The model standards established by these pub-
lic health organizations describe an optimal capac-
ity and performance level necessary to effectively
deliver the essential services described above. By
measuring how well public health systems achieve
these model standards, public health departments
and their partners can identify improvement needs
and take steps to enhance the quality and perform-
ance of essential public health services delivery.
Improvement in performance of essential services
will facilitate effective protection and promotion
of everyone’s health and safety.

PAUL K. HALVERSON

MICHAEL T. HATCHER

(SEE ALSO: Association of State and Territorial
Health Officials; Boards of Health; Community
Health; Community Health Report Cards; Essen-
tial Public Health Services; Practice of Public
Health; Practice Standards; State and Local Health
Departments)
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PERINATOLOGY
Perinatology, or maternal-fetal medicine, is the
subspecialty of obstetrics and gynecology that fo-
cuses on the management of high-risk pregnancies
and the assessment and treatment of the fetus. By
the mid-1970s, knowledge regarding maternal and
fetal physiology and disease had evolved to the
point where many obstetrician/gynecologists con-
fined their practice to these areas. In 1974, the
American Board of Obstetrics and Gynecology
began to offer an exam-based certification of spe-
cial competency in this area. In 1977, the Society
of Perinatal Obstetricians (now called the Society
for Maternal-Fetal Medicine) was formed.

Modern maternal-fetal medicine specialists de-
vote their professional practice to providing care
for, and conducting research on, maternal medi-
cal disorders such as diabetes, premature labor,
perinatal infectious disease, multiple gestation,
and perinatal pharmacology. Additionally, they
are actively involved in the assessment and treat-
ment of the fetus. They assess fetal gestational
age and growth; evaluate possible congenital anoma-
lies; and assess the placenta and amniotic fluid
and the adequacy of uteroplacental function. They
employ a number of invasive techniques, such
as amniocentesis, chorionic villus sampling,
cordocentesis, and fetoscopy, to evaluate the fetus
for genetic disorders and alloimmune disorders,
evaluate fetal maturity, and treat the fetus with
pharmacological agents or blood products.

JUSTIN P. LAVIN, JR.

(SEE ALSO: Child Health Services; Maternal and
Child Health; Pregnancy; Prenatal Care)

BIBLIOGRAPHY

D’Alton, M. E.; Poole, S.; and Rinehart, R. D. (1997).
Society of Perinatal Obstetricians: The First Two Decades.
Washington, DC: Society of Perinatal Obstetricians.



PERIODIC HEALTH EXAMINATION

901

PERIODIC HEALTH
EXAMINATION

The purpose of the periodic health examination is
to evaluate health status, screen for risk factors
and disease, and provide preventive counseling
interventions in an age-appropriate manner. The
goal of screening and evaluation is to prevent the
onset of disease or the worsening of an existing
disease. For example, measurement of blood pres-
sure is intended to detect hypertension so as to
initiate treatment and prevent subsequent mor-
bidity (e.g., stroke or renal failure) or mortality. A
further goal of the periodic health examination is
to educate patients about behavioral patterns or
environmental exposures that pose risks for future
diseases. Examples include counseling about smok-
ing prevention and cessation to prevent lung can-
cer and emphysema, seat belt use to prevent mo-
tor-vehicle injuries, or modifying sexual practices
to prevent the spread of sexually transmitted
disease.

In the 1920s the American Medical Associa-
tion first proposed a yearly, routine physical ex-
amination (check-up) for healthy patients. How-
ever, there have always been questions about exactly
what to include in routine check-ups, and whether
they are beneficial. An important principle of
clinical medicine is to “do no harm.” This is a
particular concern when considering testing and
counseling in well persons. In 1976, the Canadian
Task Force on the Periodic Health Examination
was formed to provide a systematic evaluation and
recommendations about periodic health exams.
The United States Preventive Services Task Force
(USPSTF) was formed in 1984 to provide similar
guidelines in the United States. The most recent
recommendations of the USPSTF for evaluation,
screening, and counseling interventions were pub-
lished in 1996. Input was provided by primary-care
medical societies, the U.S. Public Health Service,
and the Canadian Task Force on the Periodic
Health Examination. These recommendations are
based on available evidence of safety and efficacy,
and are tailored for patients based upon their
individual age, gender, and risk-factor characteris-
tics. Key summary findings of the USPSTF include:

1. Effective interventions that address the
patient’s individual health behaviors are

most important for preventing the leading
causes of death and disability (e.g., inter-
ventions to prevent smoking, alcohol, and
other drug use; encourage use of seat
belts; and encourage increased physical
activity and appropriate nutrition).

2. The patient and clinician should share
responsibility for weighing risks and bene-
fits when deciding about screening and
diagnostic testing and preventive
interventions.

3. To maximize benefits and avoid doing
harm, clinicians should be selective in
choosing screening tests and other preven-
tive services for their patients.

4. Special efforts should be taken to provide
preventive services to people with less
access to care.

5. Community-level public health and public-
policy interventions may be more effective
for some health problems than interven-
tions delivered in the clinical setting (e.g.,
community educational interventions to
prevent the initial onset of cigarette
smoking by children, and seat belt use
legislation).

Tables 1, 2, and 3 show the recommended
components of the periodic health examination
for children, women, and men. The clinical pre-
ventive services addressed in these tables are in the
areas of immunizations, screening, and counsel-
ing. The following are some examples of preven-
tive services offered in these categories, for spe-
cific groups.

IMMUNIZATIONS

Immunizations play an important role in the pe-
riodic health examination of young children.
Haemophilus influenzae type B vaccine is an exam-
ple of the importance of immunization for chil-
dren. Haemophilus influenzae type B (Hib) is a
bacterial organism that can cause invasive infec-
tions (such as meningitis, blood and soft tissue
infections, and pneumonia) with a high risk of
morbidity or mortality, particularly in infants in
the first year of life, with 85 percent of disease
occurring in children under five years of age. Prior
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Table 1

Clinical Preventive Services for Normal Risk Children

Intervention

Immunizations
Hepatitis B
Polio
Haemophilus influenza type B
Diphtheria, Tetanus, Pertussis
Measles, mumps, rubella
Varicella

Screening
Newborn screening
(e.g.Hypothyroidism)
Hearing
Head circumference
Height and weight
Lead
Vision
Blood pressure
Dental health
Alcohol/Drug use

Counseling
Development, nutrition, & safety

Birth

x
x

x

2 m

x

4 m 6 m

x

12 m

x
x

x

x

15 m

x

18 m

x

2 y

x

4-6 y

x

x
x

Sexually transmitted diseases
Tobacco, alcohol, and drug use

11-18 y

x

x

x
x

SOURCE: Guide to Clinical Preventive Services, 2nd ed. (1996). Alexandria, VA: Report of the U.S. Preventive Services Task Force, 
International Medical Publishing Inc.

to the development of effective vaccines, Hib was
the leading cause of bacterial meningitis in chil-
dren under five years of age, and about 500 out of
every 100,000 children developed invasive Hib
infections. Since the introduction of the Hib vac-
cine, in 1987, the incidence of invasive Hib disease
has decreased by more than 95 percent, to about
two per 100,000 children. Currently, immuniza-
tion recommendations for children include ad-
ministration of Hib vaccine at two, four, six, and
fifteen months of age. Administration is clustered
in the age group at highest risk for getting Hib
disease, and at the youngest ages that the vaccines
produce an effective immune response.

SCREENING

A careful history and a physical examination are
important parts of the periodic health examina-
tion. The patient history elicits recent and current
symptoms or complaints; medications being taken
(and any allergies to medications); an accounting
of the past medical history of the patient; the social

factors that may impact on the health of the pa-
tient (e.g., marital status, household makeup, em-
ployment); a family history of illnesses affecting
family members; and a review of signs and symp-
toms for each of the organ systems in the body.
The physical examination consists of three modali-
ties to gather information: inspection, auscultation,
and palpation. These methods are applied in a
systematic way to the major systems of the body.
Inspection involves observation of the body part
being examined. The general appearance, color,
and any other visual characteristics are noted.
Auscultation involves listening, often with the aid
of a stethoscope. The quality of any sound is
noted, including loudness, musical tones, and ef-
fect of change in position. Palpation involves feel-
ing both the size and texture of organs under
examination. The major areas of the body to be
examined are the head and neck, chest, abdomen,
extremities, skin, musculoskeletal system, and
nervous system. Using the three modalities in
conjunction with the patient’s medical history and
screening tests allows an assessment of the overall
health of a patient.
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Table 2

Clinical Preventive Services for Normal-Risk Women

Intervention

Immuniztions
Tetanus-diphtheria (ever y 10 years)
Varicella (2 doses if none as a child)
Measles, mumps, rubella (1 dose)
Pneumococcal (one dose)
Influenza (yearly)

Screening
Blood pressure, height, weight, dental
Alcohol use
Pap smear (every 1-3years)
Cholesterol (every 5 years)
Mammography (every 1-2 years)
Sigmoidoscopy (every 5-10 years)
Fecal occult blood (every year)
Vision and hearing (periodically)

Counseling
Calcium intake
Folic acid
Hormone replacement therapy
Mammography screening
Tobacco, drugs, alcohol, sexually
transmitted diseases & safety

18-35
years

x
x
x

x
x
x

x
x

x

40-50
years

x
x
x

x
x
x
x
x

x
x
x
x

x

60+
years

x
x

x
x

x
x
x
x
x
x
x
x

x

x
x

x

SOURCE: Guide to Clinical Preventive Services, 2nd ed. (1996).
Alexandria, VA: Report of the U.S. Preventive Services Task
Force, International Medical Publishing Inc.

Screening involves the utilization of a diagnos-
tic procedure to check for the presence of a dis-
ease prior to the manifestation of clinical symp-
toms. Hypertension is a risk factor for coronary
heart disease, stroke, and renal disease. Hyperten-
sion in adults is defined as having a systolic blood
pressure greater than 140 mmHg (millimeters of
mercury) and/or a diastolic blood pressure of
greater than 90 mmHg on at least three separate
occasions. It is well established that decreases in
elevated blood pressure, particularly an average 5
to 6 mmHg reduction in diastolic blood pressure
reduces the incidence of coronary heart disease
and stroke. By measuring the blood pressure at
routine health examinations for adult men and
women, as shown in Tables 2 and 3, the presence
of hypertension can be detected and treatment
can be instituted, prior to the development of
further complications of the disease. Treatments
include weight and diet modification, increased
physical activity, assessment for other risk fac-
tors or concomitant disease, and prescription of

Table 3

Intervention

Immunizations
Tetanus-diphtheria (ever y 10 years)
Varicella (2 doses if none as a child)
Pneumococcal (one dose)
Influenza (yearly)

Screening
Blood pressure, height, weight, dental
Alcohol use
Cholesterol (every 5 years)
Sigmoidoscopy (every 5-10 years)
Fecal occult blood (every year)
Vision and hearing (periodically)

Counseling
Prostate cancer screening
Tobacco, drugs, alcohol, sexually
transmitted diseases & safety

Clinical Preventive Services for Normal-Risk Men

18-35
years

40-50
years

60+
years

x
x

x
x
x

x

SOURCE: Guide to Clinical Preventive Services, 2nd ed. (1996).
Alexandria, VA: Report of the U.S. Preventive Services Task
Force, International Medical Publishing Inc.

pharmacologic therapy according to clinical stan-
dards of care.

COUNSELING

Counseling during the periodic health examina-
tion is also very important, for this is where physi-
cians recommend changes in lifestyle that can
affect future morbidity and mortality. One exam-
ple is the recommendation that folic acid be taken
by women of childbearing age (see Table 2). Folic
acid supplementation has been shown to decrease
the risk of neural tube defects in newborn infants,
especially among women who have had a prior
pregnancy with a child with a neural tube defect.
The current recommendations of the United States
Public Health Service, the American Academy of
Pediatrics, and the Canadian Task Force on the
Periodic Health Examination is that all women of
childbearing age who are capable of becoming
pregnant take 0.4 mg of folic acid daily. It is also
recommended that women who have had a previ-
ous pregnancy affected by a neural tube defect and
who are planning to become pregnant again be
offered treatment with four mg of folic acid daily,
beginning one to three months prior to planned
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conception and continuing through the first three
months of pregnancy.

The periodic health examination is a vital part
of health care in the United States. As new infor-
mation reveals improved methods of detecting
and preventing disease and risk factors for disease,
and of reducing the morbidity and mortality from
illness, clinicians will be able to continue to im-
prove the effectiveness of the periodic health
examination.

LEE RACHEL ATKINSON

THOMAS N. ROBINSON

(SEE ALSO: Assessment of Health Status; Blood
Pressure; Canadian Task Force on Preventive
Health Care; Child Health Services; Folic Acid;
Haemophilus Influenzae Type B Vaccine;
Immunizations; Influenza; Personal Health Ser-
vices; Prevention; Preventive Medicine; Primary
Care; United States Preventive Services Task Force
[USPSTF])
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PERSISTENT ORGANIC
POLLUTANTS (POPS)

Persistent organic pollutants (POPs) are those
chemicals that are not materially broken down

over a reasonable period of time, usually meas-
ured in decades or more. The POPs of most
concern are those that build up in the environ-
ment or are bioaccumulated and/or biomagnified
in the food chain. The realization and importance
of persistent environmental chemicals was first
identified in the early 1960s with the publication
of Rachel Carson’s seminal work, Silent Spring.
Carson wrote of the buildup of pesticides in birds
and hypothesized that this came from direct and
indirect (food chain) exposure. The magnitude of
effect from Carson’s work can be appreciated
when one considers the breadth of environmental
health sciences today and the international envi-
ronmental regulations that have been promulgated.

The chemical characteristics of POPs are rela-
tively similar. Many are polyhalogenated aromatic
hydrocarbons (PHAHs), or other polycyclic aro-
matic hydrocarbons (PAHs) that are very slowly
metabolized or otherwise degraded. The chemi-
cals are lipid soluble; hence they are stored in the
fatty tissue of all animals, and they build up in the
food chain. Some classic examples of POPs are the
pesticides DDT, Dieldrin, Aldrin, Heptachlor,
Mirex, and Kepone. Another group of POPs are
the chlorodibenzodioxins, dibenzofurans, and some
PCBs. The pesticides were widely used for several
years but eventually discontinued for toxicological
and ecological reasons. Because of their lipid solu-
bility, the chlorinated compounds are retained
and accumulated in the lipids of insects and other
invertebrates that are part of the food chain of
higher-order predators, and they can eventually
end up in the diets of humans and feed animals.
Several of these compounds can be sequestered in
soil and sediment, such as the PCBs in the Hudson
River bottom sediment, where they can exist for
decades.

The health effects of these chemicals, as neat
compounds, have been very well studied. How-
ever, low-dose, lifetime exposure studies are lack-
ing. Many of the organochlorine pesticides cited
above are carcinogenic, teratogenic, and neuro-
toxic. The dioxins and benzofurans are highly
toxic and are extremely persistent in the human
body as well as the environment. Several of the
POPs, including DDT and its metabolites, PCBs,
dioxins, and some chlorobenzene, can be detected
in human body fat and serum years after any
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known exposures. Lindane (hexachlorocyclohex-
ane), which was used for the treatment of body lice
and as a broad-spectrum insecticide, resulted in
very high tissue levels, and in many cases caused
acute deaths when used improperly. Lindane and
some of its isomers have been identified in market-
basket surveys and in human fat samples.

International efforts to minimize exposure to
these compounds include the banning of their
use except in emergency situations where it has
been determined that no other chemical is effica-
cious. With the exception of DDT, few, if any, of
these compounds have been authorized for use.
PCBs, which were widely used in capacitors, trans-
formers, and lubricating oils, have not been manu-
factured for several decades but linger in the
environment. Chlorinated dibenzodioxins and
dibenzofurans were never products per se, but are
byproducts of products made from chlorophenols.
The processes by which these final products are
manufactured have been altered to minimize the
unwanted dioxins. The other source of dioxins is
the chlorine bleaching of paper pulp. This bleach-
ing process has been altered to eliminate chlorine,
and thereby to eliminate the possibility of dioxins.
Several combustion processes also result in the
formation of dioxins and benzofurans. Municipal
and chemical waste incinerators can be sources of
these unwanted by-products. Engineering controls
have been put in place in modern facilities to
minimize production. However, older and less
controlled processes may continue to contaminate
the environment.

Polyaromatic hydrocarbons (PAHs) are found
in petroleum and petroleum derivatives. The PAHs
are also found in the environment as by-products
of coal gasification plants. These compounds,
though usually less toxic than their chlorinated
cousins, are irritants and some are carcinogenic in
skin-painting studies in rodents. These compounds
break down very slowly and are contaminants in
soils of urban and suburban communities. PAHs
will bioaccumulate and are found in fat samples of
feral animals and humans.

As a broad class, the POPs are inducers of the
cytochromes P450 (the so-called drug and chemi-
cal metabolizing enzymes), and in many cases the
chemicals are carcinogenic. The approach being
taken is to identify contaminated sites, isolate the

site, remove the contaminated soil, and if possi-
ble destroy the contaminants by combustion or
other means.

MICHAEL GALLO

(SEE ALSO: Brownfields; Carson, Rachel; Dioxins;
Environmental Movement; Environmental Protection
Agency; PCBs; Pollution; Toxicology)

PERSONAL HEALTH SERVICES

“Personal health services” are the services that an
individual receives from others to address health
problems or for health promotion and disease
prevention. It is helpful to consider the meanings
and implications of each of these words. “Per-
sonal” is used to connote attention to improving
or maintaining an individual’s health state, though
that state may directly impinge upon others, either
in the family or community—there are emotional
attachments to sick persons; an individual illness
may diminish family resources and capacities; and
illnesses have direct implications for communities,
such as in the transmission of communicable dis-
eases or in alternative uses for scarce clinical-care
resources. Thus, a personal illness can have a
profound impact on others, and on the health and
well-being of the general public.

“Health” is not an easy term to define (see the
discussion elsewhere in this volume), but in the
context of health services, there are important
conceptual issues. One, as noted above, is the role
of health promotion and disease prevention in
personal health services. Since many important
dimensions of prevention are related to social
behaviors or environmental modifications, they
are often outside the usual health care system.
Another is defining the boundary of health care in
terms of appropriate themes. At least in the past,
various community health centers and other medi-
cal care organizations provided assistance with
housing, clothing, and personal legal matters, as
well as referral to religious resources. This is not
an issue of worthiness, but rather the implication
here is that the content of medical services varies
and must be explicitly addressed and defined.
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The term “services” also requires discussion.
While they often connote formal professional ser-
vices, the patterns and content of care that im-
pinge on a sick individual come from a variety of
sources, many of which are neither professional
nor part of any organized healing system. The
same might be said of the administrative connota-
tion of the term “services,” implying not only a
single health practitioner, but also care received
from a variety of informal sources as well as from
well-developed organizations and agencies. In fact,
the history and sociology of health services suggest
that most sick persons receive health care from
diverse sources. Based on anthropological and
other studies, there is evidence that all cultures
have appointed healers to deal with infirmity. In
some societies, these healers may be thought of as
using folk, religious, or magical methods; and the
sources and content of their lore may not always
be clear. In these instances, healing takes place
largely in the community, and generally outside of
clinics or institutional settings. Interestingly, study-
ing the lore and practices of traditional healing
systems, usually in developing countries, has be-
come an important activity in searching for new
medicinal or other preventive or therapeutic enti-
ties that might have applications in Western
societies.

In other societies, healers are much more well
organized, and they have generally undergone
varying degrees of professionalization and admin-
istrative organization. In this case, the healing is
often performed in varying types of complex clin-
ics and institutions, usually with a great degree of
subspecialization. Nonetheless, no healing system
totally dominates a given culture or society, and
there are always challenges from alternative heal-
ing systems. It has been shown in many countries
that many individuals seek and receive health care
from highly diverse types of healing systems
simultaneously.

LEVELS AND DIMENSIONS OF PERSONAL
HEALTH CARE

There is no widely used taxonomy for the ele-
ments of personal health services, but there are
conventional terms to describe the elements of
formal health services hierarchies. One example,
referring to the complexity or practitioners’ disci-
pline or training, is to consider the level of care as

either general, specialty, or subspecialty in nature.
Another general approach to care levels is the
continuum of primary, secondary, and tertiary
care. “Primary care” generally refers to personal
care that is broad in scope and does not usually
address complex, uncommon illnesses. Primary
care is generally intended to be the first contact
point when a patient suspects illness, and it pro-
vides a comprehensive view of the patient, with full
clinical and restorative care for a wide range of
common conditions, a full regimen of health pro-
motion and disease prevention activities, and con-
tinuity and integration of care when severe or
complex illness occurs. Primary care may occur in
a variety of locations, but there is a clear commu-
nity emphasis.

“Secondary care” generally represents the acute
general hospital and related institutional and spe-
cialty settings in the community where such care is
provided; it is intermediate in complexity and
intensity. It is more likely to be delivered by spe-
cialist practitioners, to be more costly than pri-
mary care, and to have few of the attributes of
primary care noted above. Primary care practition-
ers may participate in the delivery of secondary
care in certain systems.

“Tertiary care” is the most complex, expen-
sive, and technologically intensive level of care. It
is generally available in fewer locations, is ex-
tremely resource intensive, and is mostly con-
ducted by subspecialists. Examples include the
most sophisticated trauma care, burn treatment
units, bone marrow and organ transplant units,
and complex types of surgical procedures. Also
generally included in tertiary care are rehabilita-
tive and restorative care, which are also a major
component of tertiary prevention.

Another axis for understanding personal health
care is the notion of “basic health care” versus
other “nonbasic” health services. Basic care is not
the same as primary care, because almost all defini-
tions of basic care in industrialized nations include
access to hospital and rehabilitative care, as well as
certain tertiary services. Basic health care is a
complex construct that is often the subject of
considerable controversy. This controversy stems
from diverse moral, social, and economic values
about a set of care activities to which all persons in
a given society would, or should, have access, if any
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should be provided at all. The complexity in defin-
ing basic health care is illustrative of the nature of
personal health care in general.

To begin, a basic set of services might be
defined in terms of affordability to individuals and
societies. Thus, for fiscal, cultural, and historical
reasons, the content of a basic set of services would
differ in diverse societies and countries. The con-
tent of basic health care would be very different in
rural China than in the suburbs of major American
cities. Even within a particular country, obtaining
political and economic consensus on whether, and
how much of, a society’s common resources should
be provided for a set of basic services is often
difficult. Some of this is related to varying views on
taxation and the appropriateness of helping pro-
grams; other issues relate to moral or value judg-
ments on specific elements of the basic “benefit
package.” For example, there is great contentious-
ness about the provision of therapeutic abortion,
and about applying stem cells for organogenesis.

Variant views of the content of basic health
care and the service package may also occur be-
cause of judgmental differences about which
services are basic and which are discretionary.
Some of this stems from professional and patient
competition for a relatively fixed amount of re-
sources, and, within a particular medical system,
this is often at the heart of conflicts over basic-care
content. For example, cosmetic surgery is often
considered to be discretionary, but not all citizens
of a given society would agree. Also, there is
typically conflict over whether resources should
used to provide very expensive services, such as
bone marrow transplant, to a few persons, or
whether the resources should be used to provide
comprehensive primary care to many people. No
matter how expensive or rare certain medical pro-
cedures may be, it is often politically and morally
difficult to explicitly deny a critically ill individual
such a service, especially in a more affluent society.
Yet the reality is that there are economic and
societal limits on the amount of care that can be
provided, and a system for rationing and allocat-
ing personal health care is always present, even if it
is sometimes inconsistent, implicit, and informal.

Sometimes there are diverse opinions con-
cerning the delivery of preventive and health-
promotion services as part of a set of basic health
services. Prevention is a very important part of

clinical care, but preventive services can be expen-
sive, and will thus inevitably compete with illness
services for fixed resources.

SOURCES OF PERSONAL HEALTH CARE

There are many sources of personal health care
for individuals. These include institutional set-
tings; emergency departments; practitioners’ of-
fices; special clinical settings, such as ambulatory
surgical centers; and less formal clinical settings in
schools, workplaces, and recreational facilities. For-
mal health services, depending on how they are
defined, can be received almost anywhere, includ-
ing the modest community facilities of some devel-
oping countries, sites where nutrition advice or
psychological counseling are offered, long-term
care facilities, retail pharmacies, and ambulances
and other medical transport units. Today, more
personal health care encounters occur in the am-
bulatory setting than in all other settings com-
bined. In fact, the proportion of encounters occur-
ring in institutional settings, such as hospitals,
nursing homes, chronic-care facilities, rehabilita-
tion units, and some hospice programs, is gener-
ally declining. There are several reasons for this,
including their increased geographic distance from
most persons, their generally higher costs, the
intense amount of requisite labor and technology,
and their lesser desirability to patients.

An increasing amount of personal health care
is being brought into the home; and sometimes
this care can be as complex as that occurring in
many ambulatory care or institutional settings.
Complex treatments, various kinds of medications,
physical or occupational therapy, and chore ser-
vices have all been brought to the home for rea-
sons of efficiency, quality-of-life, and convenience.
Electronic technologies have also brought per-
sonal health care into the home in the form of
telemedicine. This can represent a great many
forms of care, including routine conversations
with health professionals, educational activities
with health educators or other professionals, au-
tomated educational activities or queries about
health status, disease management reminders,
videoconferencing, and the transmission of physio-
logical and biochemical information relevant to
medical practice. Telemedicine has also been used
to provide personal health care in special remote
settings, such as jobsites or in the military.
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The context of care for individual illnesses or
for prevention and health promotion also includes
less formal health care and healing activities that
are not conducted by health professionals. Two of
the most important types of informal care are care-
giving, which is provided by lay social networks
and organizations, and self-care. The most impor-
tant lay caregivers are families, but such care may
also be provided by other relatives, friends, col-
leagues, the clergy, or representatives of charita-
ble organizations. This source of care cannot be
underestimated in terms of amount or impor-
tance, and it is an essential complement to formal
caregiving within or outside the home, particu-
larly for those with chronic illness and disability.
Caregivers assist with major or minor aspects of
personal care, including: (a) dispensing of medica-
tions and other treatments, (b) providing appro-
priate nutrition and exercise regimens, (c) assistance
with basic personal hygienic activities, (d) general
care of children, elders, and those with special
needs, (e) transportation to medical facilities or
other locations, (f) physiological monitoring, and
(g) emotional support through complex illnesses.
Caregiving may be extremely burdensome to the
caregiver, and it may be detrimental to their emo-
tional and health status.

Self-care is also a necessary and integral part of
personal health care. It takes many forms and is
often derived from experiences and education
within the mainstream care system. Most persons
with acute and chronic illnesses must take part in
their own care. This might involve physiological
and biochemical monitoring, such as blood pres-
sure or blood sugar for diabetes mellitus; commu-
nicating a changing health status and symptom
manifestations; actively complying with treatment
regimens; and even modulation of specific treat-
ments according to signs, symptoms, and other
personal data. Self-care also involves health pro-
motion and disease prevention. Much of the bur-
den of maintaining healthful behavior falls to indi-
viduals themselves, and while there should be
adequate educational and informational resources,
including health professional counseling, personal
attention to minimizing disease risk and maximiz-
ing health status remains critical.

As noted in the introduction, no matter how
the mainstream healing system is constituted, there
are often alternative healing systems and prac-
tices. In most Western societies, a substantial

amount of “healing” and perceived prevention
comes from alternative or complementary healers
and from personal self-care practices. For exam-
ple, in Western countries, there are many forms of
alternative prevention or healing activities that lie
outside the orthodox allopathic health care sys-
tem, and these are often used simultaneously within
mainstream care. A substantial proportion of per-
sons take a variety of herbs, nutrition supple-
ments, and other products for health purposes
without instructions from mainstream sources. It
is likely that all cultures, to a varying extent, in-
dulge in multiple healing systems and practices,
and conflicts among them to become dominant
are often contentious.

ACCESS TO HEALTH SERVICES

Whatever the content and nature of personal health
services within a society, an important dimension
is access to that care. “Access” not only implies that
individuals and families can easily avail themselves
of necessary services for preventive and curative
reasons, but also that these services will be used
appropriately; and not overused. There can be
many barriers to personal health care. The most
important are economic barriers, and most coun-
tries have made some attempts to minimize these.
However, many other actual or potential barriers
exist, including poor geographic access, particu-
larly in rural and inner city areas; cultural barriers,
in both communication and treatment beliefs,
between patients and professionals; inadequate
transportation to care sites; and long delays in
receiving care once within the care setting.

THE CONTINUING EVOLUTION OF
PERSONAL HEALTH SERVICES

The nature and organization of personal health
services, as with other social activities, is in con-
stant evolution. While many of the types of services
have been mentioned above, it is useful for histori-
cal and rhetorical purposes to describe their con-
tinuing evolution, beginning with the base period
of the mid nineteenth century, and noting trends
and forces that have shaped today’s health care
system. Many forces shape personal health ser-
vices, and their relative roles are sometimes diffi-
cult to discern. In general, nineteenth-century
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prototypic Western medicine can be thought of as
a loosely bound set of individual practitioners
dealing with individual patients on a “retail” basis.
Medicine in this period has been described as a
“cottage industry.” Payment for care was almost
entirely the patient’s and family’s burden. Institu-
tional care existed, but mostly for small numbers
of patients with mental illness or communicable
diseases. Hospitals were often church-operated
and were largely dedicated to persons with incur-
able, progressive, and terminal illnesses. However,
nearly all births and deaths took place in the home.
Health care then began to evolve due to a variety
of important forces.

Incorporation of Science and Technology.
The continuing injection of scientific discover-
ies and technological innovations has changed
health care dramatically. It has allowed a much
more detailed understanding of the causes and
pathogenesis of many diseases and conditions, as
well as a substantial increase in illness cure and
remediation—a great triumph of the twentieth
century. These advances have also fostered tre-
mendous shifts in the nature of personal health
services. For example, rapidly advancing medical
knowledge has led to the need for professional
specialization and an elaboration and extension of
professional training programs to achieve more
enlightened approaches to treating specific and
complex health problems. However, the injection
of science and technology has had effects viewed
by many as adverse, including the role of speciali-
zation in fragmenting health-services delivery, the
creation of new and serious adverse effects of
some therapies, such as malignancies caused by
diagnostic and therapeutic radiation, and the large
increase in personal health care costs, sometimes
for gains viewed as marginal. There have also been
environmental threats, such as those due to inade-
quate medical-waste disposal. Some new health
care technologies, as noted above, have also caused
moral and ethical dilemmas that defy easy solutions.

The continued application of science and tech-
nology has itself become more formalized. While
scientific findings have always been translated into
clinical practice, more recently there has been an
increasing interest in, and new methods for, sum-
marizing published scientific literature. These tech-
niques include meta-analysis, a formal analytical
combination of data from multiple studies of a

given topic. Increased attention to published, peer-
reviewed, scientific findings has led to evidence-
based medicine, a philosophy and method of prac-
tice that emphasizes translating summarized scien-
tific findings into clinical decision-making.

Insurance and Other Payment Systems for
Clinical Care. Before the late nineteenth century,
personal health care was generally paid for by
patients and their families, supplemented to some
extent by charity care from religious and other
philanthropic organizations. Governments pro-
vided little health care except for the military and
special groups in their charge. As the promise of
medical care grew, private organizations, begin-
ning with guilds and labor unions, instituted health
insurance to pay for the more complex, expensive
care—often related to hospitals. These programs
eventually grew into the large health insurance
industry that exists today. Simultaneously, govern-
ments began to fund more personal health ser-
vices, often beginning with attention to maternal
and child health services and indigent care. Most
Western governments also began to provide direct
health services, using such mechanisms as commu-
nity health centers, clinics managed by public health
agencies, and the provision of health professionals
to communities lacking access to health services.
Western governments currently fund a broad range
of personal health services, ranging from the pro-
vision of nearly all health care, such as in the
United Kingdom, to care for only certain seg-
ments of the population, such as in the United
States, where all levels of government pay over 40
percent of national health care costs. In all cases,
these funds come largely from general taxation
and employer-employee taxes. Overlying these prac-
tices are the professed moral imperatives of pro-
viding basic health care to all citizens.

The Increasing Organizational Complexity
of Personal Health Care Delivery. Simultaneously
with advancing and diverse payment systems for
care, there has been a companion growth in larger
and more complex organizational forms of per-
sonal care delivery. Beginning with small groups
of physicians and others joining in common ad-
ministrative units (group practice), there has been
a gradual development of large, complex medical-
delivery organizations, ranging from nonprofit
cooperatives to for-profit national and multina-
tional corporations. These growing administrative
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entities may own all the service-delivery compo-
nents and employ health professionals, or they
may work through complex contractual arrange-
ments with physicians, patient groups, insurers,
employee/employer organizations, and govern-
ment agencies. These entities usually have an ex-
plicit set of services (the “benefit package”), which
are prepaid from various sources; and they may
profess to emphasize preventive services (the
“health maintenance organization”); but most sys-
tems have come under the heading of “health
plans” or “managed care.” In some situations,
managed-care organizations are structured or regu-
lated to compete with each other in an attempt to
use market forces to control health care costs.
Very few clinical practices are free of some form of
managed care or superimposed administrative and
regulatory authority.

It is difficult to summarize the effects of
corporatization on personal health care, and all
health care organizations are constantly reforming
themselves. Conceivably, there are several salient
strengths for large, tightly administrated care sys-
tems. Care costs can be more fully monitored,
rationalized, and modulated, and some econo-
mies of scale may be present. Quality assurance
monitoring—through large information systems,
with subsequent interventions—should be facili-
tated more easily than in multiple, small delivery
units. Similarly, the dissemination of evidence-
based practice guidelines and continuing profes-
sional education programs are likely to be en-
hanced. Strong liaison with public health pro-
grams, such as for surveillance, communicable
disease control, and public education, could con-
ceivably enhance these activities when compared
to traditional programs working wholly outside of
personal care systems. However, there have been
criticisms of these systems as well, including inap-
propriate limitations on the doctor-patient en-
counter; lack of responsiveness to special commu-
nity needs; repeated changes in health-system
contractors, which promotes discontinuity of care;
a lack of competition among plans in many areas;
inadequate attention to indigents and others with-
out health insurance; and the avoidance of per-
sons with complex and costly illnesses, such as
patients with certain cancers, AIDS (acquired im-
munodeficiency syndrome), renal failure, or com-
plex rehabilitation needs. Large, consolidated
health systems seem to be growing and maturing,

however, and a return to small, independent care
delivery units is unlikely. Thus, it is necessary for
all health-delivery systems to promote continued
refinement and efficiency so that societal goals for
personal health care can be met.

Consumerism in Personal Health Care. As in
other commercial affairs arenas, there has been a
substantial impact by health care consumers on
the delivery of personal care. This is not new, but
the intensity of consumer participation in the care
process is increasing. For example, health care
organizations have become more responsive to
consumer complaints and concerns, and many
institutions have ombudsmen to assist patients
with perceived service problems. Medical consum-
ers often have places on steering committees or
boards of directors, as well as on boards and
committees reviewing research proposals for ethi-
cal concerns. Patients and others have also had an
impact through participation in a variety of com-
munity-based organizations and associations, of-
ten centering on the concern for a particular
illness or type of health service. These organiza-
tions work to enhance the amount and quality of
patient care, and also participate in the political
process to achieve particular goals. Finally, many
governmental jurisdictions have laws and regula-
tions that protect elements of consumer rights
when participating in health care organizations.
The degree to which consumer participation has
shaped health care is a matter of dispute, but that
some level of enhancement and responsiveness
has occurred is clear.

Quality Assurance in the Health Care Set-
ting. While it is likely that most health profession-
als have always strived for the highest quality of
service attainable, modern organizational reforms
have added more explicit oversight of the quality
of care. These are performed by many different
sources, including government-funded organiza-
tions and their institutional inspectors, health care
insurers, voluntary professional organizations, and
health care systems and organizations themselves.
Quality assurance takes many forms, including
direct monitoring of the care process through
record abstraction, assessing health system admin-
istrative functions, deriving norms for utilization
rates for various elements of care, selecting vari-
ous index illnesses and procedures for detailed
outcome measurement, tracking the health and
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social problems of health care professionals, moni-
toring adverse health events due to the care proc-
ess, and, in some instances, publishing various
aspects of hospital and health system performance.
Quality assurance programs normally result in
both organizational and technical-practice changes,
which in general would be the most desired result.

An Emphasis on Prevention. With all the
professional, technical, and administrative changes
in the delivery of personal health services, there
has also been a renewed interest in delivering
evidence-based clinical preventive services. In many
health care venues, detailed information on pa-
tients’ prevention histories and needs are collected,
and in some places manual or automated remind-
ers assist professionals in the timely delivery of
preventive care. Many quality-assurance criteria
sets have minimum goals for the proportion of
patients who should receive evidence-based pre-
ventive interventions. However, preventive and
health-promotional services can have substantial
attendant costs, and health education and counsel-
ing can consume a large amount of professional
time. Thus, all health care organizations have had
to find efficient and effective ways to deliver pre-
ventive care in the context of their professional
practices, and this has often been challenging.

SUMMARY

Substantial organizational, technical, scientific, eco-
nomic, and cultural forces have shaped the nature
and content of personal health care, and for sick
and disabled individuals, the sources of care have
increased in breadth and sophistication. At the
heart of clinical care, however, there remains a
well-established process that has not materially
changed, characterized by communication, educa-
tion, compassion, empathy, and dignity. Success-
ful health systems must preserve these elements as
they evolve and grow.

ROBERT B. WALLACE

(SEE ALSO: Access to Health Services; Alterna-
tive, Complementary, and Integrative Medicine;
Economics of Health; Evidence-Based Medicine;
Health; Health Care Financing; Inequalities in
Health; Managed Care; Medicaid; Medicare;

National Health Insurance; National Health Sys-
tems; Nurse; Physician; Preventive Medicine; Pri-
mary Care; Psychology, Health; Theories of Health
and Illness; Uninsurance)
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PERTUSSIS
Pertussis (whooping cough) is a highly communi-
cable infectious disease caused by the bacterium
Bordetella pertussis. Pertussis is characterized by
spasms (paroxysms) of severe coughing. The cough
spasms are often followed by vomiting and by a
characteristic inspiratory “whoop.” The incuba-
tion period is about 7 to 20 days. Pertussis starts
with symptoms similar to those of a minor upper
respiratory infection and is followed by several
weeks of episodes of paroxysmal coughing. Pertussis
can occur among persons of any age, regardless of
vaccination status, and may be relatively com-
mon among adolescents and adults in the United
States, although infants less than one year old
have the highest rates of reported disease. Infants
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with pertussis commonly require hospitalization
and may die.

Between 1940 and 1945 in the United States,
an average of 175,000 cases and 2,700 deaths
occurred from pertussis each year. A vaccination
program has been in place in the United States
since 1948; in the 1990s, an average of 6,000
pertussis cases and 12 deaths are reported each year.

The U.S. vaccination schedule is five doses
of diphtheria and tetanus toxoids and acellular
pertussis vaccine (DtaP) for children under 7 years
of age: three doses at ages 2, 4, and 6 months, a
fourth dose at 15 to 18 months of age, and the fifth
dose at 4 to 6 years. No pertussis vaccine is cur-
rently licensed for use in persons 7 years old
or older.

Early diagnosis and antimicrobial treatment
of case-patients may lessen the severity of symp-
toms and limit the period of communicability;
treatment of close contacts can provide protection
from developing pertussis.

KRISTINE M. BISGARD

(SEE ALSO: Communicable Disease Control)
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PESTICIDES
Pesticides are a broad class of chemicals and bio-
logical agents that are specifically designed and
applied to kill a pest. Specific types of pesticides
target specific types of pests: insecticides kill in-
sects, fungicides kill fungi and bacteria, herbicides
kill weeds and other unwanted plant vegetation,
molluscacides kill mollusks, acaricides kill spiders,
and so on. Pesticide use dates back to ancient times.

Pesticides are regulated in the United States at
both the federal and state level. The primary legis-
lation, one of the oldest environmental laws, is the
Federal Insecticide, Fungicide, and Rodenticide
Act (FIFRA, 1972), which is administered by the
Environmental Protection Agency (EPA). Each
state also has an agency responsible for carrying
out FIFRA mandates. These agencies may be envi-
ronmental or agricultural in nature, depending on
the state. State laws can be more restrictive than
the federal laws.

Pesticides are sometimes called “economic
poisons.” They are developed to kill something,
and they are, therefore, inherently toxic. Pesti-
cides that are less toxic are classified as “general
use pesticides.” These can be purchased by the
average homeowner and applied without any spe-
cial license or permits. More toxic compounds are
called “restricted use pesticides” and their use
requires a license. In some cases the restricted use
materials have the same active ingredients as the
general use materials, but at a higher concentration.

Anything that claims that it has pesticidal ac-
tivity is, by law, a pesticide, and is subject to
registration by the EPA and local state agencies.
Household cleaners and bleach are legally
pesticides—the pesticide registration number can
be found on the product container.

Within the broad classes of products that have
similar types of action (e.g., weed killers, insect
killers) there are further distinctions regarding the
type of chemistry. For example, among insect
killers, there are synthetic pyrethroids, organo-
phosphates, and organochlorines. The most well
known are the organochlorines, such as chlordane
and DDT, which became popular after World War
II, and were used in agriculture, and for home and
commercial use, for decades. These compounds
have low acute toxicity, but are persistent in the
environment and have caused a series of long-term
environmental health problems. They remain in
soil and tissue for a very long time, and they have
been shown to have a harmful impact on animal
endocrine systems. Most organochlorines were
phased out of use in the 1980s. They were replaced
by organophosphate materials that are less per-
sistent, but more acutely toxic. In the beginning of
the 1990s these compounds, too, were beginning
to be phased out through government actions, and
voluntarily by the manufacturers.
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Pesticides have entered the food system in
many parts of the world. Though credited with an
enormous increase in food and fiber production,
indiscriminate use of these products has led to
acute and long-term health problems for humans
and animals. There are risks associated with the
application of a pesticide into a system, while at
the same time there are benefits for using these
materials to reduce disease, increased food pro-
duction, and lessen the risk of starvation.

Pesticides have been applied in many part of
the world to control vector-borne diseases such as
malaria, yellow fever, dengue, and others. The
most prudent way to balance the benefits with the
risks is an integrated approach to pesticide use,
combining all control methods—physical, biologi-
cal, cultural, and chemical.

MARK G. ROBSON

(SEE ALSO: Environmental Movement; Environmental
Protection Agency; Fungicides; Toxicology)
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PHARMACEUTICAL INDUSTRY

The pharmaceutical industry has two distinct func-
tions: research and development (R&D), and manu-
facturing. Some firms are primarily engaged in
R&D, while others concentrate on manufactur-
ing. The largest and best-known pharmaceutical
firms do both.

Research-oriented firms include the large, well-
known drug producers, which are often multina-
tional firms with a presence in the three largest
drug markets—the United States, Europe, and
Japan. Others are smaller, and usually younger,
firms that are attempting to develop a narrower
range of products. This grouping includes most
biotechnology firms, few of which have so far
succeeded in bringing the results of their research
to market. Among the manufacturers are firms
producing generic drugs—products that are in

many ways equivalent to existing drugs whose
patents have expired.

The number of pharmaceutical manufactur-
ers is large; the Department of Commerce listed
nearly 1,500 in 1997. This might suggest that the
industry is highly competitive. But the number of
pharmaceutical compounds is also very large. The
Physician’s Desk Reference lists 1,300 different dis-
tinct compounds. In spite of the large number of
drug products, there are so many therapeutic
classes that the number of products that are substi-
tutes for one another, and hence compete with
each other, is small. So though the industry as a
whole is highly competitive, individual products
are less so.

Another remarkable characteristic of the phar-
maceutical industry is its high rate of investment in
R&D, with a correspondingly rapid pace of prod-
uct innovation. U.S. firms, for example, spent over
$21 billion in R&D in the United States and abroad
in 1998, an increase of nearly 11 percent from the
year before. Expenditures in 1999 were estimated
to be over $24 billion, an annual increase of 14
percent. These investments represent a 12 percent
share of total revenue, a share that is nearly double
that of most other industries, including office
equipment, electronics, and telecommunications
companies. This rate of investment has enabled
the U.S. pharmaceutical industry to produce nearly
half of all patented drugs that were introduced
globally between 1975 and 1994.

The high rates of innovation that characterize
the pharmaceutical industry result from high rates
of return on investment in R&D, which create the
incentives necessary to conduct this research. This
implies that R&D will typically flow to clinical areas
characterized by relatively large markets—either
large numbers of patients; or purchasers willing to
pay prices that, in the long run, cover the costs and
risks of these investments. Smaller markets or
markets that are unable to pay such prices will
rarely attract these investments.

The Orphan Drug Act was enacted by Con-
gress in 1984 to create incentives to encourage
manufacturers to develop products for diseases
affecting relatively small numbers of patients. Fol-
lowing the act’s passage, many drugs were de-
veloped and introduced addressing these rela-
tively rare diseases. To replicate the act’s suc-
cess in a broader international context, however,



PHENYLKETONURIA

914

would require support of international organiza-
tions such as the World Health Organization or
the World Bank.

STUART O. SCHWEITZER

(SEE ALSO: Antibiotics; Drug Resistance; Economics of
Health)
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PHENYLKETONURIA

Phenylketonuria (PKU) is an autosomal recessive
disorder that results from phenylalanine
hydroxylase (PAH) deficiency. If uncontrolled,
PKU leads to mental retardation. The prevalence
is approximately 1 in 10,000 in temperate climates
and varies by race, with a frequency of 1 in 8,000 in
U.S. Caucasians, and 1 in 50,000 in African Ameri-
cans. Many mutant alleles are present in the popu-
lation. The high frequency of defective genes sug-
gests that there is an advantage to being a carrier,
perhaps due to resistance to natural toxins. New-
born screening (with the Guthrie test) is mandated
by law and is critical because the mental retar-
dation is treatable by restricting dietary intake
of phenylalanine and/or ingesting a form of
phenylalanine ammonia lysase, a plant enzyme.
Unfortunately, the offspring of affected mothers
are typically mentally retarded, even when the
child’s endogenous PAH activity is adequate.

HARRY W. SCHROEDER, JR.

(SEE ALSO: Congenital Anomalies; Genetic Disorders;
Genetics and Health; Newborn Screening)

BIBLIOGRAPHY

Scriver, C. R.; Eisensmith, R. C.; Woo, S. L. C.; and
Kaufman, S. (1994). “The Hyperphenylalaninemias
of Man and Mouse.” Annual Review of Genetics
28:141–165.

PHILOSOPHICAL BASIS FOR
PUBLIC HEALTH

Before embarking on a discussion of the philoso-
phy of public health, it is important to be clear on
terminology and scope. “Philosophy” means how
and what people think about basic and longstanding
human concerns such as knowledge, reasoning,
free will, morality, objectivity and rationality, facts
and values, and freedom. Although philosophy is
often discussed at abstract “high ground” levels,
this chapter will provide philosophy at a level
much closer to everyday concerns. Call it the user-
friendly “middle ground” level (Blackburn, 1999).
It is important to make philosophy matter—to
connect it—to how we think about and practice
public health.

“Public health,” like philosophy, is not easy to
define. A recent definition states that “public health
is the prevention of disease and premature death
through organized community effort” (Beauchamp,
1995). This is a good but narrow definition, omit-
ting prevention activities that have been histori-
cally important at the individual level, say between
physician and patient. It also ignores injuries and
other preventable conditions not traditionally con-
sidered diseases. However it is defined, public
health is a complex force in society.

Combining philosophy and public health is
like creating a giant tapestry from an inexhaustible
supply of threads. Weaving philosophical concerns
into the fabric of public health can look like this:
knowledge is generated in the form of objective
evidence from studies in biology, epidemiology,
and social science; these facts provide a rational
basis for undertaking interventions designed to
prevent disease, injury, or death; these actions also
reflect community values—some communities con-
strain an individual’s freedom in the name of the
common good. For example, U.S.-based airlines
do not permit smoking, reflecting U.S. health
concerns and policies. Other communities do not
ask the same of their members—smoking is per-
mitted on many international airlines.

PROBLEMS FOR THE PHILOSOPHER OF
PUBLIC HEALTH

Making sense of contradictory community values
is only one task for the philosopher of public
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health. There are conceptual problems, including
ontological concerns such as defining health, dis-
ease, and causation. There are problems of knowl-
edge, logic and scientific discovery, including epis-
temological concerns such as the absence of
rigorous proof or disproof (underdetermination)
and the nature of causal inferences. And there are
problems of goodness and action; such as ethical
concerns about how public health interventions
reflect beneficence and how they address condi-
tions of social and environmental justice. A central
ethical problem is the extent to which individual
autonomy is constrained in the name of the com-
mon good when public health interventions are
implemented.

These sorts of problems can be illustrated in
real-life situations, such as case studies that reflect
the complex context of contemporary society. Pub-
lic health, for example, is closely connected to
both science and medicine.

CASE STUDY: A TRIP TO THE DOCTOR

Suppose that a few days after returning from an
out-of-town trip, you feel acutely ill. You have a
high fever, productive cough, and a vague sense
that things will get worse before they get better.
You drive to a clinic for treatment where you are
examined by nurse and physician alike, who ask
and probe and listen to your story and prescribe
pink pills that you swallow with water from the
drinking fountain. Driving home, you consider the
doctor’s suggestion to participate in a research
study of overweight former smokers. She said that
you have an increased risk of cancer and that the
research will test whether that risk can be reduced
by adhering to a diet high in special nutritional
compounds, regular exercise, and screening tests.
“Free treatment, if it comes to that,” she said.
“Why should I participate?” you asked. “Will it
prevent cancer? Will I lose weight?” “Hard to say,”
she replied. “At best, we’ll learn how to prevent
cancer in our community. We have very high rates
here. We do the science so that we know what is
the best thing to do for many people.”

As you experience these events, you stepped
into the Venn diagram—the overlapping
intersection—of public health medicine, and sci-
ence. Medicine and public health both rely upon
nearly identical definitions of health and disease.

Medicine and public health rely largely upon the
same types of scientific studies. Medicine and pub-
lic health apply scientific knowledge to individuals
and populations, respectively, and thus create both
opportunities for doing good and for doing harm.

There are also stark contrasts between medi-
cine and public health. Medicine treats the sick
individual; and it has the physician-patient rela-
tionship at its core. Public health prevents illness
and injury in populations. The conditions under
which interventions are undertaken may also be
quite different. Public health actions are precau-
tionary in nature, using available scientific evi-
dence as a warrant. Public health involves the
diffusion of information through communities
empowered to help themselves, often with little
input from health professionals.

Making sense out of these complex arrange-
ments between public health and medicine and
science is a major task for those who “think” about
the philosophy of public health.

WHY PHILOSOPHY MATTERS

Philosophy matters because it helps us to better
understand the problems of public health and how
they are connected to the problems of medicine,
science, and society. It can help to make clear what
is meant by health and disease. Centuries ago,
some conditions were believed to be the visitations
of evil sprits, and today we believe them to be
caused by microscopic organisms. And we “know”
that our current belief is a better belief, based on
using scientific tools and techniques. Philosophy,
when connected to history, helps us to understand
the significance of these and future changes in
knowledge. What we “know” today about genes
and cancer, lifestyles and heart disease, and envi-
ronmental exposures and asthma will evolve, as
history indicates, into something different.

What are the causes of disease? How shall
we go about discovering them? These are key
public health questions with important links to
longstanding discussions in science and in philoso-
phy. When is disease prevention a good thing to
undertake? How can we best balance the risks and
the benefits of intervening? What will society gain
(and lose) from successful prevention efforts? These
are central questions not only for the public health
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practitioner but also for the philosopher of public
health. Each may start their “think” on these ques-
tions at slightly different places, but each has a
compelling interest in complementary answers.

The public health practitioner examines the
known causes of a disease and the impact of
interventions, and then implements appropriate
actions. The philosopher examines how the con-
cepts of cause and prevention have evolved over
the years, how uncertainty and the relationship
between hypothesis and evidence influence the
process of discovery, and may also declare a set of
guiding general ethical principles that apply when
implementing preventive interventions in specific
cases. Yet, regardless of where the inquiries of
practitioner and philosopher begin, they should
be intertwined. It matters how a cause is defined
and how we judge it to be present when we decide
to intervene to prevent disease. It matters that an
intervention designed to control disease or early
death may result in harm to some exposed to it;
this is a central problem in the ethics of public
health screening programs. And it matters that
public health relies upon the social fabric of a
community—including powerful medical, legal,
and political forces—to get much of its work done.

PUBLIC HEALTH’S PHILOSOPHICAL
JOURNEY

Causation, ethics, science, and society are some of
the signposts along public health’s philosophical
journey. Imagine three traveling companions—
a citizen, a public health professional, and a
philosopher—each asked to comment upon a gov-
ernment regulation requiring communitywide test-
ing of a disease marker. The citizen may respond,
“How can the government tell me what I must do
with my body . . . and how do I know this screening
will do me any good?!” The public health profes-
sional may respond, “What is the scientific evi-
dence that the test finds early disease, and how
certain are we that early treatment is a cost-effective
way to reduce mortality in a community?” The
philosopher, in turn, may ask, “What moral max-
ims warrant a decision requiring such screening,
and how are they connected to the principles of
autonomy and beneficence, theories of justice and
utility, and the ever-present uncertainty of scien-
tific knowledge?”

Public health, with its core concepts of preven-
tion, community, methodology, disease, and health,
and with its strong ties to science and the humani-
ties, will benefit from philosophical inquiry when
these three travelers find ways to help each other
answer their respective questions. The precise na-
ture of that extended conversation may include
abstract “high ground” general theories, but it can
also be conceived as an approach to problem-
solving that connects longstanding human intel-
lectual concerns, that connects the goals and
activities of communities, that, and most impor-
tantly, affects the health of the human population.

THE PHILOSOPHICAL BASIS OF
PUBLIC HEALTH

The philosophy of public health cuts across the
realms of ontology, epistemology, and ethics as it
strives to make sense of what public health is, what
knowledge it can claim, and whether efforts to
change the determinants and distribution of dis-
ease in the name of the common good are war-
ranted. A core concern of a philosophy of public
health is the balance between the interests of
communities and populations and those of indi-
viduals. These interests spring from two comple-
mentary and essential public health goals: the
prevention of disease and the promotion of health
and well-being.

Scientific method, analysis, and synthesis play
key roles in a philosophy of public health. Systems,
theories, and models of disease causation are among
its central explanatory themes. Public health relies
upon the creative forces of scientific discovery and
the accumulation of objective knowledge that rests
upon a foundation of probabilistic events. Uncer-
tainty runs through it like a river. Hypotheses
ranging from the molecular constructs of biology
to the dynamic forces of society will be tested by
quantitative and qualitative methodologies repre-
senting distinct yet connected scientific disciplines.
Despite the heavy weight of paradigmatic pres-
sures, the methods of public health science are
dynamic. Underdetermination, a fundamental state
of evidentiary uncertainty, will plague strong infer-
ences. Consensus on reasoned judgments from
available scientific evidence will determine when
preventive actions should be undertaken and by
whom and at what cost.
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Public health is soaked with values; and most
often, those of the common good will be para-
mount. The philosophy of public health incorpo-
rates the values and traditions of communities and
of relevant professions, providing an intellectual
foundation for organized action to reduce suffer-
ing and promote well-being. The philosophy of
public health will provide a guide for understand-
ing how beneficent and precautionary actions can
and should occur, tempered as they are by the
global diversity of cultures, the complex interac-
tions of human society with natural and constructed
environments, and fundamental human rights.

Although a unique entity, the philosophy of
public health is closely connected to political phi-
losophy, economics, history, and law, just as it is
connected to bioethics, and the philosophies of
science, biology, and medicine.

We have a long journey ahead.

DOUGLAS L. WEED

(SEE ALSO: Beneficence; Benefits, Ethics and Risks;
Environmental Justice; Ethics of Public Health;
Policy for Public Health; Screening; Social and
Behavioral Sciences; Social Determinants)
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PHYSICAL ACTIVITY

Exercise, sport, play, games, dance—these and
many other terms have been used to describe the
wide variety of pursuits considered to be physical
activity. “Physical activity” is a universal term de-
fined as “bodily movement that is produced by the
contraction of skeletal muscles and that substan-
tially increases the amount of energy you expend”
(USDHHS, 1996). “Exercise” is narrower in focus
and is defined as “one type of physical activity
conducted with the intent of developing physical
fitness” (Corbin and Pangrazi, 1998). The term is
typically used for calisthenics, resistance exercises,
stretching exercises designed for flexibility, and
aerobic exercises specifically designed to improve
cardiovascular fitness. Sport, play, games, dance,
and recreational activities are all different forms of
physical activity, some more organized than others.

PHYSICAL ACTIVITY: A BRIEF HISTORY

Throughout history, the importance of physical
activity to health and fitness has been acknowl-
edged as an important component of life, along
with work, play, and social, religious, and cultural
activities. The early Greeks knew the importance
of a sound body to hardy spirits and tough minds.
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The Olympics exemplify the place of prominence
they afforded to physical activity. Hippocrates,
generally known as the father of medicine, ex-
pressed interest in the hygienic value of exercise.
As early as 3000 to 1000 B.C.E. the Chinese de-
scribed the principle of human harmony, a con-
cept that valued the role of physical activity. Vari-
ous Native American and African groups also have
featured active lifestyles and physical activity promi-
nently in their cultures.

Early Europeans also knew the value of regu-
lar physical activity. In the seventeenth century,
John Dryden (1631–1700) wrote: “Better to hunt
in fields, for health unbought, than fee the doctor
for nauseous draught; the wise, for cure, on exer-
cise depend; God never made his work for man to
mend” (Paffenbarger and Hyde, 1980). By the late
1800s, the General Hygiene movement had be-
gun. Physical activity in the United States was
championed in the late 1880s by physicians—
many who were greatly influenced by their Euro-
pean heritage—who focused on promoting exer-
cise programs in schools with the intent of improv-
ing health. These programs, later referred to as
physical education, were the principal sources of
public efforts to promote physical activity in the
late nineteenth and early twentieth century. From
1900 through the mid-1950s a primary reason for
the promotion of physical activity (exercise) was to
prepare men for war. During this same time there
was an increased emphasis on school sports, with
an emphasis on college athletic programs. Physical
activity, as a social phenomenon, was principally
an endeavor for males, however.

In 1956, President Dwight D. Eisenhower es-
tablished the President’s Council on Youth Fit-
ness, a cabinet-level agency, reflecting a growing
concern for the lack of fitness among American
youth, specifically a concern that many youth were
considered unfit for war. In 1957, the American
Medical Association joined in the public effort by
endorsing the president’s new council. For much
of the mid–twentieth century, youth fitness and
physical activity were the focus of public attention.

The year 1960 is generally considered to be
when the “physical fitness boom” began in the
United States. It was during this period that the
American College of Sports Medicine (ASCM) was
founded and Dr. Kenneth Cooper’s book Aerobics
(1968) was published. These two events did much

to make Americans aware of the health benefits of
physical activity. In 1961, Hans Kraus and Wilhelm
Raab published the book Hypokinetic Disease, which
many consider to be a landmark publication link-
ing disease to physical inactivity. Hypokinetic dis-
eases (health problems associated with inactive
lifestyles) became a topic for increased study by
the medical and research communities. From 1950
through the 1980s the study of physical activity
epidemiology led researchers to conclude that
there was evidence “that the relationship between
exercise and good health is more than circumstan-
tial. If some questions are not yet answered, they
are far less important than those that have been”
(Paffenbarger and Hyde, 1980). In 1996, Physical
Activity and Health: A Report of the Surgeon General 
synthesized the mounting evidence that physical
activity and good health are inextricably linked.

PHYSICAL ACTIVITY PATTERNS IN
MODERN CULTURE

The human organism is designed to be physically
active. Anthropologists indicate that the need to
be active is associated with our need to find food,
fight predators, and to flee for safety. While the
“fight or flight” response that prepares people for
physical activity still exists, automation and tech-
nology have freed many from the heavy physical
labor that was characteristic of previous genera-
tions. The American workweek decreased from 70
hours in 1860 to less than 40 hours in the year
2000. Baseline data for the national health goals
for the year 2010 indicate that 40 percent of the
adults eighteen years of age and older do no
regular leisure time activity. Approximately 23
percent of adults in the United States report regu-
lar vigorous physical activity (20 minutes or more 3
days a week) and only 15 percent report moderate
physical activity equal to brisk walking (30 minutes
on at least 5 days a week). Health goals for 2010
outline the need to increase these proportions—
by 15 to 30 percent for vigorous activity and 23 to
30 percent for moderate activity—and to reduce
sedentary behaviors from 40 percent to 20 per-
cent. Goals are also outlined for increasing partici-
pation in physical activities such as resistance train-
ing for muscle fitness and stretching for developing
flexibility.

Also apparent is the decline in physical activity
from childhood to adulthood. Sedentary behavior
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is almost nonexistent among young children (about
6 percent for boys and 8 percent for girls) but
increases to more than 20 percent by age twenty
(22 percent for males and 25 percent for females).
Vigorous activity decreases from 71 percent for
boys and 66 percent for girls at age twelve to 43
percent for males and 28 percent for females at
age twenty. Moderate activity levels decrease from
39 percent for boys and 32 percent for girls at age
twelve to 22 percent for males and 21 percent for
females at age twenty.

Different segments of the population are more
active than others. Beginning in childhood and
continuing throughout life, males are more active
than females, with differences varying depending
on the type of activity. Disparities in activity levels
are also apparent for various ethnic groups. Afri-
can Americans, Hispanics, and Native Americans,
for example, are typically less active than non-
Hispanic whites. To some extent these differences
are influenced by education and socioeconomic
status. Low socioeconomic groups with low educa-
tion levels are less likely to be active than middle
and high socioeconomic groups with higher edu-
cation levels. The fact that minority populations
are underrepresented in the upper socioeconomic
and upper education levels could account for some
of the differences in activity levels among eth-
nic groups.

PHYSICAL ACTIVITY AND HEALTH

Medical progress in preventing and treating infec-
tious disease resulted in major changes in the
causes of death between 1900 and 2000. Pneumo-
nia, tuberculosis, and diarrhea were the three
most common causes of death in 1900. In 2000, in
developed countries, the leading causes of death
were heart disease, cancer, and stroke. Large long-
term public health studies began to focus on these
chronic diseases by the mid-1900s, and by the
1960s several major studies had been published
establishing physical inactivity as an important
contributor to chronic conditions, especially heart
disease. Some of the more prominent studies
showed that people in active occupations, such as
bus conductors in London, postal workers who
delivered the mail, and longshoreman who did
hard physical labor, were less likely to have heart
attacks and other related heart conditions than
bus drivers, postal clerks who sorted the mail, and

white-collar workers who did little physical activity
on the job.

The wealth of evidence led the Surgeon Gen-
eral of the United States to note: “Many Americans
may be surprised at the extent and strength of the
evidence linking physical activity to numerous
health improvements. Most significantly, regular
physical activity greatly reduces the risk of dying of
coronary heart disease, the leading cause of death in
the United States. Physical activity also reduces the
risk of developing diabetes, hypertension, and
colon cancer; enhances feelings of general well-
being; is important for healthy bones and joints;
and helps maintain function and preserves inde-
pendence in older adults” (Corbin and Pangrazi,
1999). Table 1 synthesizes the findings of the
research through the year 2000, as accumulated
from a variety of sources.

Prior to 1960, little attention had been fo-
cused on the amount of physical activity necessary
to produce health benefits. With the fitness boom
in the 1960s, researchers began more intense ef-
forts to find out “how much physical activity is
enough,” though the focus was primarily on how
much is enough for improved fitness and physical
performance, rather than on the health benefits of
activity. The research, initially prompted by coaches
interested in enhancing the performance of ath-
letes, led to the development of guidelines based
on the frequency, intensity, and duration of activ-
ity necessary to improve fitness for performance.
By the 1970s, the focus on high intensity and short
duration activity was firmly established. In 1972,
the American Heart Association (AHA) published
an exercise testing and training handbook and, in
1975, the American College of Sports Medicine
(ACSM) published its first set of guidelines outlin-
ing the frequency, intensity, duration, and mode
of exercise necessary to produce physical fitness.

The focus on exercise for fitness and per-
formance began to change with the accumulation
of public health research outlining the health bene-
fits of activity. The evidence that accumulated in
the last half of the twentieth century resulted in
new guidelines in the 1990s. In July 1992, the
AHA, in cooperation with ACSM, the Centers for
Disease Prevention and Control (CDC), and the
President’s Council of Physical Fitness and Sports,
issued a statement acknowledging the importance
of lifestyle physical activity as a means of reducing
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Table 1

Physical Activity, Health, and Disease

Overall Mortality
• Higher levels of regular physical activity are associated with lower mortality rates for both older and younger adults.
• Those who are moderately active on a regular basis have lower mortality rates than those who are least active.
Cardiovascular Diseases
• Regular physical activity or cardiorespiratory fitness decreases the risk of cardiovascular disease mortality in general and of coronary heart disease 

(CHD) mortality in particular. Existing data are not conclusive regarding a relationship between activity and stroke.
• The level of decreased risk of CHD attributable to regular physical activity is similar to that of other lifestyle factors, such as keeping free from cigarette 

smoking.
• Regular physical activity prevents or delays the development of high blood pressure, and it can reduce blood pressure in people with hypertension.
Cancer
• Regular physical activity is associated with a decreased risk of colon cancer.
• There is no association between physical activity and rectal cancer. Data are too sparse to draw conclusions regarding a relationship between physical 

activity and endometrial, ovarian, or testicular cancers.
• Despite numerous studies on the subject, existing data are inconsistent regarding an association between physical activity and breast or prostate cancers.
Diabetes Mellitus
• Regular physical activity lowers the risk of developing non-insulin-dependent diabetes mellitus and is associated with increased insulin sensitivity.
• Regular physical activity plays an important role in improving quality of life for both non-insulin-dependent diabetes and insulin-dependent diabetes 

when included as part of a well planned self-management program.
Osteoarthritis and Osteoporosis
• Regular physical activity is necessary for maintaining normal muscle strength, joint structure, and joint function. In the range recommended for health, 

physical activity is not associated with joint damage or development of osteoarthritis and may be beneficial for many people with arthritis.
• Competitive athletics may be associated with the development of osteoarthritis later in life, but sports-related injuries are the likely cause.
• Weight-bearing physical activity is essential for normal skeletal development during childhood and adolescence and for achieving and maintaining peak 

bone mass in young adults, especially females.
• It is unclear whether resistance- or endurance-type physical activity can reduce the accelerated rate of bone loss in postmenopausal women in the 

absence of estrogen replacement therapy.
Falling
• There is promising evidence that strength training and other forms of exercise in older adults preserve the ability to maintain independent living status 

and reduce the risk of falling.
Obesity
• Low levels of activity, resulting in fewer kilocalories used than consumed, contribute to the high prevalence of obesity in the United States.
• Physical activity favorably affects body fat distribution.
• Good physical fitness, associated with regular physical activity, has been shown to be a risk factor independent of body fatness. For this reason, a fit 

and active person who is overfat has lower risk for many chronic health problems than person of lower body fat level who is unfit and inactive.
Immune System Function
• Moderate bouts of activity tend to have an immune system boost that lasts for short periods of time after the activity has been completed.
• Regular physical activity, and associated high level physical fitness, is related to reduced incidence of upper respiratory tract infections including the 

common cold.
• Moderate activity can help those with some immune system disorders (e.g., HIV/AIDS) maintain body weight, muscle mass, as well as contribute to an 

improved quality of life.
• Extreme bouts of physical activity can result in temporary decreases in immune system function immediately after the activity (e.g., marathon).
Mental/Emotional Health
• Physical activity appears to relieve symptoms of depression and anxiety and improve mood.
• Regular physical activity may reduce the risk of developing depression, although further research is needed.
Health-Related Quality of Life
• Physical activity appears to improve health-related quality of life by enhancing psychological well-being and by improving physical functioning in 

people compromised by poor health.
• Cognitive functioning has been linked to good fitness and active lifestyles.
Physical Fitness
• Appropriate physical activity results in improved health related physical fitness including cardiovascular fitness, strength, muscular endurance, flexibility, and 

body composition.
• Good health related physical fitness is associated with reduced incidence of heart disease and other chronic diseases.
• Good health related and motor fitness improves physical performance capabilities that are associated with improved quality of life, leisure time 

enjoyment, and ability to work efficiently.
Adverse Effects of Physical Activity
• Serious cardiovascular events can occur with physical exertion, but the net effect of regular physical activity is a lower risk of mortality from 

cardiovascular disease.
• Extreme physical activity is associated with decreased immune function, some eating disorders, and overuse musculoskeletal injuries.
• Many musculoskeletal injuries related to physical activity are believed to be preventable by performing exercise properly, progressing gradually, and 

avoiding excessive or overtraining.

SOURCE: Adapted from various references (Corbin and Pangrazi, 1999; USDHHS, 1996; USDHHS, 2000)
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disease risk. The recommendations focused on
accumulating thirty minutes (or more) of moder-
ate physical activity throughout the day over the
course of most days of the week. Examples of such
activities are walking up stairs (instead of taking
the elevator), gardening, raking leaves, dancing,
and walking all or part of the way to work. Activity
can also be planned exercise or recreation such as
jogging, playing tennis, swimming, and cycling.

Based on the accumulating evidence, Blair
and colleagues (1993) suggested the need for a
shift from the strategy of exercise for fitness to a
new strategy of physical activity for public health.
This new strategy, sometimes referred to as the
“lifetime physical activity strategy,” differs from
earlier strategies in three ways. First, the new
strategy focuses on the amount of physical activity
necessary to produce health benefits associated
with reduced morbidity and mortality rather than
fitness or performance benefits. Second, the new
strategy focuses on moderate activity rather than
the vigorous physical activity of the old strategy
designed to enhance fitness and performance.
Finally, the new strategy emphasizes the value of
accumulating physical activity throughout the day,
as opposed to having to perform the activity in a
single bout.

THE PHYSICAL ACTIVITY PYRAMID

The 2000 exercise and prescription guidelines of
the ACSM acknowledged the new strategy of physi-
cal activity for health. The FIT (frequency, inten-
sity, time or duration) formula for various types of
physical activity was adjusted to include more
moderate activity that results in specific health
benefits. The Physical Activity Pyramid (see Figure
1) illustrates the FIT formula for six different types
of physical activity, each with its own unique bene-
fits. The Physical Activity Pyramid is modeled after
the Food Guide Pyramid developed by the United
States Department of Agriculture.

At the base of the pyramid (Level 1) is lifestyle
physical activity. Lifestyle physical activities are
those people can do as part of their regular work-
day or daily routine. Examples of such activities
are yard work and delivering the mail. A person
who works while sitting at a desk for most of the
day can get lifestyle activity by walking or riding a
bicycle to work rather than driving a car, or by
walking up the stairs at work rather than taking an

elevator. Those who are totally sedentary should
focus on this level of the pyramid because moder-
ate amounts of physical activity can provide many
of the health benefits outlined in Figure 1. As the
1996 Surgeon General’s Report states, “something
is better than nothing,” and a good start would be
thirty minutes of lifestyle physical activity on most
days of the week.

Level 2 of the pyramid includes active aerobic
activities. Aerobic activities are those performed at
a pace for which the body can supply adequate
oxygen to meet the demands of the activity. Because
lifestyle activities meet this criterion, they are aero-
bic in nature. In the pyramid, however, active
aerobics refers to those aerobic activities that ele-
vate the heart rate to an appropriate target heart
rate. This level includes aerobic activities using the
FIT formula based on target heart rate (elevating
the heart rate to an appropriate intensity at least
three days a week for a time of at least 20 minutes).
Examples of popular moderate to vigorous active
aerobics are aerobic dance, step aerobics, jogging,
moderate to vigorous swimming, and biking.
Because they are more vigorous than activities at
Level 1, active aerobics can be performed less
frequently and the time of each activity bout can
be shorter.

Also on Level 2 of the pyramid are active
sports and recreational activities. Some examples
of active sports are basketball, tennis, hiking, rac-
quetball, and volleyball. Like active aerobics, this
type of activity is typically more vigorous than
lifestyle physical activity. Sports involve vigorous
bursts of activity with brief rest periods. Though
they are often not truly aerobic in nature, when
they are done without long rest periods they have
many of the same benefits as aerobic activities.
The FIT formula for active sports and recreation is
similar to the formula for active aerobics.

Some sports are not vigorously active and
should be considered lifestyle physical activities.
For example, golf, as a physical activity, is similar
to walking to work, rather than the more vigorous
activity generated in tennis or basketball—it is
beneficial, but not vigorous in nature. Recrea-
tional activities such as rock climbing or canoeing
are not considered to be sports by some people.
Nevertheless, they can be used to meet the three-
day moderate to vigorous recommendation for
active sports if performed vigorously. Recreational
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Figure 1

Inactivity
watching TV

sitting

F = infrequent
l = low
T = short

F = 3–7 days/week
l = stretching
T = 10–60 s, 1–3 sets

F = 2–3 days/week
l = muscle overload
T = 8–12 reps, 1–3 sets

Flexibility
Exercises
stretching

F = All or most days/week    l = moderate    T = 30+ minutes

Muscle
Fitness

Exercises
weight training

calisthenics

Active Aerobics
aerobic dance

jogging
blading

Active Sports
and Recreation

tennis
hiking

F = 3–6 days/week    l = moderate–vigorous    T = 20+ minutes

Lifestyle Physical Activity
walk to work

climb the stairs
do yard work

LEVEL 4

LEVEL 3

LEVEL 2

LEVEL 1

SOURCE: The Physical Activity Pyramid, as well as some content for this article, is adapted from the following references: Corbin and 
Pangrazi 1998 and Corbin and Lindsey 1997.

activities such as fishing and chess are not consid-
ered to be in this category. These activities have
benefits, but are not in the moderate to vigorous
physical activity category.

Flexibility exercises are included at Level 3 of
the pyramid. These are referred to as exercises

because they are done specifically to build the part
of physical fitness called flexibility. Flexibility is the
ability to use joints through a full range of motion
as a result of having long muscles and elastic
connective tissues. There are, no doubt, some
activities from the first two levels of the pyramid
that help build flexibility to some extent. Still, to
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develop this part of fitness, it is necessary to do
special flexibility exercises that involve stretching
the muscles and using the joints through their full
range of normal motion. For this purpose stretch-
ing exercises are best.

Flexibility exercises should be done at least
three days a week, and as often as every day. The
intensity requires stretching beyond normal to a
point of mild discomfort. Each exercise is per-
formed several times for 15 to 30 seconds. It is
important to perform exercises for each of the
body’s major muscle groups.

Muscle fitness includes strength and muscular
endurance. Exercises to develop muscle fitness are
included at Level 3 of the pyramid. Some of the
activities from the first two levels of the pyramid
can contribute to the development of muscle fit-
ness. But most experts agree that if you want to
improve muscle fitness you need to do some exer-
cises especially designed to build it.

The ACSM recommends that muscle fitness
exercises be done at least twice a week. Exercises
for several different muscle groups (between 8 and
10) should be done using a percentage of the
maximum weight a person can lift. The percentage
(intensity) depends on the type of muscle fitness to
be developed. Each exercise should be performed
8 to 12 times (a set). More frequent training and
additional sets or combinations of sets and repeti-
tions produce larger strength gains, but the addi-
tional improvement is relatively small.

At the top of the pyramid is inactivity (Level
4). Some inactivity is not necessarily bad. For
example, we need adequate amounts of sleep, and
after vigorous exercise rest is important. Also,
there are benefits associated with activities that are
fairly sedentary. Fishing can be a relaxing experi-
ence that helps people get away from the stress of
daily living. Nevertheless, the Physical Activity Pyra-
mid is meant to provide information about the
benefits of regular physical activity. Sedentary liv-
ing as a lifestyle is discouraged. Long periods of
inactivity during the hours of the day when you are
awake should be limited. People who only sit and
watch television or who spend all of their free time
playing video games are not getting the activity
they need for good health.

Ideally, a person should do some regular physi-
cal activity from each of the first three levels of the

pyramid each week. However, if doing activity at
all three levels proves discouraging or seems to be
too difficult, it is better to select activities from
fewer categories, beginning with the bottom of the
pyramid.

GENETICS, MATURATION, AGE, AND
OTHER DETERMINANTS OF ACTIVITY

Studies have shown that some animals tend to be
more active than others. Humans are no exception
in that a genetic predisposition to be active is one
of several factors that determine the daily activity
levels of children and adults. While social and
environmental factors account for more of the
variability in human activity than genetics, there
are several ways in which heredity is important.

Physical fitness is highly influenced by hered-
ity, especially in childhood. The amount of varia-
bility in physical fitness associated with heredity
ranges from 10 percent to as high as 60 percent
(e.g., maximal aerobic power, 25%; muscular en-
durance, 21%; muscle strength, 30%; body fat,
25%; bone density, 30—60%). Evidence suggests
that fit people are more likely to be active than
unfit people, thus heredity influences activity lev-
els via its relationship to fitness.

Recent evidence also indicates that all people
do not respond similarly to regular physical activ-
ity. Large variations have been noted between
people who have a hereditary predisposition to
respond to physical activity and those who do not
have this predisposition. In other words, some
people have the genetic makeup to respond more
favorably to physical activity than others. Given
the same activity program, some show consider-
ably greater improvements in fitness than others.

Maturation also influences physical activity
and fitness. During puberty, the potential for physi-
cal activity to produce gains in fitness is enhanced.
Thus, teens are more responsive to physical activ-
ity than children. The feedback from performance
improvements stimulates an interest in activity
among those who are more mature physically
compared to those who are less mature and do not
see similar benefits for the same amounts of activ-
ity. Those who mature early may be more inclined
to see the benefits of regular physical activity than
those who mature later.
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There is an abundance of evidence to indicate
that children are the most active group in society.
Beginning in the early school years, activity drops
consistently throughout life. The most precipitous
declines occur during the teenage years. The drop
in activity continues throughout life, though the
drop from the teens to the early twenties is less
dramatic than the drop-off from childhood to the
teen years. Older adults (above 50) are typically
less active than younger adults. Much of the de-
cline with age can be attributed to decreases in
dopamine levels, which are associated with de-
creases in motivation to be active, though social
factors (influence of friends, family, and role mod-
els), psychological factors (self-efficacy, enjoyment,
beliefs about activity, and barriers to activity),
physical factors (weather, safety, convenience, and
availability), and demographic factors (sex, educa-
tion, and vocation) all play a role in adult physical
activity patterns.

GUIDELINES AND APPROACHES TO
INCREASING ACTIVITY LEVELS

Among the most important physical activity guide-
lines are those of the ACSM and the CDC, which
has established guidelines for the promotion of
physical activity among youth. In addition, Healthy
People 2010 (2000), a statement of national health
goals, includes important national health objec-
tives relating to physical activity and outlines pri-
orities for changing activity patterns of Americans.
Important strategies include increasing moderate
and vigorous activity, as well as involvement in
activities for muscle fitness and flexibility through
increased school physical education, decreased
television viewing, improved facilities for physical
activity, and increased programs to promote walk-
ing and cycling as daily life activities. Expanded
worksite health-promotion programs, improved
health and wellness education, and greater public
information access are other strategies that are
outlined.

It is important to point out that the physical
activity guidelines that are appropriate for adults
are not appropriate for children. Appropriate guide-
lines for physical activity for children, including
applications of the physical activity pyramid for
younger age groups are available in Physical Activ-
ity for Children: A Statement of Guidelines (1998)

published by the National Association for Physical
Education and Sports.

CHARLES B. CORBIN

ROBERT P. PANGRAZI

(SEE ALSO: Behavior, Health-Related; Centers for
Disease Control and Prevention; Chronic Illness;
Coronary Artery Disease; Epidemiologic Transition;
Foods and Diets; Healthy People 2010; Lifestyle;
Nutrition)
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PHYSICIAN
A physician working in public health focuses on
diagnosing and improving the health of communi-
ties. Such physicians are dedicated to the preven-
tion of illness, injury, and disability, and to the
promotion of healthy behaviors and improved

quality of life. They provide special knowledge,
skills, and especially leadership to resolve public
health issues. Public health physicians often have
clinical and/or administrative roles in local or
state health departments, federal or international
health agencies, academic institutions, and not-
for-profit and for-profit health and health care
organizations. While physicians enter public health
with different clinical backgrounds, many have
formal public health training and hold specialty
board certification in preventive medicine, the
combined art and science of getting and keeping
people healthy.

TERESA C. LONG

(SEE ALSO: Preventive Medicine)

PILOT STUDY
A pilot study is a small-scale methodological test
intended to ensure that proposed methods and
procedures will work in practice before being
applied in a large, expensive investigation. Pilot
studies provide an opportunity to make adjust-
ments and revisions before investing in, and incur-
ring, the heavy costs associated with a large study.

JOHN M. LAST

PLAGUE
Plague is a disease of rodents and their fleas that
can be transmitted to humans. Throughout his-
tory, plague, often referred to as the “Black Death,”
has caused catastrophic pandemics resulting in
deaths of tens of millions of persons. The disease is
caused by a gram-negative bacterium, Yersinia pestis.
Humans are usually infected by the bite of infec-
tive rodent fleas, but infection also occurs through
handling or ingesting infectious animals or by
inhaling infective respiratory droplets expelled by
humans or animals.

Initial signs and symptoms of plague may be
nonspecific, with fever, chills, headache, malaise,
musculoskeletal pains, nausea, and weakness lead-
ing to prostration. Persons with bubonic plague,
the most common form of plague, typically de-
velop painful, swollen lymph nodes near the site of
an infective flea bite. Less common forms of plague
can infect the bloodstream (septicemic plague),
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the lungs (pneumonic plague), the throat (pha-
ryngeal plague), or the coverings of the brain
(meningeal plague). Pneumonic plague is a severe
and rapidly progressive form of the disease that
quickly leads to difficulty in breathing, a cough
with bloody sputum, and shock.

In any of its clinical forms, plague can be fatal
if not diagnosed and treated correctly early in the
course of the disease. The diagnosis is made by
combining information on possible infective expo-
sures, clinical signs and symptoms, and results
from laboratory tests. Treatment, which should
begin as soon as the diagnosis is suspected, relies
on the aminoglycoside group of antibiotics (strep-
tomycin, gentamicin), tetracyclines (doxycycline,
tetracycline, oxytetracycline), chloramphenicol, or
trimethoprim-sulfamethoxazole. Laboratory diag-
nosis is made by direct examination of stained
clinical materials, serologies, antigen-detection, iso-
lation of culture media, and molecular-genetic
characterizations.

Plague is present in wild rodent populations
over large but scattered rural areas of the Ameri-
cas, Africa, and Asia. Outbreaks sometimes occur
among wild rodent populations and occasionally
among rat populations in villages and towns, though
rarely in cities. When plague involves rats living in
or around homes, humans are at their highest risk
of exposure. In the United States, plague occurs in
the western third of the country, most often in
burrowing rodents and their fleas. Plague also
occurs in scattered areas of South America, espe-
cially the Andean region; in north-central, eastern,
and southern Africa; in Madagascar; in several
states in the Near East (Saudi Arabia, Yemen,
Jordan, and Iranian Kurdistan); central and south-
ern Asia (Georgia, Kazakhstan, Mongolia, China,
and India); and Southeast Asia (Myanmar, Viet-
nam, and Indonesia).

Plague prevention on an individual level in-
volves avoidance of areas of known plague activity,
taking personal precautions against flea bites, avoid-
ing sick or dead animals, and seeking medical
care at the earliest signs of illness. No vaccine
against plague is available in the United States.
Pneumonic plague patients should be managed in
isolation under respiratory droplet precautions.
Postexposure antibiotics may be warranted for
persons who, in the previous two days, were likely
to have been exposed to infectious fleas or have

had close direct exposure to a person or animal
with pneumonic plague. Routine community pre-
vention and control of plague is achieved through
sanitation and hygiene measures that limit food
and harborage for rodents. In the event of a plague
outbreak, flea control should be implemented
before attempts are made to kill rats.

DAVID T. DENNIS

(SEE ALSO: Black Death; Epidemics; Isolation; Univer-
sal Precautions; Vector-Borne Diseases; Zoonoses)
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PLANNED APPROACH TO
COMMUNITY HEALTH
(PATCH)

The Planned Approach to Community Health
(PATCH) was developed in 1983 by the United
States Centers for Disease Control (CDC) in part-
nership with state and local health departments
and community groups. It was designed to provide
a model to assist state and local public health
agencies, in their partnerships with local commu-
nities, to plan, conduct, and evaluate health pro-
motion and disease prevention programs. PATCH
was also intended to serve as a mechanism to
improve links both within communities and be-
tween communities and state health departments,
universities, and other agencies and organizations.
PATCH combines the principles of community
participation with the diagnostic steps of applied
community-level epidemiology. The development
of PATCH was influenced by the theoretical as-
sumptions underlying the PRECEDE model, by
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the literature on community organization and de-
velopment, and by CDC’s tradition of working
through state health agencies in the application of
health promotion and disease prevention programs.

The PATCH process guides users through five
phases: (1) mobilizing the community, (2) collect-
ing and organizing data, (3) choosing health pri-
orities, (4) developing a comprehensive interven-
tion plan, and (5) evaluation. Moving from the
initiation to the full implementation of PATCH
can take can up to a year or more. Successful
implementation depends upon actively engaging
community members in the process, having ade-
quate time and resources to gather and interpret
data to guide program development, and develop-
ing cohesion among stakeholder organizations.
PATCH is an example of a model that has not only
tested the application of theory, but has also facili-
tated the link between research and practice in
community health education and health promotion.

PATCH is widely recognized as a practical and
user-friendly model for community health promo-
tion and disease prevention planning. It has been
used in combination with other community-based
planning frameworks such as Assessment Protocol
for Excellence in Public Health (APEXPH) and
Healthy Cities.

Public health staff in over forty states have
received training in the PATCH process and it has
been applied in over three hundred local commu-
nities in the United States, as well as several com-
munities in Canada, Australia, and in the Panama
Canal region by the United States military. It has
also been applied in a wide variety of settings,
including hospitals, managed care organizations,
universities, voluntary health agencies, local health
departments, agricultural extension services, and
work sites. PATCH has also been employed to
focus on the health needs of diverse populations
to address such topics as cardiovascular disease,
injury prevention, HIV/AIDS (human immunode-
ficiency virus/acquired immunodeficiency syn-
drome), teen pregnancy, and tobacco use.

Although no longer directly funded by the
CDC, the PATCH process continues to be refer-
enced and used by many organizations and agen-
cies for community planning and for the training
of new public health and health promotion profes-
sionals. Further discussion of theory, applications,
and evaluation of PATCH can be found in many

publications, some of which are included in the
bibliography below.

BRICK LANCASTER

MARSHALL KREUTER

(SEE ALSO: Centers for Disease Control and Preven-
tion; Community Health; Community Organization;
Epidemiology; Health Promotion and Education;
Mobilizing for Action through Planning and Part-
nerships; PRECEDE-PROCEED Model)
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PLANNED PARENTHOOD

Planned Parenthood Federation of America, Inc.
describes itself as the world’s oldest and larg-
est voluntary family planning organization. Mar-
garet Sanger (1879–1966) started the first birth-
control clinic in Brooklyn in 1916 and organiza-
tions she founded eventually merged to become
the Planned Parenthood Federation of America.
Women throughout the United States took up the
cause and established family planning services that
would became a part of the national organization.
In 2000, the organization comprised 132 affiliate
organizations providing reproductive health care
and education in forty-seven states and the District
of Columbia.

The Planned Parenthood Federation of Amer-
ica provides national leadership for advocacy to
increase services that prevent unintended preg-
nancy, improve the quality of reproductive health
care, and ensure access to abortion. The national
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organization provides family-planning services in-
ternationally through its Family Planning Interna-
tional Assistance program, and it supports coop-
erative international programs through Planned
Parenthood Global Partners and the International
Planned Parenthood Federation. The International
Planned Parenthood Federation is headquartered
in London. There are Planned Parenthood organi-
zations in Canada and Latin America as well.

In 1998, Planned Parenthood of America af-
filiates operated 850 health centers and served
2,364,864 clients. Over 79 percent of these clients
received contraceptive services and health assess-
ments, including breast and cervical cancer screen-
ing. Affiliate health centers also provide testing
and treatment for sexually transmitted infections,
including HIV (human immunodeficiency virus)
testing. Many affiliates offer abortion services, and
a growing number of affiliates provide prenatal
and primary care, midlife services, and expanded
diagnostic and treatment services.

Planned Parenthood affiliates also provide sexu-
ality education and risk reduction programs in
their communities, and they advocate for protect-
ing access to reproductive health services at local
and state levels.

ROBERTA E. ABER

(SEE ALSO Abortion; Abortion Laws; Contraception;
Family Planning Behavior; Maternal and Child
Health; Reproduction)
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PLANNING FOR PUBLIC
HEALTH
To “plan” means to form a scheme or method for
doing or achieving something. In public health, as
in most fields, planning is undertaken to deter-
mine the ways, means, and timetable by which
specific goals and objectives can be achieved.

Planning in public health takes many forms.
Whether within government or outside it, a plan-
ning process is employed to identify and organize

the resources and actions necessary to safeguard
and improve the public’s health. Public health
planning can occur at the municipal, state, re-
gional, national, or international level. Goals are
often defined by a specific health problem or
concern (e.g., reduce heart disease, mental illness,
or dental caries), and are usually coupled with
specific health objectives (e.g., to reduce overall
age-adjusted heart disease mortality rates by 10%
over a ten-year period), service objectives (e.g.,
every resident of a country will be covered by
health insurance for a basic set of benefits), or
process objectives (e.g., develop indicators for
accountability for each program area, or cut the
budget by 15%).

In public health, planning can be initiated
and led by a variety of public health agencies
or by other health-interested organizations, al-
though official public health agencies usually have
some involvement in the planning process. Broad
efforts to plan for improved population health
can often benefit from involving stakeholders from
other sectors whose actions influence health, such
as transportation, housing, environment, economic
policy, nutrition and food security, welfare,
and others.

The U.S. government has established a peri-
odic planning cycle for a comprehensive process
to develop a set of national disease-prevention and
health-promotion objectives. The first set of na-
tional health targets, published in 1979, was Healthy
People: The Surgeon General’s Report on Health Pro-
motion and Disease Prevention. Goals were set to
reduce mortality among infants, children, adoles-
cents and young adults, and adults. The broad
goals for the most recent decennial planning proc-
ess, completed in 1999 and incorporated into the
report Healthy People 2010, are to increase quality
and years of healthy life, eliminate health dispari-
ties, and achieve access to preventive services.
Goals, objectives, and specific quantifiable mile-
stones that support each goal and objective are
organized into twenty-eight topic areas by health
problem, and into three select populations. There
are 467 separate objectives and related indicators.
Similar processes and related goals and objectives
are set by states and some municipalities.

Some areas of very active public health plan-
ning include manpower resources, access to health
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care services, and improved structures and proc-
esses to meet the needs of specified populations,
such as those with HIV/AIDS (human immunode-
ficiency virus/acquired immunodeficiency disease).
In some circumstances, laws or regulations at the
federal or state level dictate a carefully defined
planning process as a condition of receipt of funds.
Such is the case for the substantial funds available
for care and prevention of HIV/AIDS, where an
extensive community planning process with sub-
stantial participation of those affected by this con-
dition are mandated. States and municipalities
often have to submit detailed plans as a condition
of receiving funds from the higher levels of gov-
ernment. For example, each state must submit a
maternal and child health plan to receive federal
block-grant money for health improvement activi-
ties for children and families.

Many tools are available to support planning.
These include data and data analysis concerning
the burden of disease, the distribution of available
resources, and resource utilization and health out-
comes. Information is also available on what inter-
ventions have been shown to be effective in prac-
tice. This information comes from a variety of
sources, such as reports of the Surgeon General,
the U.S. Clinical Preventive Services Task Force,
and the U.S. Task Force on Community Preventive
Services. Assessment of process and outcome re-
sults of planned interventions determine the effec-
tiveness and efficiency of the plan and/or its
execution.

An important movement within planning has
been to involve representatives of those that will
be affected by proposed plans. This participatory
planning approach has significant strengths, though
its influence on a specific plan and its ultimate
health impact can vary.

JONATHAN E. FIELDING

(SEE ALSO: Community Health; Community Organiza-
tion; Health Goals; Healthy People 2010; Mobiliza-
tion for Action through Planning and Partnerships;
Regional Health Planning)
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PLAQUE

Dental plaque is a biofilm that forms naturally on
the tooth surface. It consists of a diverse microbial
community embedded in a polymer matrix of
bacterial and salivary origin. Because environmen-
tal conditions vary from place to place within the
oral cavity, each tooth site with plaque represents
its own distinct ecosystem, and the dominant mi-
crobial composition at each site depends on the
outcome of numerous host-microbe and microbe-
microbe interactions. Initial bacterial colonizers
quickly become established on a clean tooth sur-
face, and a pattern of subsequent bacterial succes-
sion has been identified. If left undisturbed, plaque
reaches a maximum bulk after about seven days.
Plaque deposition begins supragingivally—on the
visible part of the tooth above the gum line—and if
left undisturbed can progress subgingivally—into
the crevice between the gum and the tooth. Micro-
bial interactions usually keep the bacterial com-
position of plaque fairly stable, but when this
homeostasis breaks down, the shifts in microbial
balance can trigger the initiation of dental caries
(tooth decay) or gingivitis (gum inflammation).
Few bacteria can be isolated from around healthy
gum tissue, although with gingivitis there is a
considerable increase in the number and complex-
ity of bacteria as the lesion develops. Subgingival
plaque, if left undisturbed, can become a calcified
matrix (calculus, or tartar) that can harbor harm-
ful bacteria. Not surprisingly, subgingival calculus
is closely associated with periodontal diseases. Spe-
cifically, Porphyromonas gingivalis and Bacteroides
forsythus in subgingival plaque had been associated
with both periodontal inflammation and bone loss.

Although dental plaque is commonly depicted
in commercial advertising as the cause of both
caries and periodontitis, dental plaque also bene-
fits the host by helping to prevent intra-oral coloni-
zation by exogenous species. Plaque is also a re-
pository for fluoride and other minerals that serve
both to inhibit the demineralization of dental
enamel—the first step in the development of a
cavity—and to promote remineralization of early



PNEUMOCOCCAL VACCINE

930

lesions. The fact that caries is initiated by a drop in
plaque pH, following the fermentation of simple
carbohydrates by certain bacteria resident in plaque,
further exemplifies plaque’s delicate ecology. Con-
trolled plaque is beneficial, uncontrolled plaque
can be harmful.

Prevention of plaque-related disease is geared
toward plaque control rather than eradication.
The goal in preventing periodontitis (diseases of
the supporting structures of the tooth) is to pre-
vent fresh plaque from becoming established
enough to permit the growth of pathogenic bac-
teria. This goal is best achieved by thorough
toothbrushing at least once per day with a fluoride-
containing toothpaste, plus consistent professional
prophylactic care. So long as plaque remains
supragingival, it can be controlled by mechanical
or chemotherapeutic means. Once plaque becomes
established subgingivally, however, an individual
cannot remove it and professional intervention is
necessary. Carrying out personal oral hygiene with
a fluoride-containing toothpaste helps maintain
high fluoride levels in plaque and thus inhibits the
development of caries.

BRIAN A. BURT

(SEE ALSO: Caries Prevention; Gingivitis; Oral
Health; Primary Prevention)
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PNEUMOCOCCAL VACCINE

Pneumococcal vaccine is prepared by purifying
polysaccharides (sugars) from the capsules of the
most common types of Streptococcus pneumoniae
causing human illness. The mix of types is differ-
ent for adults and children. The first pneumococ-
cal vaccines, which were administrated in a single
injection, consisted of only polysaccharides and
did not reliably induce protection in infants and
young children, nor did they induce immunologic
memory. Consequently, protection (which was only
partial) lasted only for a few years. In adults these
vaccines provided 50 to 80 percent protection

against severe pneumococcal disease. They were
recommended for all persons sixty-five years of
age or older and for younger persons with medical
conditions that put them at increased risk of pneu-
mococcal disease (such as chronic cardiovascular
or pulmonary disease, diabetes mellitus, and alco-
holism). Newer vaccines are prepared by conjugat-
ing the polysaccharides with some protein to in-
duce immunologic memory and provide protection
to infants as well as adults. They are administrated
in a series of three injections at intervals of ap-
proximately two months. Approximately 90 per-
cent of infants who receive the vaccine are pro-
tected from systemic disease caused by the types of
pneumococci contained in the vaccine. Duration
of protection and the possible need for booster
doses has not yet been established. No serious
adverse effects have been shown to be caused by
either formulation of pneumococcal vaccine.

ALAN R. HINMAN

(SEE ALSO: Immunizations)
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PNEUMOCONIOSIS

See Occupational Lung Disease

POLICE POWERS

The term “police power” refers to the right of a
government to exercise “reasonable control over
persons and property” to protect the public’s health
and safety. Police powers are rooted in English
common law, extending back at least four centu-
ries. While police departments took their name
from these powers, police departments, with their
focus on crime, were not widely used until the
nineteenth century. Police powers are closely re-
lated to the state’s power to protect itself from
outside forces. The authority derives from the
notion of societal self-defense.
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Police power is best understood in contrast
with the parens patria power: the power to protect
individuals for their own benefit. Confining dan-
gerous mentally ill individuals to protect the pub-
lic is a police power, while confining individuals
for their own protection is a parens patria power.
The state’s authority to restrict individual liberty is
much greater when it is done to protect the public.
Thus, the state has considerable power to prevent
the spread of tuberculosis, but not to force a
person to take medication for hypertension.

Police power allows the destruction or restric-
tion of property that poses a threat to the public,
without paying compensation. It also includes the
right to act without a court hearing or other due
process protections, when necessary, to protect
the public’s health. Aggrieved persons can contest
such actions through habeas corpus proceedings
and other post-restriction proceedings. Some states
have limited their police powers by legislation and
state constitutional provisions.

EDWARD P. RICHARDS

(SEE ALSO: Licensing; Public Health and the Law;
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POLICY FOR PUBLIC HEALTH

The Institute of Medicine defines public health as
“what we, as a society, do collectively to assure the
conditions in which people can be healthy” (1988,
p. 1). It further notes that public health is more
comprehensive than the specific activities of any
particular agency, organization, or sector. Public
health encompasses a wide range of organized
community efforts to prevent disease and pro-
mote health, and it often involves private organi-
zations and individuals, working on their own

or in partnership with the public sector. Policies
for public health consist of planned activities to
address health problems as they are identified
and defined by a community. Thus, public health
activities, including policy development, require
organized community efforts as well as public
involvement.

Public health practitioners typically engage in
organized, interdisciplinary efforts that address
the physical, mental, and environmental health
concerns of communities. As defined by the Insti-
tute of Medicine, three basic public health activi-
ties are essential to the practice of public health:
(1) assessing and monitoring of population and
community health problems and priorities; (2)
assuring that all populations have access to appro-
priate and cost-effective care, including health-
promotion and disease-prevention services; and
(3) formulating policies to resolve local, state, and
national health problems in conjunction with com-
munity and government decision makers.

A public health policy is a plan or a course of
action intended to influence decisions or actions
made by community leaders or by private or public
policy makers. Ultimately, a public health policy is
intended to positively influence the health and
health behavior of individuals in the population.
Such policy is established through public proc-
esses involving individuals and organizations, in-
cluding state and local boards of health, elected
officials, community groups, public health profes-
sionals, health care providers, and private citizens.
At all levels, public health policies are developed,
implemented, and evaluated in a way that incorpo-
rates both quantitative and qualitative scientific
information, as well as the community values that
reflect the demographic, geographic, and cultural
diversity of an area, region, and state.

Evaluation of public health policies is impor-
tant to determine their effectiveness in achieving
desired outcomes. In states where public health
improvement activities are underway, two key con-
cerns emerge in conducting an evaluation of cur-
rent and planned public health policies: first, hav-
ing access to timely and accurate data relevant to
specific health issues, and second, establishing
sound methods to meaningfully involve and in-
form communities, interested stakeholders, groups,
and individuals most affected by the policies. The
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processes used to develop national health targets
for the United States Public Health Service’s Healthy
People series, which began in 1979 and has contin-
ued into 2010, exemplifies public health policy
development in action (e.g., examining progress
and experience from an expanded scientific base
and relying on a broad collaboration among gov-
ernment, voluntary and professional organizations,
businesses, and individuals.)

PATRICIA G. FELTEN

(SEE ALSO: Community Health; Health; Health
Promotion and Education; Philosophical Basis for
Public Health; Politics of Public Health)
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POLIOMYELITIS

Poliomyelitis, or infantile paralysis, is a highly
infectious disease caused by three serotypes of
polioviruses. These viruses belong to the Enterovirsus
genus of the family Picornaviridae. The infection
is transmitted from person to person and rarely
produces clinical symptoms. Less than 1 percent
of infections will result in paralysis. Death may
result, however, especially if respiratory muscles
are affected.

Although archeological findings suggest that
paralytic poliomyelitis existed before the modern

era, the importance of the disease was not recog-
nized until the late nineteenth century. Annual
outbreaks of poliomyelitis involving thousands of
cases occurred during summer and early fall in
various areas of the northern hemisphere during
the first half of the twentieth century, making
poliomyelitis the leading cause of permanent disa-
bility and the cause of numerous premature deaths.
The Drinker respirator, also known as the “iron
lung,” allowed a rapid reduction of poliomyelitis
mortality in the 1930s and 1940s.

A major breakthrough in poliomyelitis con-
trol took place in 1949, when John F. Enders,
Frederick C. Robbins, and Thomas H. Weller de-
veloped a tissue culture system for polioviruses.
The availability of cultured viruses opened the way
to vaccine development. The first poliovirus vac-
cines were licensed for use in the United States in
1955. These vaccines, developed by Jonas Salk,
consisted of formalin-inactivated viruses adminis-
tered through injections. In 1963, a live oral vac-
cine, developed by Albert Sabin, was licensed.
Within ten years of the introduction of vaccines,
the number of poliomyelitis cases decreased by
over 95 percent in the United States, and the last
case induced by indigenous transmission of wild
poliovirus in the United States was detected in
1979. Poliovirus vaccines also allowed rapid de-
clines in disease incidence in Canada, most Euro-
pean countries, Australia, and New Zealand. In
Cuba, a two-round mass vaccination campaign in
1962 interrupted poliovirus transmission and ren-
dered the island free of polio.

Most developing countries did not benefit
from effective poliomyelitis control before the
development of national control programs in the
late 1970s. Mass vaccination campaigns, introduced
in the Americas during the early 1980s, proved to
be an effective means of bringing poliomyelitis
under control. The last case of poliomyelitis in
the Americas was detected in Peru in 1991, and
the western hemisphere was certified as polio-
free in 1994.

In 1988, the World Health Assembly launched
the Poliomyelitis Eradication Initiative, with a goal
of terminating the circulation of wild polioviruses
by the year 2000. This worldwide effort relies on
three main strategies: high levels of vaccination
through routine programs; supplementary vacci-
nation in the form of national immunization days
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Use of the Drinker respirator (iron lung) reduced the
number of deaths from poliomyelitis in the 1930s and
1940s. (© Underwood and Underwood/Corbis)

and local door-to-door immunization (“mopping-
up”) campaigns; and surveillance and investiga-
tion of all cases that resemble acute poliomyelitis
(acute flaccid paralysis). From 1988 to 1999, the
global number of estimated poliomyelitis cases
decreased from 350,000 to 20,000.

An important benefit of achieving the Polio-
myelitis Eradication Initiative goal will be the dis-
continuation of poliovirus vaccination. Stopping
vaccination will require certifying all areas of the
world to be free of wild poliovirus. It will also be
necessary to ensure that all infectious and poten-
tially infectious material are contained in maxi-
mum safety facilities and to stockpile enough vac-
cines to respond to any outbreak that might occur
should poliovirus be released intentionally or un-
intentionally. In this way poliomyelitis eradication
would follow the path pioneered by smallpox
eradication.

PATRICK L. F. ZUBER

(SEE ALSO: Communicable Disease Control;
Immunizations; Smallpox)
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POLITICS OF PUBLIC
HEALTH

In implementing health policy, the United States
government began by taking care of its own—its
armed forces and veterans. In the early years of the
nation, the health of the general population was
addressed only in activities aimed at the control of
epidemics. The National Quarantine Service Act
was passed by Congress in 1878, the year that
9,000 people died in a yellow fever epidemic in
New Orleans, Louisiana, and Memphis, Tennes-
see. In 1890, Congress passed an appropriation
bill for the National Quarantine Service, which
became the United States Public Health and Marine
Hospital Service in 1902, and ultimately the United
States Public Health Service in 1912. In the early
twentieth century, when the federal government
began taking a more active interest in medicine
and public health, its interest was limited to pre-
venting or attacking epidemic diseases, through
quarantine and sanitation improvement, with a
very modest commitment of public funds.

Over the years, the collection of health statis-
tics evolved as a function of state and local govern-
ment, mainly in recognition of the need for vi-
tal statistics in resolving legal matters. Supported
by the American Public Health Association, the
National Board of Health, and the Marine Hospi-
tal Association, the Office of the Census was cre-
ated in 1902, but a birth and death registration
system did not cover the entire nation until 1933.
Over the succeeding years, responsibility for vital
statistics within the states was usually lodged within
health departments, where the data were used to
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support maternal and child health programs, to
define problems in communicable disease con-
trol, and to anticipate the problems of chronic
diseases. In 1946, the federal vital statistics func-
tion was transferred from the Census Bureau to
the U.S. Public Health Service.

Recognizing that records of births and deaths
alone would not completely indicate the impact of
illness and disease on the population, Congress, in
1893, passed a bill to collect weekly morbidity data
from states and cities throughout the country, a
practice that continues to this day.

In 1912, two important pieces of health legisla-
tion were enacted, one creating the Children’s
Bureau and inaugurating maternal and child health
programs, and the other changing the name of the
Marine Hospital Service to the U.S. Public Health
Service (USPHS) and authorizing it to conduct
field investigations and studies. These two laws
have largely defined the roles of federal, state, and
local jurisdiction regarding public health activities
and programs. In 1915 the first statistician ap-
pointed to the USPHS began to conduct house-
hold surveys of pellagra, diet, housing, and eco-
nomic status in the cotton-mill towns of South
Carolina. The Great Depression of the 1930s pro-
vided the opportunity for a nationwide survey of
700,000 households in eighty-three urban areas,
and the results were used over the next twenty
years as baseline data for promoting public health
programs. This data provided the federal govern-
ment and the states with an epidemiological basis
for the support of public health programs.

Health officials appointed by political leaders
and government officials must define public health
policy and programs within the framework of
pertinent legislation and what is acceptable to
the political leadership. This often leads to the
politicization of public health issues and results in
political debate instead of public health discourse.
By contrast, Civil Service appointees, by virtue of
their career protection, can more easily take inde-
pendent positions on controversial public health
issues without threats to their professional careers.

Another important milestone in health affairs
came with the incorporation of the original Marine
Service Hygienic Laboratory into the National
Institutes of Health, which became the federal
government’s major mechanism for performing,

funding, and directing medical and health research.
Major disease and organ-specific institutes have
developed within this framework and have con-
tributed to major advances in our knowledge of
health and disease. Some institutes have been
created by political leadership from congressional
leaders with a particular interest in a certain dis-
ease entity.

Interest groups that form around public health
issues constitute another source of program advo-
cacy. Many of these are organ-specific, such as the
American Liver Foundation and the American
Heart Association, while others are disease-specific,
such as the American Cancer Society and the
American Diabetes Association. These organiza-
tions raise funds in support of their interests, but
they also exercise political advocacy. Groups at
special risks of some diseases also participate in
advocacy on their behalf. Political and public health
leaders, therefore, are subject to multiple pres-
sures for support of various programs and public
health initiatives, and these pressures have the
potential for creating inequities in the distribution
of resources. It is fortunate when public health
leaders have the credibility and stature in their
communities to be perceived as sage advisors to
the community and the political leadership so that
such distortions in the distribution of resources
are minimized.

In February 1998, the president of the United
States committed the nation to eliminate health
disparities among ethnic and racial groups. Fol-
lowing the president’s lead, the Surgeon General
has formally set a national goal of eliminating
health disparities by the year 2010. Although not
articulated as a “political” goal, its achievement
will require the exercise of a political will whose
magnitude has not been seen since the passage of
the Social Security Act of 1935 or the Medicare
and Medicaid legislation in 1965.

As late as the 1960s, public health students
and preventive medicine residents were taught
that as public health professionals they should stay
clear of politics. Their role was seen to be protect-
ing the public’s health within the existing rules.
Once those students and residents left their train-
ing and entered the world of public health prac-
tice, however, they quickly found that the impor-
tant decisions affecting public health agencies’
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ability to protect, promote, and assure the public’s
health were being made in the political arena, and
that those public health professionals who eschewed
politics would not have the resources to carry out
the mandates of public health.

It is odd to note that a nation that prides itself
on its concern for human rights and that passed
the Civil Rights Act of 1964 does not recognize
that the existence of more than 40 million citizens
and residents with no health insurance is a civil
rights issue, and a human rights issue, of major
proportions. Being the only major Western indus-
trial nation that, at a time of unprecedented eco-
nomic prosperity, does not guarantee its people
the right to necessary and appropriate health care
is not a distinction the United States should covet.
Indeed, as early as 1937, Dr. Thomas Parran, the
U.S. Surgeon General, declared that citizens should
have an equal opportunity for health as an inher-
ent right, along with the rights of liberty and the
pursuit of happiness.

The widely praised Institute of Medicine re-
port The Future of Public Health (1988), defined the
role of public health in terms of three core func-
tions, assessment, policy development, and assur-
ance. The report also defines public health’s mis-
sion as “fulfilling society’s interest in creating the
conditions in which people can be healthy.” Thus,
public health is inherently political, and society
influences public health policy through the people
it elects to represent it at local, state, and federal
levels. Every time Congress adopts a budget that is
signed by the president it is defining public health
policy and determining what the nation’s chief
public health instrument, the U.S. Public Health
Service, can do to protect the nation’s health.

In every local political jurisdiction, the govern-
ing body of the local health department is a politi-
cal body. Even when there is a local board of
health, the local governing body usually selects its
members, and by exercising those choices the
political leaders influence the definition of public
health policy in that jurisdiction. In one large
American city, for example, all state or federal
grant requests required city council approval be-
fore submission to the granting agencies. Having
identified and documented an increasing inci-
dence of deaths and injuries due to household
fires in an impoverished section of the city, and

having learned from the city fire marshal that the
absence of smoke detectors in those homes was
contributing to the morbidity and mortality, the
director of public health instructed his staff to seek
a federal grant that could be used to install smoke
detectors in the homes in that section of the city,
especially in the homes of needy elderly citizens
who, by virtue of age and disability, were at great-
est risk. When that proposal was presented to the
city council for approval, that city council deter-
mined that injury and death from fires was not a
public health problem, but a problem for the fire
marshal, and that the director of public health
should stay out of such problems. In that same
state, a state attorney general ruled that attending
at childbirth was not a medical activity and, there-
fore, midwives did not need special training or
licensure. The result was a high rate of obstetrical
misadventures in unregulated birthing centers.
These may seem extreme examples of the role of
politics in defining public health policy and prac-
tice, but they underline the fact that to be success-
ful in protecting the people’s health, public health
practitioners must actively enter the political envi-
ronment in which public health decisions are made.

Free and low-cost school lunches have become
a tradition in U.S. public schools, and Americans
like to believe that this tradition represents our
humanitarian concern for the proper nutrition of
children from poor families. The reality is that the
United States Department of Agriculture (USDA)
created the program to provide a market for sur-
plus farm products from U.S. farms. The public
health goal of better nutrition for poor children
was incidental. Proof of the marginal significance
of a public health goal when compared to the
political intent was the recent outbreak of hepatitis
A among school children in a Midwestern state.
When the etiology of the outbreak was traced by
the Centers for Disease Control and Prevention to
strawberries provided by a school lunch-program
contractor who had sold the USDA strawberries
purchased from a Central American country, the
contractor’s crime was not that he had imperiled
the health and lives of dozens of U.S. schoolchil-
dren, but that he had injured the income of U.S.
farmers by selling a foreign-grown product to the
school lunch program.

The determinants of the public’s health are
not limited to bacteria and viruses and other spe-
cific disease factors to which people are exposed.
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They also include threats that can be controlled
only by concerted community action, through the
political process, environmental toxins, substan-
dard housing, unsafe working environments, in-
adequate housing policies, the absence of univer-
sal health coverage, and personal behaviors that
jeopardize people’s well-being—these are all de-
terminants of health, and none, except personal
behaviors, are subject to solutions by individuals.
All require community action, political responses,
and political will.

At the dawn of the twenty-first century, the
United States stands as the most powerful and the
most wealthy nation on earth—but not the most
healthy, despite the highest per capita expendi-
tures for health services. In a study published in
1977 it was shown that “despite the increase in use
of medical services by the poor, the gap in health
status between the poor and nonpoor as measured
by morbidity, disability, and mortality has actually
widened” (Elinson, 1977). After twenty-three years,
recognition of this continuing gap has led to the
Healthy People 2010 goal of eliminating these
disparities.

During the period from 1910 to 1920, public
discussion of national health insurance began in
some of the more progressive states, and a com-
mittee of the American Medical Association made
a recommendation of such a program. Only in
1943, however, was the first meaningful national
health insurance bill introduced in Congress. At
that time, U.S. Senators Robert Wagner, Sr. of
New York State and James Murray of Montana,
together with Representative John Dingell, Sr. of
Michigan, proposed what became known as the
Wagner-Murray-Dingell bill. Although tentative for-
ward steps in government-financed health care
had taken place in 1935 when some health care for
the poor was included in the Social Security Act,
the Wagner-Murray-Dingell bill was immediately
labeled “socialized medicine” by the American
Medical Association and others who feared gov-
ernment intrusion into medical practice. The bill
never reached the floor of either house of Congress.

After 1965, when Congress enacted the Medi-
care and Medicaid legislation, it took only a few
years for the costs of both programs to become a
political battleground. Efforts by the Clinton ad-
ministration to design a program of universal

health coverage met such universal opposition
from Congress that it may be a long time before
another president will dare to try again. Because
public-policy development is a political process,
however, public opinion often sets the national
agenda, and public health practitioners can take
leadership in molding that public opinion.

JAMES G. HAUGHTON
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Public Health Service [USPHS])
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POLLUTION

The term “pollution,” which carries with it a sense
of an impurity, can be defined as a chemical or
physical agent in an inappropriate location or
concentration. The sources of pollution are var-
ied. Natural sources include those that are not
directly under human control, such as volcanoes,
which spew forth sulfur oxides and particles; and
those people could avoid, such as groundwater
with naturally high levels of arsenic, which has
caused poisoning in Bangladesh and Taiwan. All
human activities have the possibility of polluting
the environment by contaminating air, water, food,
or soil, The earliest human pollution-control ef-
forts dealt with avoidance of diseases caused by
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contamination of water and food by human ex-
creta and with the control of smoke from fires
used for cooking and heating. Sanitary engineer-
ing to manage human wastes remains a central
public health need. Indoor air pollution due to the
use of wood and fossil fuels in poorly ventilated
residences also remains a major source of expo-
sure to pollutants and a cause of respiratory dis-
ease in much of the world.

TYPES OF POLLUTION

Pollution production can be considered under the
heading of the four major human activity sectors:
industry, energy, transportation, and agriculture.
With the marked increase in human population
and the industrialization of much of the globe has
come a whole new set of pollutants. Scientific
advances based upon understanding the chemical
and physical forces underlying nature have led to
new processes and new products that have trans-
formed society and have had a major positive
impact on human health. But these industrial
activities also result in air and water emissions and
contamination of the soil and of food as by-products
of the processes involved in manufacture. The
products themselves may be the means by which
pollutants are distributed to the general popula-
tion, such as lead poisoning through the use of
lead in house paints. In the United States and
other more wealthy countries, there recently has
been a marked decline in industrial pollution
emissions per unit produced. This has come about
through regulatory control of emissions and, in
part, through the recognition by industry that
emissions represent a loss of raw materials or
product that is economically advantageous to re-
tain. As developed countries move into the infor-
mation era, much of the production of textiles and
durable goods has shifted to developing countries,
not always with the same level of pollution control
or protection of the work force. In developing
countries, industrial production often occurs in
smaller units, such as backyard smelters, which
have significant local effects and are more difficult
to control.

The energy sector continues to grow rapidly
worldwide. There are basically three types of en-
ergy sources: the burning of fossil fuels and biomass;
nuclear power; and energy derived from natural

processes such as the sun, wind, and the flow of
water. Energy from fossil fuels results from the
conversion of carbon to carbon dioxide, with the
least efficient and most polluting fossil fuels re-
flecting the extent of components other than car-
bon and hydrogen in the fuel source. The most
plentiful fossil fuel is coal, which is also among the
most polluting. Coal contains mineral ashes, nitro-
gen, and sulfur, which produce particulates, nitro-
gen oxides and sulfur oxides, when coal is burned.
The use of high-sulfur coal for electric power
generation and for home heating was a dominant
cause of major air pollution episodes in London in
1952, Donora, Pennsylvania, in 1948, and the Meuse
Valley in Belgium in 1930. Much of the U.S. elec-
tric grid is powered by low-sulfur oil. Natural gas,
which is a relatively pure hydrocarbon, is increas-
ing in use and is particularly effective as a source of
peak electric power during periods of high de-
mand. The combustion of all fossil fuels produces
nitrogen oxides, which are a major precursor of
ozone and particulates. One form of nitrogen
oxide, nitrogen dioxide, is itself a pollutant of
concern. Carbon dioxide, the end product of effi-
cient fossil fuel energy production, is a major
contributor to global climate change. Reduction
in carbon dioxide emissions requires more effi-
cient production, transmission, and use of fossil
fuel-derived energy. A switch to other energy
sources will also help to reduce emissions.

Nuclear power has the advantage of not pro-
ducing carbon dioxide or any of the sulfur oxides,
nitrogen oxides, or particulates that are associated
with fossil fuels. Its major disadvantages are the
release of low-level radiation, the need for major
water resources for cooling (with attendant eco-
logical challenges), and, most importantly, the
small but not absent risk of an uncontrolled nu-
clear reaction. The worst such example, and the
only one in which there were substantial short-
term health impacts from the civilian use of nu-
clear power, occurred in Chernobyl in the former
Soviet Union in 1986. The extent of long-term
effects due to the radiation that spread widely over
Europe and globally is still being evaluated.

Wind and solar energy are expected to in-
crease in use as the costs of fossil fuels increase and
as new technology is developed. These are, in
essence, free of pollution emissions. Hydroelectric
power is a mainstay in some parts of the world, but
dams have significant ecological implications and
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there is a growing movement against them. The
most effective means of decreasing energy use is
by lessening demand.

The transportation sector worldwide is in-
creasingly dominated by automobile and truck
emissions. In the United States there has been a
marked decrease in pollutant emissions per mile
driven that has been almost counterbalanced by an
increase in the number of miles driven. Pollutants
from gasoline-powered automobiles include the
evaporation of volatile organic compounds and
tailpipe emissions such as carbon monoxide, nitro-
gen oxides, benzene, and polycyclic aromatic hy-
drocarbons (PAHs). Increased engine efficiency
and catalytic converters have been effective in
decreasing all but nitrogen oxide emissions. Diesel
engines, which in the United States are primarily
used on trucks, emit high levels of particulates and
PAHs. Two-cycle engines on mopeds and other
smaller vehicles are relatively inefficient, with much
of the fuel evaporating. This is particularly a prob-
lem in developing countries. All internal combus-
tion engines lead to the production of carbon
dioxide. Future growth in the use of personal
automobiles will be a major threat to global carbon
dioxide production unless new engines and power
sources are developed. Control of automotive
emissions is as much a function of effective plan-
ning of transportation systems, including mass
transit, as it is of technology. There have been
relatively few studies of airport-related pollutant
emissions, a segment of transportation that is in-
creasing rapidly.

Agriculture is also a major source of pollution.
World population growth has been accompanied
by increased crop yields, which have been made
possible by heavy use of fertilizers and pesticides.
Nitrogenous fertilizers, an important part of the
increased yield, result in nitrite contamination of
drinking water, to which infants are particularly
vulnerable. Nitrogenous fertilizers contribute to
oxygen problems in water bodies and to green-
house gas emissions. Phosphate fertilizers are of
concern because of trace amounts of cadmium
and other heavy metals that sometimes are part of
natural phosphates. Cadmium can be taken up
into certain crops, can cause renal toxicity, and is a
potential carcinogen.

There are a wide range of pesticides and herbi-
cides that are central to modern agriculture. Each

of these is chosen because of its ability to have a
biological effect on a plant or insect, and there is
always a possibility that the biological effect will
extend to humans or to other species. Major prob-
lems have been caused by pesticides that persist in
the environment, such as heptachlor. This has led
to bans on persistent organic pollutants and to
testing protocols to avoid developing new ones.

OTHER POLLUTION CATEGORIES

Categorizing pollution in terms of the four sectors
of industry, energy, transportation, and agricul-
ture obscures the fact that some of the most
important sources of pollution are intersectorial.
As just one example, the Aswan High Dam pro-
vides Egypt with an important hydroelectric source
and is effective in controlling flooding and provid-
ing irrigation for agriculture. But by retaining silt
it decreases the nutrient load to the Nile Delta,
which leads to a much heavier requirement for
chemical fertilizers for agriculture as well as loss of
sardine and salmon fisheries. The lack of the
flushing effect of Nile floods has led to increased
salinization of the land and has optimized breed-
ing conditions for snails that carry schistosomiasis,
an ancient scourge of this area. Similarly, the use
of wood for local energy in developing countries is
more than just a potential source of indoor and
outdoor air pollution. Loss of forests can lead to
soil erosion, flooding, and desertification, and
have a negative impact on global climate.

Activities that lead to human development
within and across each of these major sectors have
the potential for producing a pollution impact that
outweighs any benefit. There is, unfortunately,
one common human activity that has an enormous
environmental impact with no redeeming devel-
opmental consequences: war.

Pollutants can also be characterized by chemi-
cal or physical class; by use; by industrial source; by
whether they are likely to be present in air, water,
food, or other media; by the organs they attack or
the effects they have; by the laws that control their
use; and by whether they present a local, regional,
or global problem. All of these categorization
schemes are valuable, but none are without its
faults. Chemicals have multiple properties and
uses, and are able to move across environmental
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boundaries. Pollution episodes have often come
about through an inappropriate focus on only one
aspect of a chemical. For example, the 1990 U.S.
Clean Air Act required the use of oxygenated
fuels, which have chemical characteristics that were
thought to be beneficial in decreasing automotive
emissions in polluted areas. Yet another chemical
characteristics of the most commonly used oxy-
genate compound, methyl tertiary-butyl ether
(MTBE), caused it to be a major groundwater
contaminant, a problem that was not foreseen
because of an inappropriately narrow focus.

A more holistic approach to environmental
pollution is particularly important during the cur-
rent transition period. Pollution control techniques
have been largely successful in dealing with end-of-
pipe emissions. Through regulatory command and
control of major pollution sources there has been
a steady diminution of measured emissions to air
and water in developed countries, and an improve-
ment in air and water quality. Yet major problems
remain, and in some instances they are getting
worse. Two interrelated categories of particular
concern are global climate change and pollutants
from nonpoint sources.

Our planet maintains itself through a series of
feedback loops involving interconnected biologi-
cal, geological, and physical processes. The science
that has enhanced our understanding of these
processes has also demonstrated their vulnerabil-
ity to the increasing dominance of human activi-
ties, including the effect of pollutants. One exam-
ple is the diminution of the stratospheric ozone
layer that protects humans against the harmful
effects of short-range ultraviolet light. A major
source of this diminution is chlorofluorocarbons
(CFCs). These compounds were seemingly ideal
for refrigeration and a variety of other industrial
purposes, in part because they are inert and cause
little or no direct biological effects. But this lack of
reactivity allows CFCs to persist and rise into the
stratosphere where they enter into a reaction that
decomposes ozone. An international treaty, the
Montreal Protocol, has led to a decrease in this
particular threat to the ozone layer. The feedback
loops involved in global climate change, including
the greenhouse effect which is now warming the
earth, are far more complex and less well under-
stood. Further, competitive economic and nation-
alistic interests have made it more difficult to

deal with carbon dioxide and nitrogenous green-
house gases.

Nonpoint source emissions refer to pollution
for which there is no readily obvious target, or
source. An example is damage to the Chesapeake
Bay due to runoff of nitrogenous fertilizer com-
pounds from farms along the Susquehanna River,
including a heavy contribution from farms using
natural fertilizing techniques. Agricultural prac-
tices and energy and transportation decisions con-
tribute heavily to regional air and water pollution
and to global warming.

UNDERSTANDING POLLUTION EFFECTS

A transition is also occurring in our understanding
of the health effects of pollutants. It is now recog-
nized that there are subtle health effects of envi-
ronmental pollutants, such as endocrine disrup-
tion and neurobehavioral changes, for which newer
toxicological paradigms are being developed. The
unraveling of the human genome may provide a
better understanding of the role of genetic suscep-
tibility factors in response to pollution.

Understanding the effects of pollutants re-
quires understanding how pollutants change fol-
lowing their release from a source, and how they
can have effects many miles from their sources.
For example, there are no significant direct emit-
ters of air pollutant ozone. Rather, this major
component of oxidant smog is formed in the air
through the action of sunlight on a mixture of
nitrogen oxides and hydrocarbons coming from
many different sources, primarily automobiles.
The precursors may have been emitted hundreds
of miles upwind of where the ozone is eventually
formed. For the northeastern United States, this
means that statewide control strategies, which are
the major enforcement focus of the U.S. Clean Air
Act, are an inadequate approach to a regional
issue. Similarly, acid rain and other forms of par-
ticulate air pollution can be derived from atmos-
pheric reactions of gaseous sulfur dioxide and
nitrogen oxides precursors occurring many hun-
dreds of miles downwind. Agents released into
water can also undergo significant changes. For
example, methyl mercury, which is far more toxic
than elemental mercury, is formed in water through
the action of bacteria and makes its way into the
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food chain. The dumping of inorganic mercury
from a single chloralkali plant in Minimata Bay,
Japan, led to contamination of fish with methyl
mercury and to over a hundred deaths and thou-
sands of people being affected by what is known as
Minimata disease. There is also a global air circula-
tion of metals, such as mercury, and of persistent
organic pollutants, such as PCBs, which tends to
carry these agents toward the arctic where they
often bioaccumulate.

Understanding the effects of pollutants on
human health requires not only an understanding
of the intrinsic hazard of the chemical or physical
agent, but also the extent of human exposure.
Exposure is often determined by local pathways
within a community, such as whether drinking
water comes from wells or from surface sources or
whether individuals consume vegetables grown in
their backyards or brought to market from far
away. Individual activities can also alter pollutant
intake; exercise, for example, increases respira-
tory uptake of air pollutants. Health effects due to
pollutants are heavily dependent upon susceptibil-
ity factors, including age, gender, and genetic
predisposition.

MANAGING POLLUTION

A variety of approaches have been developed to
manage existing pollution. These include punish-
ment of polluters through regulation, taxation,
fines, toxic tort suits, and other disincentives; en-
couragement of nonpolluting approaches through
tax and other incentives; and education of the
public. The increased awareness of the potential
harmful effects of pollution has had a major im-
pact on industries and on individuals, particularly
the young, who have led the way in activities such
as recycling. Risk assessment has developed as a
useful technique to estimate the risks of environ-
mental pollutants and to establish priorities for
environmental control and remediation efforts.
These efforts to manage existing pollution are
largely a form of secondary prevention in that the
pollution already exists and the focus is on lessen-
ing the extent or the effects.

Primary prevention of pollution has occurred
through approaches that, like any form of primary
prevention, are both highly effective and difficult

to quantify. The United States National Environ-
mental Policy Act of 1969 was the first major
action arising out of the new environmental move-
ment aimed at avoiding unwanted environmental
consequences. It contained the requirement that
significant newly proposed federal activities have
an environmental impact statement prepared in
advance, the goal being the incorporation of envi-
ronmental concerns into all planning processes
and the avoidance of those activities that would
have an adverse impact. Advances in science have
had a significant primary preventive effect, in part
through providing assessment tools of use in pre-
venting the development of new harmful products
by the chemical industry. As examples, a basic
understanding of the role of mutation in cancer
and recognition of the structural aspects resulting
in the environmental persistence of chemicals have
led the chemical industry to detect and quickly
drop out of its development programs those new
chemicals that are mutagens or are likely to persist
in the environment. The Precautionary Principle
is basic to public health practice, but is also now
being advocated as a form of primary prevention
of environmental pollution.

Control of the more challenging insidious
pollutant effects related to the health of the plane-
tary biosphere and to nonpoint sources cannot
depend solely upon standard command and con-
trol regulatory approaches. Central to avoiding
significant long-term consequences to health and
the environment is the development of innovative
pollution prevention and control strategies, in-
cluding emissions trading, taxation of consump-
tion and international compacts; better targeting
of controls through improved scientific under-
standing of the processes involved; and a more
informed public.

BERNARD D. GOLDSTEIN

(SEE ALSO: Acid Rain; Airborne Particles; Ambi-
ent Air Quality [Air Pollution]; Ambient Water
Quality; Arsenic; Automotive Emissions; Benzene;
Carcinogen; Chlorofluorocarbons; Clean Air Act;
Clean Water Act; Climate Change and Human
Health; Ecosystems; Emissions Trading; Endocrine
Disruptors; Environmental Impact Statement; Expo-
sure Assessment; Groundwater; Human Genome
Project; Lead; Mercury; National Environmental
Policy Act of 1969; Nuclear Power; PCBs; Persistent
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Organic Pollutants [POPs]; Pesticides; Precautionary
Principle; Radiation, Ionizing; Risk Assessment,
Risk Management; Sulfur-Containing Air Pollutants
[Particulates]; War)
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POLLUTION, NOISE
See Noise

POLLUTION, WATER
See Ambient Water Quality

POPULATION AT RISK
The term “population at risk” defines the denomi-
nator for the calculation of rates of incidences and
prevalence. It alludes to the number of persons
potentially capable of experiencing the event or
outcome of interest. The number or persons who
actually experience the event make up the nu-
merator of the rate. For rates to be valid and
meaningful, the population at risk must be known
accurately. However, many vital statistical rates are
calculated on an annual basis, and for these rates
the midyear population, or an approximation based
on extrapolation from a recent set of census data,
is often used for the population at risk. As rates
incorporate an element of time, the denominator
is often expressed in person-time rather than as
the population at risk.

JOHN M. LAST

(SEE ALSO: Epidemiology; Rates; Rates: Adjusted)
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POPULATION ATTRIBUTABLE
RISK
The term “attributable risk” describes the propor-
tion of disease that can be attributed to an expo-
sure to risk that persons in a population have
experienced. It is a general term that is usually
more precisely defined by epidemiologists in one
of several ways. The most widely used of these is
probably the population attributable risk. This is
the incidence rate of a condition in a specified
population that is associated with or attributable
to exposure to a specific risk. There are so many
variations in the terminology of “risk” that inter-
ested readers should consult a textbook or the
Dictionary of Epidemiology for details.

JOHN M. LAST

(SEE ALSO: Causality, Causes, and Causal Inference;
Epidemiology; Incidence and Prevalence; Risk Assess-
ment, Risk Management)
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POPULATION DENSITY
As the term implies, “population density” refers to
the number of people in a defined jurisdiction, in
relation to the size of the area that they occupy.
Obviously, the population density is higher in
urban areas than in rural communities. In the
world as a whole, the population density is very
high in some nations, such as Singapore and the
Netherlands, and very low in others, such as Green-
land and Australia (though in Australia the density
is quite high in several large cities, while the rest of
the continent is sparsely settled). Tables showing
the population density of the nations of the world
are published by the United Nations Statistical
Office. While population density is a useful meas-
ure, the proportion of people living in urban areas
in relation to the area available to produce food
for them might be a more meaningful statistic.

JOHN M. LAST

(SEE ALSO: Demography; Population Growth; Rural
Public Health; Urban Health)
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POPULATION FORECASTS
A population forecast provides estimates of the
most likely future trends in population size and in
demographic indicators such as population distri-
bution by age and sex. A forecast is based on the
current understanding of the roles played by vari-
ous factors affecting population growth and on an
appropriate, accepted methodology for calculat-
ing the effects of future changes in these factors. A
variety of methodologies are available for making
forecasts, ranging from the simple extrapolation
of past trends to complex multiple-equation mod-
els involving dozens of demographic, socioeco-
nomic, and environmental variables. In practice,
most projections made in recent years rely on the
so-called cohort-component method, which com-
putes future demographic trajectories implied by
assumptions (based on demographic transition
theory) about future trends in birth, death, and
migration rates.

The terms “forecast” and “projection” are of-
ten used synonymously, though they have slightly
different technical meanings. A forecast for a popu-
lation can involve more than one projection. For
example, the most likely future trajectory is usually
called the medium variant, while alternative higher
and lower projections can give an indication of the
uncertainty surrounding this trend. In the contem-
porary demographic literature, “forecast” is typi-
cally used to refer to medium variant projections.

Future population trends are of interest to a
wide range of analysts, including policymakers,
scientists, and planners in industry and govern-
ment. Global and national trends in population
size are used to estimate the future demand for
food, water, and energy, as well as the environmen-
tal impact of rising consumption of natural re-
sources. Subnational projections help planners
decide where to build schools, hospitals, roads,
and other infrastructure. Estimates of the number
of retired people are essential to the optimal de-
sign of social security systems that provide pen-
sions and health care. To address the needs of such
a variety of potential users, projections for coun-
tries and regions within countries are usually made
on a regular basis by national agencies (e.g., the
Bureau of the Census in the United States). Global
as well as national population projections for all
countries are produced by the United Nations and
the World Bank.

The projections prepared in 1998 by the Popu-
lation Division of the United Nations predict the
population of the world to reach 8.9 billion in
2050. This represents an increase of 2.8 billion
over the 2000 population of 6.1 billion. Nearly all
of this future growth will occur in the developing
world—Africa, Asia (excluding Japan, Australia,
and New Zealand), and Latin America—where
population size is projected to rise from 4.9 to 7.8
billion between 2000 and 2050. In contrast, in the
developed world—Europe, North America, Japan,
Australia, and New Zealand—population size is
forecast to remain virtually stable, growing from
1.19 to 1.22 billion between 2000 and 2025, fol-
lowed by a decline to 1.16 billion in 2050. Trends
for the two principal regions in the developed
world are expected to diverge between 2000 and
2050, with an increase from 0.31 to 0.39 billion in
North America and a decline from 0.73 to 0.63
billion in Europe.

JOHN BONGAARTS

(SEE ALSO: Demographic Transition; Demography;
Population Growth; Population Pyramid)
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POPULATION GROWTH
Populations increase as people are born or immi-
grate into a country, and decrease as people die or
emigrate. Rates of population growth, usually ex-
pressed as a percentage, vary greatly. In the late
twentieth century, growth rates in many European
nations were extremely low, and in some parts of
Eastern Europe and the former Soviet Union the
growth rate was negative—that is, populations
were declining in number. On the other hand, in
some African and Latin American nations, the
growth rate was around 4 percent, which is a
doubling time of less than twenty years. The United
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States, as of the year 2000, had a growth rate of
about 1 percent per annum.

JOHN M. LAST

(SEE ALSO: Demography; Doubling Time; Population
Density; Population Forecasts; Population Policies;
Zero Population Growth)

POPULATION POLICIES
Population policy is made by national govern-
ments in an effort to either limit or expand the
number of people in their country. For coun-
tries with high population growth rates, popula-
tion policy generally includes programs to encour-
age family planning, birth spacing, and delaying
the birth of a woman’s first child. In the 1990s,
many countries began to include improvements in
women’s reproductive health as part of their popula-
tion policies. The national family planning pro-
grams begun in various African countries are good
examples of this aspect of population policy.

Countries with very low or negative popula-
tion growth rates have sometimes encouraged fami-
lies to have more children through policies such as
extended maternity leave with pay and family sup-
port payments. Population policy can also include
measures to increase or decrease immigration.

ANNE R. PEBLEY

(SEE ALSO: Demography; Population Growth; Popula-
tion Pyramid)

POPULATION PYRAMID
The term “population pyramid” describes the shape
of a diagram showing the composition, by age and
sex, of a nation’s population at the time of a
census. It is also called a “population profile.” It is
a convenient way to display in visual form the
national population composition, and it is widely
used by demographers, vital statisticians, public
health specialists, social policy planners, and the
television and print media when issues of national
population are being discussed. The numbers used
to construct the diagram are derived from na-
tional census returns. Because of its pyramid shape,
a population pyramid is most aptly applied to a
population with high birth rates and high death

rates in infancy and at all subsequent ages. The
term was probably coined with this in mind, be-
cause it evokes an image of small numbers in
the upper age ranges perched on top of much
larger numbers of newborn infants and young
children. The population pyramid of a typical
developing country in the mid twentieth century
had this appearance. In the Philippines and Mex-
ico, high birth rates and high death rates in infancy
and childhood preserved the pyramid shape into
the 1960s.

The changes in age and sex composition of the
population in many industrial nations in the twen-
tieth century altered the shape of the population
profile, sometimes dramatically. The most obvious
changes are due to a decline in the number of
children born, plus reduced death rates at all ages
up to old age. This produces a diagram better
described as a population profile rather than a
pyramid. It has a narrower base, a broader middle,
and a blunter apex. Sharp declines in the numbers
born at times of crisis such as wars and severe
depressions leave a legacy of a narrowing at the
middle of the profile several decades later.

Nations that suffer severe losses of young men
in major wars have a profile that shows the excess
of females, and this too works its way through the
age groups as the cohorts of young people grow
older; this is demonstrated in the 1965 profile of
the United Kingdom, with the smaller numbers of
middle-aged and old men than women in the
same age groups reflecting the losses of the two
world wars.

The most dramatic changes in the shape of the
population profile may be those that are now
appearing in sub-Saharan Africa, where HIV/AIDS
(human immunodeficiency virus/acquired immu-
nodeficiency syndrome) has had a devastating ef-
fect, selectively killing young sexually active men
and women and leaving nations with orphan chil-
dren to be raised by aged grandparents. Other
changes appear in nations where high proportions
of young immigrants are rapidly absorbed, or
conversely in nations where there is substantial
emigration of able-bodied young adults.

Population profiles or pyramids of successive
census populations are a useful tool for the visual
display of the changing composition of any na-
tion’s population, such as the United States and
Canada throughout the twentieth century—with
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changes reflecting immigration, losses in the two
world wars, reduced birth rates in the depression
of the 1930s, and the surging birth rates of the
baby boom years.

JOHN M. LAST

(SEE ALSO: Demography; Vital Statistics)

POSTERS

Posters are an effective means of publicizing issues
of importance to public health and serve a role in
both education and intervention campaigns. In
the 1980s and 1990s, antitobacco campaigns made
a prominent use of posters. Among the several
content analyses of health communications, one
on antitobacco posters assessed the shift in the
thematic content of such posters over time. There
has been an evolution in antitobacco posters from
an emphasis on disseminating knowledge to one
on stimulating action among the public. The for-
mer approach was aimed at effecting change at the
individual level, the second aims more at social
action. This follows a basic tenet in social market-
ing theory that market segmentation is important,
though many posters do not demonstrate a clear
understanding of this approach.

TOM ABERNATHY

(SEE ALSO: Communication for Health; Communica-
tion Theory; Health Promotion and Education; Mass
Media and Tobacco Control)

POTT, PERCIVALL

Percivall Pott (1713–1788) was a surgeon in Lon-
don, England. Apprenticed to a surgeon at the age
of sixteen, he trained at St. Bartholomew’s Hospi-
tal and worked there throughout his life, eventu-
ally becoming the greatest surgeon of his time. He
described the cause and appearance of a particular
type of fractured wrist, known ever since as Pott’s
fracture, and he was the first to describe the de-
formity of the spine caused by collapse of a verte-
bra due to tuberculosis, now known as Pott’s
disease. He is also known among public health
scientists and epidemiologists for his observations

and writings on chimney sweeps’ cancer. Pott
correctly deduced that the prevalence of cancer of
the scrotum among chimney sweeps was associ-
ated with the coal tar that accumulated in the
creases of the sweeps’ scrotal skin. This, and his
work on tuberculosis, made Pott a memorable
figure in the field of public health, as well as in
surgery.

JOHN M. LAST

POVERTY AND HEALTH

People with low incomes, particularly those who
live in poverty, face particular challenges in main-
taining their health. They are more likely than
those with higher incomes to become ill, and to die
at younger ages. They are also more likely to live in
poor environmental situations with limited health
care resources—factors that can compromise health
status and access to care. Public programs play a
vital role in helping to reduce disparities in health
by income by supporting health initiatives targeted
at those with low incomes and maintaining a safety
net of health and social services for the poor.

POVERTY IN THE UNITED STATES

The United States is one of the wealthiest nations
in the world, yet a significant portion of the popu-
lation still lives in poverty. Though the poverty
rate declined during the 1990s due to a strong
economy, 11.8 percent of Americans—over 32
million people—lived below the poverty level in
1999. Calculated to assess the cost of food and
basic expenses by family size, the federal poverty
level was a little over $17,000 a year for a family of
four in 1999. Many of America’s poor are living far
below the poverty level on incomes that barely
exceed $10,000. In addition to the poor, another
50 million people are “near poor” and have in-
comes between poverty and twice the poverty level.

The problem of poverty in America is even
more alarming when looking at particularly vul-
nerable populations (see Figure 1). According to
the Census Bureau, in 1999:

• 16.9 percent of all children and 18 percent
of children under age six lived in
poverty, versus 10 percent of adults.
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Figure 1

Poverty Rates in the United States by Selected 
Characteristics, 1999 

SOURCE: U.S. Census Bureau, 2000.

16.9%

7.7%

11.8%

4.8%

27.8%

23.6%

10.0%

22.8%

9.7%

0%

5%

10%

15%

20%

25%

30%

Percent Living Below Poverty

All People Age Race Family Type

<18 18–64 65+ White Black Hispanic Married
Couple

Single-
Female

• Minority racial and ethnic groups are
much more likely to live in poverty—23.6
percent of blacks and 22.8 percent of
Hispanics lived below the poverty level,
versus 7.7 percent of whites.

• Female-headed households (with no hus-
band present) are much more likely than
married couple families to live in poverty
(27.8% versus 4.8%), with black and
Hispanic female-headed households hav-
ing the highest poverty rates (39.3% and
38.8%, respectively).

Public assistance helps many of the lowest-
income families and individuals meet their most
basic financial and health needs. Social Security,
for example, provides financial assistance to work-
ers and their families in retirement, as well as to
some disabled individuals, enabling those who are
no longer working to maintain an income. Since
its enactment in 1935, this program has helped
reduce poverty among the elderly and disabled,
and today less than 10 percent of the elderly live in
poverty. Many low-income families have also been
helped by cash assistance (also called “welfare”),
formerly under the Aid to Families with Dependent
Children (AFDC) program and, since 1996, under
the Temporary Assistance for Needy Families
(TANF) program. While this assistance is an essen-
tial source of support for millions of families, the

populations that are the targets for such assistance—
mainly children and single-headed households—
still have some of the highest poverty rates in the
nation. Poverty persists in these groups for many
reasons, including low benefit levels in welfare and
restrictive eligibility levels that leave most workers,
even those working at minimum wage jobs, ineligi-
ble for assistance.

While the poverty statistics for the United
States are alarming, the problem of poverty around
the world is even more dire. According to the
World Bank, the average income in the world’s
wealthiest countries (which includes the United
States) is thirty-seven times that in the poorest
nations. This differential exists because poverty in
developing nations is not only more prevalent, it is
also significantly deeper—2.8 billion people in the
world live on less than $2 a day, and 1.2 billion live
on less than $1 a day. Poverty touches all areas of
the world, though the most impoverished condi-
tions are found in South Asia, sub-Saharan Africa,
and East Asia and the Pacific regions. People living
in the world’s poorest nations are faced not only
with trying to afford food, shelter, and clothing,
but also with severe malnutrition, living without
basic sanitation or clean water, and a lack of access
to basic education.

HEALTH AND POVERTY

The impact of poverty on health is a key focus of
public health. Studies have firmly established that
those with low incomes have lower health status
than those with higher incomes (see Figure 2). In
Health, United States, 1998, the United States Depart-
ment of Health and Human Services highlighted
many of the disparities in health status by income
and documented a stairstep pattern of worsening
outcomes from rich to poor that holds true for
almost all risk factors, diseases, and causes of
death, and persists within racial and ethnic groups.
Poor Americans are significantly more likely than
those with high incomes to have health risk factors
that include smoking, being overweight, and hav-
ing a sedentary lifestyle. However, they also use
less health care than most Americans and are less
likely than the nonpoor to have had a recent
physician contact, receive preventive care such as
immunizations or cancer screening, or to avoid
hospitalization for serious conditions by receiving
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Figure 2

Relationship Between Household Income and Fair or 
Poor Health 
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preventive, office-based care. People living in pov-
erty have a higher prevalence of disability and
chronic illness and shorter life expectancy than
those at higher income levels.

Internationally, the relationship between in-
come and health is even more striking. In poor
nations, up to 20 percent of children die before
the age of five (versus less than 1% in richer
countries), and 50 percent of children are mal-
nourished (versus less than 5% in wealthier na-
tions). Maternal mortality rates are also higher in
poor nations. Life expectancy—one of the most
revealing indicators of health status—is sixteen
years shorter for men and twenty years shorter for
women in poor countries than in high-income
countries.

The relationship between poverty and health
is complex. Many factors play into this link, includ-
ing poor environmental conditions, low education
levels and awareness of needed medical care, fi-
nancial barriers in accessing health services, and a
lack of resources necessary to maintain good health
status. As Figure 3 shows, people in poverty live on
very stretched incomes and have difficulty meet-
ing day-to-day costs of living, leaving little room in
their limited budget for anything beyond the es-
sentials of food and shelter. Low-income Ameri-
cans are more likely to live in older homes, which—
particularly in the inner city—may expose them to
lead paint, which causes developmental problems
in children. People in poverty may have limited

Figure 3

Difficulty Meeting Basic Needs by Income, 1995 
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budgets for food and may only be able to afford
inexpensive foods, which tend to be processed,
fatty, and lacking important nutrients. And low-
income Americans may not be able to access pre-
ventive, acute, or long-term medical care when
they need it.

Lack of access to medical care and insurance
to help cover the costs of health care compromises
the ability of many low-income individuals to main-
tain their health. Poor access to care stems from
many factors, including lack of providers in low-
income areas, transportation problems in getting
to providers, discrimination by providers, and lack
of financial means and health insurance to help
pay for care. Poor and near-poor Americans are
much more likely than higher-income Americans
to lack insurance (see Figure 4) and together ac-
count for nearly two-thirds of all uninsured people
in the nation. Low-income workers are less likely
than those with high incomes to be offered insur-
ance as a fringe benefit, and a typical health insur-
ance policy—which costs on average six thousand
dollars a year for a family—is often prohibitively
expensive or unavailable to the poor. Medicaid
provides coverage for many poor and low-income
Americans, but limits on eligibility—particularly
for adults—leave many outside its reach. With no
coverage, the poor are forced to forgo or delay
care until absolutely necessary, often seeking as-
sistance only when their illness has progressed to a
serious state.
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Figure 4

Health Insurance Coverage by Poverty Level, 1999
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Conditions of everyday life for the poor, such
as exposure to hazardous environmental and occu-
pational conditions (e.g., neighborhood violence
or pollution) or employment in dangerous, stress-
ful jobs that offer few fringe benefits, also influ-
ence their health care. Other “third factor” expla-
nations look to the adverse health effects of
unemployment (such as depression) or the con-
nection between educational attainment and posi-
tive health behavior to understand why income is
related to health status. In recent years, a growing
body of research has looked to psychosocial fac-
tors to explain that it is not always income per se
that affects health, but rather the social stratifica-
tion or level of income inequality in society in
general that affects health status.

ADDRESSING POVERTY AND HEALTH

Public health plays a central role in addressing the
effects of poverty on health status and minimizing
the disparities in health by income. Public health
initiatives aimed at protecting the health of the
population have been especially important in re-
ducing communicable diseases and providing pre-
ventive health services to low-income populations.

Providing immunizations and well-baby care to
children, improving sanitation and reducing envi-
ronmental hazards, treating and controlling tuber-
culosis, and combating sexually transmitted dis-
eases are examples of public health functions that
directly affect the health and well-being of people
in poverty.

Public health efforts also aim to address dis-
parities in health by income by focusing resources
in underserved areas. The U.S. federal govern-
ment funds a network of community health cen-
ters, migrant and rural health centers, public hous-
ing clinics, school-based clinics, and health clinics
for the homeless to provide medical care in areas
with high rates of uninsurance and an undersupply
of providers. Similarly, the National Health Ser-
vice Corps increases access to provider services by
helping to place physicians in communities with
vulnerable populations. Other public health ser-
vices are focused on specific diseases, particularly
infectious diseases that may thrive in impover-
ished areas (such as tuberculosis), or increasing
immunization against communicable disease. Pub-
lic programs in underserved areas also provide
nonmedical services that facilitate improvements
in the health of low-income families, including
Head Start (which provides early day care), public
housing, environmental efforts aimed at cleaning
up neighborhoods through lead abatement, facili-
ties improvement, or pollution control; and nutri-
tion programs such as school lunch assistance and
the Women, Infants, and Children (WIC) feeding
program.

One of the largest and most important public
programs to improve access to health care for the
low-income population is Medicaid, a federal-state
partnership that finances health and long-term
care insurance for over 40 million low-income
Americans. Prior to Medicaid’s passage in 1965,
the poor were essentially outside mainstream medi-
cal care, relying on the charity of physicians and
hospitals, or on public hospitals and clinics, for
their care and often facing discrimination in their
attempts to access services. Medicaid has reshaped
the availability and provision of care to the poor
and helped to improve health status, access to
care, and satisfaction with the health care system
among the poor. The value of Medicaid is under-
scored by the contrast in outcomes between the
poor with Medicaid and the uninsured poor, where
studies consistently show that the uninsured lag
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Figure 5

Children’s Access to Care, by Insurance and Income, 
1995
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well behind those with Medicaid, while those with
Medicaid fare comparably to the privately insured
(see Figure 5).

Although these programs offer valuable as-
sistance to help low-income individuals obtain nec-
essary medical care, the deficits in access and
coverage faced by the low-income population are
not easily overcome. Improvements in income can
make a substantial contribution to removing health
differentials by income, but supplemental efforts
through insurance coverage for the uninsured
and support for community-based resources in
underserved areas are also important components
of efforts to eliminate health disparities by income.

DIANE ROWLAND

(SEE ALSO: Access to Health Services; Community and
Migrant Health Centers; Economics of Health; Head
Start Program; Healthy People 2010; Homelessness;
Inequalities in Health; International Development of
Public Health; Medicaid; Neighborhood Health
Centers; Primary Care; Social Class; Social Determi-
nants; Social Health; Uninsurance)
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PRACTICE OF PUBLIC
HEALTH

The phrase “practice of public health” (which will
be used interchangeably with the term “public
health practice”) fails to evoke a single compelling
image, even for public health professionals who
have spent years working in the field. Unlike medi-
cine, or law, or even engineering, both those who
contribute to and those who benefit from public
health practice’s efforts poorly understand what it
is and how it works. This article seeks to illuminate
key aspects of public health practice by addressing
the following basic questions:

• What is public health practice?

• Where did it come from?

• What does it do?

• How is it organized and structured?
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• What challenges does it face in the twenty-
first century?

WHAT IS PUBLIC HEALTH PRACTICE?

One approach to describing public health practice
is to compare it to some similar activity that most
people understand and appreciate. Medical prac-
tice appears to fit this bill. The major functions of
medical practice are to diagnose diseases and other
conditions, develop a treatment plan for those
health problems, and see that the treatment regi-
men achieves its therapeutic goals.

Public health practice has remarkably similar
functions that focus on populations rather than
individual patients. Public health functions involve
identifying health problems and the factors that
cause them, developing a strategy to address these
problems, and seeing that these strategies are
implemented in a way that works. In this light,
public health practice is the development and
application of preventive strategies and interven-
tions in order to promote and protect the health of
populations. Public health practitioners serve the
health needs of populations in very much the same
ways that physicians tend to the health needs of
individual patients. Medical practice focuses pri-
marily on diseases, injuries, and other conditions
while public health practice focuses at the commu-
nity level on factors that contribute to higher rates
of these same health problems.

The practice of public health involves both
individual and collective efforts. Many different
professions and disciplines contribute to public
health practice, including public health nurses,
nutritionists, health educators, environmental
health specialists, and physicians, just to name a
few. But public health practice also includes the
collective efforts of public health professionals
acting in concert with others, often community
partners, to identify and address health problems
affecting defined populations.

The need for these different disciplines and
skills indicates the complexity of the factors con-
tributing to health and disease. Various bacteria
and viruses cause many infectious diseases. But
other factors can cause or contribute to the devel-
opment of health problems. For example, the use
of tobacco and alcohol contributes to heart dis-
ease, cancer, and injuries. Behavioral choices can

place an individual at risk of certain infectious
diseases (sexually transmitted diseases), chronic
diseases (emphysema), injuries (drug overdoses),
and other conditions. There are also aspects of the
physical environment that affect health (contami-
nated air, water, or food). The social environment
can also determine health risks (low income and
education levels, overcrowding, and personal
safety). Other social factors related to the use of
health and medical services, such as travel dis-
tance, the number of providers, and even the
availability of day-care services, also influence health.
With so many elements affecting health, there is
no one body of scientific knowledge that guides
public health practice. Instead there are many.
These include epidemiology, statistics, environ-
mental sciences, management, biological sciences,
and the behavioral sciences such as anthropology,
sociology, psychology, and more. Political science,
economics, and law are also involved in modern
public health practice. Public health is grounded
in many different sciences and supported by a
variety of other disciplines.

Many people think of public health practice as
only those activities performed by governmental
public health agencies. Public health practice cer-
tainly includes, but is not limited to, the activities
of federal, state, and local health agencies (such as
the federal Centers for Disease Control, state health
departments, and local public health departments).
But many other individuals, organizations, institu-
tions, and collaborations contribute to public health
practice—and these efforts take place in private
and voluntary, as well as in public, settings. For
example, hospitals and businesses are often in-
volved in communitywide health fairs and heart
and lung associations continuously promote healthy
lifestyles.

With so many different participants, the prac-
tice of public health can appear to be fragmented
and chaotic. But, ideally, public health practice is
strategic and purposeful; it is organized (perhaps
most effectively at the community level) and it is
both interdisciplinary and multidisciplinary. In
sum, the practice of public health embodies what a
community or society does collectively in order to
ensure conditions in which people can be healthy.
The skills and competencies necessary for public
health practice are both individual and collective.
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WHERE DID PUBLIC HEALTH
PRACTICE COME FROM?

Many different forces have shaped modern public
health practice. These include diseases and other
health threats, history, science, social values, and
the role of government. Health threats have always
challenged human populations; nearly all of the
diseases that have wreaked havoc on society over
the centuries are still with us today, including
tuberculosis, cholera, malaria, yellow fever, and
plague. While some diseases have disappeared
due to intensive prevention and control initiatives
(smallpox is a good example), there is little expec-
tation that all diseases and illnesses can be avoided.
The infectious diseases of the past have been
joined by dozens of other conditions, most re-
cently by AIDS (acquired immunodeficiency syn-
drome)—an infection with HIV (human immuno-
deficiency virus)—and by a host of chronic disease
risks and environmental threats. The identifica-
tion of and responses to these threats, over time
and across the globe, especially responses that
represent collective decisions and actions, have
evolved into what we know as public health practice.

In past centuries, health risks and threats were
addressed in a variety of ways. For much of recorded
history, diseases were accepted as phenomena
beyond human control. Acceptance and avoid-
ance were major strategies as recently as the nine-
teenth century. For example, when cholera ap-
peared in cities or neighborhoods in Europe and
the United States as recently as the mid-nineteenth
century, residents (if not immediately infected)
could accept the risk or choose to move away until
the risk subsided.

While diseases and the microorganisms that
cause them have co-habited with humankind for
all of history, their spread was greatly aided by
industrialism, nationalism, and mercantilism in
recent centuries. Industrialism brought previously
agrarian societies into urban centers where the
population density and unsanitary living and work-
ing conditions fostered the spread of many dis-
eases. Nationalism and mercantilism fostered travel
and trade across the globe and provided increased
opportunities for diseases to be carried from one
densely populated area to another. European so-
cieties that had centuries of experience with many
diseases—and had developed an ecological bal-
ance with those diseases through changes in their

collective immunological status—brought diseases
never before seen to Native-American populations
in North and South America. Small wonder that
relatively tiny armies of European explorers easily
conquered civilizations with much larger popula-
tions, encouraging the belief that they were indeed
supernatural figures and that the diseases they
brought with them were beyond human control.

It was the spread of epidemic diseases largely
through seaport towns and cities that prompted
the first U.S. public health responses. Boards of
distinguished citizens, the first local boards of
health, were appointed in cities like Philadelphia,
New York, and Chicago to provide the credibility
and support necessary to pursue the restrictive
policies of quarantining ships and their crews, or
placing notices or placards to warn citizens to
avoid locations where diseases had occurred. But
until the latter part of the nineteenth century, little
was known about the causes and pathways of these
epidemics. The work of pioneering scientists in
the latter half of the nineteenth century, such as
Louis Pasteur in France and Robert Koch in Ger-
many, opened the way to the identification of
specific microorganisms and eventually to the de-
velopment of specific approaches to battle those
germs and break the chain of transmission.

These scientific advances established that many
health threats could be addressed through com-
munitywide interventions, such as those that would
ensure clean water supplies and sanitary disposal
of human waste and sewage. Public health labora-
tories were developed to assist in diagnosing new
cases so that prevention and control activities
could be put in place to avoid further spread.
Immunizations were developed from these scien-
tific advances and provided to susceptible popu-
lations through massive vaccination programs.
Because these efforts required both citizen sup-
port and public resources, local governments be-
came increasingly involved in public health re-
sponses. State governments became active at a
slightly later stage, primarily because infectious
disease risks did not respect municipal boundaries.

The increasing involvement and expectations
for governmental participation in public health
responses represents an important facet of public
health practice. The U.S. system of government
divides duties and responsibilities between the
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federal government and the states. There are no
specific powers related to protecting or promoting
the health of its citizens identified for the national
government in the U.S. Constitution. As a result,
the basic responsibility for health and public health
resides with the states and, as established by those
states, with local governments. The federal role in
health has nonetheless grown, especially over the
twentieth century, as a result of its ability to pursue
health goals as a power implied (though not explic-
itly stated) by the Constitution to promote the
general welfare. With immense resources available
through the federal income tax and with the ability
to influence the activities of state and local govern-
ments by offering financial resources for specific
programs and services through “grant in aid”
mechanisms, the federal government emerged as
an important player in the health field. Later its
role as a major purchaser of health services through
massive national programs such as Medicare and
Medicaid brought the federal government even
greater power and influence in the health sector.
Today it maintains a substantial role in health and
public health.

The extensive social and economic chaos ac-
companying the Great Depression in the 1930s
raised public expectations that government would
involve itself in protecting the health and welfare
of all U.S. citizens. Prior to this time, most Ameri-
cans didn’t want government to have powers over
their lives and welfare. Government’s role as an
important force in public health arose out of other
needs as well. Only government can implement
and enforce some of the policies and interventions
necessary to battle health risks—ensuring safe public
water supplies and effective municipal sewage dis-
posal programs, for example, or investigating con-
tacts of persons diagnosed with infectious dis-
eases. To the extent that public resources are
utilized for these ends, governmental forums are
the appropriate places for these decisions. This is
but one of the unique features of public health
practice, its link with government. But there are
several others that have come to distinguish public
heath from other forms of health practice.

The public nature of public health practice
means it must depend on social values and popu-
lar support for both its ends and its means. This
makes public health practice inherently political in

that different values and perspectives exist in vari-
ous communities as to what needs to be done
about important public policy problems. These
sentiments and viewpoints change over time and,
as a result, the problems to be addressed by public
health practice have changed over time as well. For
example, infectious diseases were major concerns
through the middle of the twentieth century.
Chronic diseases became a major focus after the
middle of the twentieth century, as did problems
and gaps in the health system. Mental health and
substance abuse issues became priorities in the
1970s and 1980s, while the 1990s saw violence
emerge as a new problem for the public health
practice agenda. The ever-changing agenda of pub-
lic health practice reflects the dynamic nature of
its two most influential forces: science and social
values. While public health practice is grounded in
science, what we choose to do with that scientific
knowledge is determined by social values.

One of the most unique features of public
health practice is its basis in social justice. Social
justice seeks to distribute the benefits of science
and technology equally among all segments of
society. In the case of health benefits, this would
mean eliminating disparities in mortality, disease
incidence, disability, and the like. With the consid-
erable differences in health status and outcomes
between African Americans and European Ameri-
cans, for example, or between rich and poor, it is
clear that not all parts of the U.S. population share
health benefits equally. These social links help
explain why public health practitioners share an
uncommon bond: the commitment to improve
the health status of others.

WHAT DOES PUBLIC HEALTH DO TODAY?

The complete description for public health prac-
tice has yet to be written. The simplest and most
straightforward depiction of what public health
practice is all about today is best illustrated in the
mission, vision, and functions outlined in the “Pub-
lic Health in America” statement. This one-page
document was developed to become the hymnal
from which all public health practitioners would
sing in the twenty-first century.

The statement articulates a vision (healthy
people in healthy communities), a mission (pro-
moting physical and mental health and preventing
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disease, injury, and disability), and statements of
what public health practice does and how it accom-
plishes those ends. Six broad commitments char-
acterize what public health does. Public health:

• Prevents epidemics and the spread of
disease.

• Protects against environmental hazards.

• Prevents injuries.

• Promotes and encourages healthy
behaviors.

• Responds to disasters and assists commu-
nities in recovery.

• Assures the quality and accessibility of
health services.

How public health practice accomplishes these
objectives and serves its mission is characterized
by ten essential public health services that seek to:

1. Monitor health status to identify 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 iden-
tify 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 work force.

9. Evaluate effectiveness, accessibility, and
quality of personal. and population-based
health services.

10. Provide research for new insights and
innovative solutions to health problems.

These statements establish a high standard for
performance. But by many different measures of

performance, it appears that public health prac-
tice has not fully achieved these standards. Signs of
sub-optimal performance include continuing high
rates of morbidity, mortality, and disability for
many conditions; huge disparities among various
segments of the population; and persistently
unequal access to health services. Improvement in
these areas requires a well organized and effec-
tively functioning system of public health practice.

HOW IS PUBLIC HEALTH PRACTICE
ORGANIZED AND STRUCTURED?

The final decades of the twentieth century wit-
nessed a series of examinations and initiatives that
changed the face of public health practice. These
began with a landmark report issued by the presti-
gious Institute of Medicine (IOM) in 1988 entitled
The Future of Public Health. This report examined
the state of public health practice in the 1980s and
concluded that the public health system was in a
state of “disarray” and that it required a major re-
engineering effort.

The report proposed that governmental pub-
lic health organize around three broad functions:
assessment, policy development, and assurance.
Basically these translate into identifying what should
be done (assessment), what will be done (policy
development), and achieving those ends (assur-
ance). Identifying what should be done comes
from a comprehensive and broadly participatory
assessment of needs and assets and involves both
science and values. Determining what will be done
recognizes that not all needs can be met, and that
some needs are more important than others.
Achieving agreed-upon ends involves evidence-
based decisions about what works and what doesn’t
in a particular setting and about who needs to be
involved in community interventions.

Some needs are identified by scientific means,
such as data showing higher death rates from
cardiovascular disease in a community or from
reports of an increasing number of AIDS cases.
However, other needs are identified by the willing-
ness of people and organizations to mobilize over
problems and issues that are important to them
and their communities. In some instances, prob-
lems are identified for which there may not be
convincing data. Yet these problems can be given
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as high or even higher priority than those ad-
vanced by the so-called experts. For example, a
community may decide that leaf burning is a more
important public health problem than childhood
lead poisoning even when the number of reported
cases of elevated blood lead levels is much greater
than illnesses that are linked to leaf burning.

The IOM report also outlined a series of rec-
ommendations for strengthening the ability of the
public health system to carry out its core functions.
A number of these recommendations were em-
braced by the public health community and were
reflected in initiatives appearing in the early 1990s.
These initiatives closely track the core functions
framework of the IOM report.

To establish a national agenda for public health
and prevention, an extensive set of national health
objectives to be achieved by the year 2000 was
established. These Healthy People 2000 objectives
were actually the second attempt at establishing a
national agenda for health in the United States.
The first effort was launched in the late 1970s by
then Surgeon General Julius Richmond culminat-
ing in the nation’s first national health objectives
targeting the year 1990. The sequel to Healthy
People 2000, Healthy People 2010, builds on both
earlier efforts but includes an expanded focus on
public health practice and the public health infra-
structure. Healthy People 2010 seeks to increase the
quality and years of healthy life for everyone and
to eliminate health disparities by means of three
strategies: promoting healthy communities, pre-
venting and reducing diseases and disorders, and
promoting healthy behaviors. Improving systems
for personal and public health services is an
overarching concern.

Another major public health practice initia-
tive spawned by the IOM report was the Assess-
ment Protocol for Excellence in Public Health
(APEXPH). This was developed as a tool to facili-
tate the local public health leadership capacity of
local public health agencies. There were two major
elements of APEXPH: One was an extensive or-
ganizational self-assessment tool and the other was
a framework for developing a community health
action plan. Both elements of APEXPH were de-
veloped to promote greater emphasis on imple-
menting the IOM report’s core public health func-
tions. Both elements also established a new standard

of organizational and community practice for lo-
cal health departments in the United States and
many—but certainly not all—of the nation’s 3,000
plus local health departments incorporated one or
both elements.

The increased emphasis on community health
planning through the development of assessments
of community health needs and coordinated plans
for addressing those needs evolved slowly over the
1990s. In many states and localities these were new
roles for local health departments. These agencies
often lacked the skilled staff, data and information
resources, and links to their communities needed
to carry out these duties effectively. However,
there was general agreement in the public health
practice community that these were necessary and
appropriate roles for local health departments and
initial efforts were often successful at engaging
community partners.

The Institute of Medicine developed a second
report on community health improvement in 1997
promoting an enhanced community health im-
provement process that would link community
partners to specific roles in community health
plans by means of specific performance measures.
At the same time, a variety of other community
health planning initiatives were also flourishing as
hospitals, health plans, civic organizations, and
health professionals began to promote similar proc-
esses. The National Turning Point Program was
established in 1997 by two national foundations
(Robert Wood Johnson and Kellogg) to reform
the practice of public health at the state and local
level through demonstration projects in fourteen
states and more than forty local jurisdictions. Seven
more states were added in 1999. Turning Point
initiatives generally involved extensive state and
local partnerships, seeking to include a wide array
of partners and stakeholders from the health field
and other sectors of society. For example, busi-
ness, religious, educational, law enforcement, and
community organization leaders joined their coun-
terparts from public health, mental health, sub-
stance abuse, and organized medicine.

These initiatives have brought greater atten-
tion to the underlying foundation, or infrastruc-
ture, of public health practice. The infrastructure
of public health can be described in at least two
different ways: what it is and what it does. The first



PRACTICE OF PUBLIC HEALTH

954

view of the infrastructure looks at the basic build-
ing blocks of the public health system, while the
second looks at what those building blocks actually
do. The second view correlates closely with the
individual and collective practice of public health.

The most important structural elements of the
public health system fall into categories such as
work force, information resources, organizational
relationships, and financial resources. The public
health work force has been very difficult to assess
in terms of its numbers, work settings, component
disciplines, and skill needs. Rough estimates indi-
cate that there are about 500,000 public health
professionals in federal, state, and local public
agencies, but that most lack formal training in
public health. Public health workers outside these
agencies may number several times that of those
working for governmental health agencies. Among
the largest occupational categories in the public
health work force are public health nurses, envi-
ronmental health specialists, health administra-
tors, and health educators. Several national panels
have identified public health competencies as es-
sential for a wide variety of health disciplines.
Universal competencies for graduate level public
health workers have also been identified. These
include: analytical skills, communication skills, pol-
icy development and program planning skills, cul-
tural skills, basic public health science skills, and
financial planning and management skills.

Data and information drive public health prac-
tice in terms of identifying important health prob-
lems, determining the factors causing those prob-
lems, establishing priorities, communicating with
policymakers and the media, and evaluating the
effectiveness of various programs and services.
Increased access to information through the
Internet, integrated information systems, and other
collaborations could support expanded and more
effective participation in planning, policy develop-
ment, and assurance activities.

Local public health agencies, frequently called
health departments, acting in concert with state
health agencies, are often the vanguard of the
public health assault on health problems. While
key players, these governmental agencies require
extensive collaborations and partnerships to be
successful. In some instances, outdated public
health laws and regulations inhibit effective action

on the part of an official health agency and its
potential collaborators.

The level of financial resources supporting
public health practice is not precisely known. Esti-
mates are that about 1 percent of all health expen-
ditures, or about $40 for every man, woman and
child in the United States, supports community-
wide prevention programs. When all activities in-
cluded in the essential public health services frame-
work are included, the total spending for public
health practice approximates $50 billion, or about
$200 per capita. In comparison, nearly $4,000 per
capita is spent each year on medical care services
for every person in the United States. National
objectives for each of these components of the
public health infrastructure are included in Healthy
People 2010.

WHAT CHALLENGES DOES PUBLIC
HEALTH PRACTICE FACE IN THE YEAR

2001 AND BEYOND?

Public health practice faces many challenges. There
are scores of continuing health problems (such as
cancer and injuries), emerging health problems
(such as AIDS and violence), and re-emerging ones
(such as tuberculosis), and a slew of new issues on
the public health practice agenda. While health
status has never been better (as measured by life
expectancy and infant mortality), the gains have
not been shared equally by all segments of the
population. These widening differences reflect
the increasing gap between the “haves” and the
“have-nots” in U.S. society and the widespread
prevalence of negative social determinants of health
among subpopulations in the United States and
entire societies across the globe. Despite the most
expensive and effective medical services in the
world, health status gains have not kept pace with
immense investments and the United States health
system continues to focus on illness rather than
health. These unacceptable realities challenge pub-
lic health practitioners’ core values of realizing
public health’s dream of social justice and creating
a health system organized around health. To meet
the challenges, public health practice will have to
relearn the lessons of its past and move to expand
its circle to include new sectors of society at every
level of government—namely, more community
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partners and stakeholders and a more involved
citizenry.

In sum, further improvements in health status
that eliminate disparities in outcomes remains the
greatest challenge to the practice of public health.
A continuing commitment to realize the dream of
social justice in health will, in all probability, con-
tinue to drive public health practice in the twenty-
first century.

BERNARD J. TURNOCK

(SEE ALSO: Assessment of Health Status; Cardiovascu-
lar Diseases; Future of Public Health; HIV/AIDS;
Institute of Medicine; Koch, Robert; Malaria;
Mortality Rates; Pasteur, Louis; Plague; Smallpox;
Tuberculosis; Violence; Yellow Fever)

BIBLIOGRAPHY

Core Functions Steering Committee (1994). Public Health
in America. Washington, DC: U.S. Department of
Health and Human Services, Public Health Service.

Detels, R.; Holland, W. W.; McEwen, J.; and Omen, G. S.
(1997). Oxford Textbook of Public Health, 3rd edition.
New York: Oxford University Press.

Institute of Medicine, Committee on the Future of
Public Health (1988). The Future of Public Health.
Washington, DC: National Academy Press.

Institute of Medicine, Committee on Using Performance
Monitoring to Improve Community Health (1997).
Improving Health in the Community: A Role for Perform-
ance Monitoring. Washington, DC: National Academy
Press.

National Association of County and City Health Offi-
cials (1991). Assessment Protocol for Excellence in Public
Health. Washington, DC: Author.

Scutchfield, F. D., and Keck, C. W. (1997). Principles of
Public Health Practice. Albany, NY: Delmar.

Sorenson, A. A., and Bialek, R., eds. (1992). The Public
Health Faculty/Agency Forum. Gainesville, FL: Univer-
sity of Florida Press.

Turnock, B. J. (1997). Public Health: What It Is and How It
Works. Gaithersburg, MD: Aspen.

U.S. Department of Health and Human Services, Public
Health Functions Project (1997). The Public Health
Workforce: An Agenda for the 21st Century. Washing-
ton, DC: Author.

U.S. Department of Health and Human Services, Public
Health Service (1990). Healthy People 2000. Washing-
ton, DC: Author.

——— (2000). Healthy People 2010. Washington, DC:
Author.

PRACTICE STANDARDS

Practice standards are the criteria against which
professional practice is measured. In 1990, the
Institute of Medicine noted wide variation in us-
age of the term “standard,” as it applies to profes-
sional practice. In some contexts standards may be
minimum levels of performance or results, whereas
elsewhere they represent excellence. Minimum stan-
dards are commonly associated with performance
assessment of individual cases, resulting in identi-
fication and correction of aberrant practices. Stan-
dards of excellence may be used as targets or goals
in continuous quality improvement, where the
desired result is improved average performance
demonstrated through reduced variation in qual-
ity measures.

CHARLES P. SCHADE

(SEE ALSO: Accreditation of Local and State Health
Departments; Continuous Quality Assessment; Con-
tinuous Quality Improvement)

PRECAUTIONARY PRINCIPLE

The Precautionary Principle is referred to in the
1992 Rio Declaration on Environment and Devel-
opment; the declaration includes the principle,
“Nations shall use the precautionary approach to
protect the environment. Where there are threats
of serious or irreversible damage, scientific uncer-
tainty shall not be used to postpone cost-effective
measures to prevent environmental degradation.”
This idea is being increasingly invoked as a ration-
ale for environmental health policy, including its
formal appearance in international treaties. The
Precautionary Principle, along with terms such as
“sustainable development,” expresses a broad ap-
proach for which there is general support and
agreement. However, as with sustainable develop-
ment, it is a term that is often difficult to crisply
define, and its implications to specific issues are
not easily agreed upon.

Three elements appear to be central to the
Precautionary Principle. First, there must be some
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factual basis that raises a legitimate reason for
concern; second, there is no certainty as to whether
the concern will turn out to be justified—or whether
the proposed remedy will be effective; and third,
the remedy has a reasonably substantial economic
or societal cost. There is some debate as to whether
the Precautionary Principle is an alternative to risk
assessment or whether the two approaches are
mutually complementary. In retrospect, there have
been many past governmental actions that clearly
rank as precautionary, without the term “Precau-
tionary Principle” being invoked. Examples in-
clude the use of maximal available control tech-
nology for hazardous air pollutants, or ALARA
(as low as reasonably achievable) for radiation
protection.

BERNARD D. GOLDSTEIN

(SEE ALSO: Environmental Determinants of Health;
Environmental Justice; Environmental Movement;
Environmental Protection Agency; Risk Assessment,
Risk Management)
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PRECEDE-PROCEED MODEL

The PRECEDE-PROCEED model provides a com-
prehensive structure for assessing health and quali-
ty-of-life needs and for designing, implementing,
and evaluating health promotion and other pub-
lic health programs to meet those needs. PRE-
CEDE (Predisposing, Reinforcing, and Enabling
Constructs in Educational Diagnosis and Evalua-
tion) outlines a diagnostic planning process to
assist in the development of targeted and focused
public health programs. PROCEED (Policy,
Regulatory, and Organizational Constructs in
Educational and Environmental Development)
guides the implementation and evaluation of the
programs designed using PRECEDE.

PRECEDE consists of five steps or phases (see
Figure 1). Phase one involves determining the
quality of life or social problems and needs of a
given population. Phase two consists of identifying
the health determinants of these problems and
needs. Phase three involves analyzing the behav-
ioral and environmental determinants of the health
problems. In phase four, the factors that pre-
dispose to, reinforce, and enable the behaviors
and lifestyles are identified. Phase five involves
ascertaining which health promotion, health edu-
cation and/or policy-related interventions would
best be suited to encouraging the desired changes
in the behaviors or environments and in the fac-
tors that support those behaviors and environments.

PROCEED is composed of four additional
phases. In phase six, the interventions identified in
phase five are implemented. Phase seven entails
process evaluation of those interventions. Phase
eight involves evaluating the impact of the inter-
ventions on the factors supporting behavior, and
on behavior itself. The ninth and last phase com-
prises outcome evaluation—that is, determining
the ultimate effects of the interventions on the
health and quality of life of the population.

In actual practice, PRECEDE and PROCEED
function in a continuous cycle. Information gath-
ered in PRECEDE guides the development of
program goals and objectives in the implementa-
tion phase of PROCEED. This same information
also provides the criteria against which the success
of the program is measured in the evaluation
phase of PROCEED. In turn, the data gathered
in the implementation and evaluation phases of
PROCEED clarify the relationships examined in
PRECEDE between the health or quality-of-life
outcomes, the behaviors and environments that
influence them, and the factors that lead to the
desired behavioral and environmental changes.
These data also suggest how programs may be
modified to more closely reach their goals and
targets.

Among the contributions of the PRECEDE-
PROCEED model is that it has encouraged and
facilitated more systematic and comprehensive
planning of public health programs. Sometimes
practitioners and researchers attempt to address a
specific health or quality-of-life issue in a particular
group of people without knowing whether those
people consider the issue to be important. Other
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Figure 1

The PRECEDE-PROCEED Model of Community Health Promotion Planning and Evaluation
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times, they choose interventions they are comfort-
able using rather than searching for the most
appropriate intervention for a particular popula-
tion. Yet, what has worked for one group of people
may not necessarily work for another, given how
greatly people differ in their priorities, values, and
behaviors. PRECEDE-PROCEED therefore begins
by engaging the population of interest themselves
in a process of identifying their most important
health or quality-of-life issues. Then the model
guides researchers and practitioners to determine

what causes those issues—that is, what must pre-
cede them. This way, interventions can be de-
signed based not on speculation but, rather, on a
clear understanding of what factors influence the
health and quality-of-life issues in that population.
As well, the progression from phase to phase
within PRECEDE allows the practitioner to estab-
lish priorities in each phase that help narrow the
focus in each subsequent phase so as to arrive at a
tightly defined subset of factors as targets for
intervention. This is essential, since no single pro-
gram could afford to address all the predisposing,
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enabling and reinforcing factors for all of the
behaviors, lifestyles, and environments that influ-
ence all of the health and quality-of-life issues of
interest.

Applications of the PRECEDE-PROCEED
model in the public health field are myriad and
varied. The model has been used to plan, design,
implement, and/or evaluate programs for such
diverse health and quality-of-life issues as breast,
cervical, and prostate cancer screening; breast self-
examination; cancer education; heart health; ma-
ternal and child health; injury prevention; weight
control; increasing physical activity; tobacco con-
trol; alcohol and drug abuse; school-based nutrition;
health education policy; and curriculum develop-
ment and training for health care professionals. A
searchable bibliography of hundreds of published
applications is available on the World Wide Web
(www.ihpr.ubc.ca). Also available is an interactive
software training program entitled EMPOWER,
which illustrates how the model can be used to
plan a breast cancer detection program.

LAWRENCE W. GREEN

SHAWNA L. MERCER

(SEE ALSO: Enabling Factors; Predisposing Factors)
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PREDISPOSING FACTORS

The most common use of the term “predisposing
factors” in the field of public health has been in the

context of L. W. Green’s PRECEDE-PROCEED
model of community health promotion planning
and evaluation. Years of research have shown that
literally hundreds of factors have the potential
to influence a given health-related behavior—ei-
ther by encouraging the behavior to occur or
by inhibiting it from occurring. Green’s original
PRECEDE model of health education planning
and evaluation and the more recent PRECEDE-
PROCEED model group these factors into three
types: predisposing, reinforcing, and enabling fac-
tors. “Predisposing factors” are defined in these
models as factors that exert their effects prior to a
behavior occurring, by increasing or decreasing a
person or population’s motivation to undertake
that particular behavior.

The term “predisposing characteristics” had
initially been used in two other health-related mod-
els. J. M. Stycos employed the term in a model to
predict couples’ use of family planning methods.
In this model, the term referred to the converging
motivations of husbands and wives in making fam-
ily planning decisions. R. M. Andersen then used
the term in the 1960s in his behavioral model of
families’ use of health services. Andersen’s model
has been used widely in the health administration
and health services research fields to explain utili-
zation of health services. His original model postu-
lated that people’s use of health services was a
function of their predisposition to use the services,
the resources that enabled or impeded their use of
the services, and their need for care. Predisposing
characteristics were seen to include demographic
factors (age and gender), social structure (educa-
tion, occupation, ethnicity, and other factors meas-
uring status in the community, as well as coping
and the health of the physical environment), and
health beliefs (attitudes, values, and knowledge
that might influence perceptions of need and use
of health services). In Andersen’s behavioral model,
therefore, the term “predisposing characteristics”
refers broadly to everything that might predispose
a person to need and use a particular service.

The initial version of the PRECEDE model
adapted the concept of predisposing characteris-
tics from Andersen and Stycos to concentrate on
motivational factors subject to change through
direct communication or education—that is, fac-
tors that predispose individuals or populations to
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want to change their behavior. The predisposing
factors of importance for health education oper-
ate primarily in the psychological realm. They
include people’s knowledge, attitudes, beliefs, val-
ues, self-efficacy, behavioral intentions, and exist-
ing skills. All of these can be seen as targets for
change in health promotion or other public health
interventions. This emphasis on factors that ap-
peal to people’s motives for behavioral change has
been maintained throughout the various refine-
ments of PRECEDE and its elaboration into the
full PRECEDE-PROCEED model.

As shown in Figure 1, predisposing factors
that can function as targets for change in public
health programs interact with each other. For
example, awareness leads to cognitive learning,
which, in turn, produces knowledge. Cognitive
learning also amasses as experience, which gener-
ates beliefs. A change in any of these will affect the
others because of the human drive for consistency.
The impact of these factors, however, on behav-
ioral change often depends on their support from
enabling and reinforcing factors.

TYPES OF PREDISPOSING FACTORS

Awareness and Knowledge. Knowledge is usually
a necessary but not always a sufficient cause of
individual or collective behavior change. In other
words, at least some awareness of a particular
health or quality-of-life need and of some behavior
that can be taken to address that need must exist
before that behavior will occur. Usually, however,
the behavior will not occur without a strong enough
cue to trigger motivation to act on that knowledge
and possibly also without enabling factors such as
new skills or resources.

Beliefs. Beliefs are convictions that something
is real or true. Statements of belief about health
include such comments as “I don’t believe that
exercising daily will make me feel any better.” The
most widely used model for explaining and pre-
dicting how health beliefs relate to behavior is the
health belief model. In brief, this model posits that
the likelihood of taking a recommended health
action is dependent on one’s beliefs about the
severity of the disease or health problem in ques-
tion, one’s susceptibility to it, and the benefits of
and barriers to taking the health action—plus
some kind of cue to action.

Figure 1

Interactions between predisposing factors in 
influencing behavior change
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A potent motivator related to beliefs is fear.
Fear combines an element of belief with an ele-
ment of anxiety. The anxiety results from beliefs
about the severity of the health threat and one’s
susceptibility to it, along with a feeling of hopeless-
ness or helplessness to do anything about the
threat. Such a combination can lead to a flight
response, leading the person to deny that the
threat is real. Health educators, therefore, usually
avoid arousing fear unless they can also suggest a
course of action that can be taken immediately to
ease the fear.

Values. Values are the moral and ethical propo-
sitions people use to justify their actions. They
determine whether people consider various health
related behaviors to be right or wrong. Similar
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values tend to be held by people who share genera-
tion, geography, history, or ethnicity. Values are
considered to be more entrenched and thus less
open to change than beliefs or attitudes. Of inter-
est is the fact that people often hold conflicting
values. For example, a teenage male may place a
high value on living a long life; at the same time, he
may engage in risky driving activities, such as
speeding and driving without a seat belt, because
he values the sense of power and freedom he gains
through such activities. Health promotion pro-
grams often seek to help people see the conflicts in
their values or between their values and their
behavior.

Attitudes. Attitudes are relatively constant feel-
ings directed toward something or someone that
always contain an evaluative dimension. Attitudes
can always be categorized as positive or negative.
For example, a woman may feel that being over-
weight is unacceptable, and a young teenager may
feel that taking illicit drugs is a bad thing to do.
Attitudes are distinct from values in that they are
directed toward specific persons, objects, or ac-
tions and are based on one or more values. They
differ from beliefs in that they always include some
evaluation of the person, object or action.

Self-Efficacy and Cognitive Learning The-
ory. Learning why particular behaviors are harm-
ful or helpful as well as learning to modify one’s
behavior are prerequisites for being able to under-
take or maintain behaviors that are conducive to
health. Social cognitive theory (SCT) postulates a
number of principles by which learning is ac-
quired and maintained. Health education and be-
havioral change programs based on cognitive learn-
ing theory help a person to bring the performance
of a particular behavior under his or her self-
control. The most important requirement for self-
regulating one’s behavior is seen to be self-efficacy—
that is, the person’s perception of how successful
he or she can be in performing a particular behav-
ior. Self-efficacy plays a particularly important role
with addictive or compulsive behaviors that are
associated with a high degree of relapse, such as
weight loss and smoking cessation.

Behavioral Intention. Behavioral intention is
a concept fundamental to the theory of reasoned
action (and the closely related theory of planned
behavior), which proposes that the performance

of a particular health behavior is a direct result of
whether or not one intends to perform the behav-
ior. It further assumes that all other variables that
influence behavior do so through affecting one’s
behavioral intention. If it is to adequately predict
behavior, measurement of intention must corre-
spond as closely as possible to the measurement of
behavior in terms of context, time, and outcome.

Existing Skills. If a person does not possess
certain skills that are necessary for completion of a
specific health behavior, then acquiring those skills
would fall under the category of enabling factors.
If, however, a person comes to a situation already
equipped with the skills needed to successfully
perform the behavior, then those skills may predis-
pose that person to behave in a particular fashion
and thus are considered predisposing factors. For
example, if a teenager attended a program that
taught a method of refusing illicit drugs offered by
members of a peer group and has been able to
refuse them on a previous occasion, then that
teenager is considered to have skills that may
predispose him or her to refusing drugs on a
future occasion. This example reveals how existing
skills may be closely related to one’s behavioral
intention (whether one intends to take drugs on a
future occasion) and self-efficacy (regarding one’s
abilities to refuse drugs).

Predisposing Factors That Are Not Amena-
ble to Change. The PRECEDE-PROCEED model
views other factors such as genetic, sociodemo-
graphic, and personality characteristics as also
playing a role in predisposing to health-related
behavior. However, because most of these are
not amenable to change through health educa-
tion, they are treated as a special subcategory of
predisposing factors. Some of them can be used to
subdivide a population to provide focus for health
education and to extend the educational compo-
nent of health promotion programs to include
policy and organizational changes. For example,
eating nutritious breakfasts may be less prevalent
among children from certain low-income immi-
grant families. School-based breakfast programs
in inner-city schools could include nutrition edu-
cation pamphlets designed for children to take
home to their parents, using language and illustra-
tions that would be especially appealing to the
respective immigrant groups. Food purchasing
policies might also use the information about fac-
tors predisposing the eating behavior of these
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immigrant groups to include selected ethnic foods
in the school-based breakfast program.

LAWRENCE W. GREEN

SHAWNA L. MERCER

(SEE ALSO: Attitudes; Behavior, Health-Related; Ena-
bling Factors; Health Belief Model; PRECEDE-
PROCEED Model; Social Cognitive Theory; Theory
of Planned Behavior; Theory of Reasoned Action;
Values in Health Education)
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PREGNANCY
A great deal of public health resources is spent on
pregnancy. It is clear that prenatal and neonatal
health play a large role in determining the health
of a population, and in fact, pregnancy outcomes
are often used as an indicator of a nation’s health.

EPIDEMIOLOGY OF PREGNANCY

Globally, there are approximately 240 million preg-
nancies annually. These pregnancies result in 134
million births and 50 million induced abortions,
20 million of which are performed under unsafe
conditions. Approximately 6 to 7 million of these
240 million pregnancies occur each year in the
United States. These result in about 4 million
liveborn babies, over 1 million induced abortions,
at least 1 million spontaneous abortions (miscar-
riages), nearly 100,000 ectopic pregnancies (a preg-
nancy in which the fetus develops outside the
uterus), and about 30,000 fetal deaths.

Of the 4 million babies born in the United
States in 1999, 12 percent were born to women
under 20 years of age. Approximately 4.5 percent
of white teens (ages 15 to 19), 8.1 percent of
African-American teens, and 9.3 percent of His-
panic teens gave birth. Since 1991, the teenage
birth rate has been declining in the United States,
particularly among African Americans, largely be-
cause of an increased use of effective contraception.

In 1999, 13 percent of the babies born in the
United States were born to women 35 years old
and older. The birth rate among this age group
increased during the last three decades of the
twentieth century, despite the fact that older women
have an increased risk for having babies with chro-
mosomal abnormalities (the risk is approximately
1 in 1,000 at age 25, 1 in 200 at age 35, and 1 in 20
at age 45).

About half of all pregnancies are unintended
or unplanned, and one in three babies are born to
single or unmarried mothers. (Nearly 70% of Afri-
can-American babies and over 40% of Hispanic
babies are born to unmarried mothers.)

Four out of five women who gave birth in 1999
started prenatal care in the first trimester, though
this percentage was lower among African-American
and Hispanic women. Despite an overall improve-
ment in prenatal care utilization, the proportion
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of low birthweight (LBW) births and preterm births
have been increasing gradually since the mid-1980s.
This increase is accounted for, in part, an increase
in multiple gestations and the growing number of
infants born to women older than 35 years of age.

Of the 1.2 million legal induced abortions
performed in 1999, 20 percent were obtained by
women less than 20 years old, 60 percent by white
women, and 80 percent by unmarried women.

PHYSIOLOGY OF PREGNANCY

A human pregnancy starts when the male sperm
fertilizes the ovum (egg) in a woman’s Fallopian
tube, and it lasts, on average, 266 days. Contracep-
tion works by inhibiting the release of the ovum
from the ovary (birth control pill, injectible, or
subdermal implant), by impeding the release of
sperm (vasectomy), by blocking sperm from enter-
ing the vagina or cervix (male or female condom,
diaphragm, or cervical cap), or by blocking the
Fallopian tubes (tubal ligation). Once conception
takes place, the fertilized egg travels through the
Fallopian tube into the uterus, where it implants
about seven days later. The intrauterine device
(IUD) impedes such implantation, and medica-
tions like mifepristone (RU486) causes the im-
planted embryo to abort.

A developing human is called an embryo be-
tween two and eight weeks after conception; there-
after it is called a fetus until delivery. Development
of the major organs begins during the early embry-
onic period, and interference with this process
may result in birth defects. Women taking harmful
substances, or women with preexisting diseases
like diabetes mellitus, are at increased risk for
having babies with birth defects. Because the de-
velopment of major organs begins during early
pregnancy, often before a woman starts prenatal
care or realizes that she is pregnant, preconcep-
tional care is recommended for every woman of
reproductive age.

Although most major organs are present at
the end of the embryonic period, the development
of their functions continues well into the fetal
period, infancy, and early childhood. Interference
with this process may lead to functional deficits.
For example, undernutrition during this period of
growth has been associated with increased risk for
coronary heart disease, and maternal alcohol use

during pregnancy has been linked to mental retar-
dation and other birth defects.

Remarkable changes take place in a woman
during pregnancy. The heart circulates 40 percent
more blood volume to supply nutrients and oxy-
gen to the growing baby, deeper breaths occur and
an increased amount of harmful substances are
cleansed through the kidneys. Digestion slows down
for better absorption or nutrients, which may cause
problems such as heartburn and constipation. The
baby is sustained in the uterus by the placenta,
which serves as the interface between maternal
and fetal circulations. Hormones prepare the
breasts for lactation, and the immune system is
altered so that it does not reject the baby as a
foreign body. While most healthy women make
these adaptations readily, pregnancy can jeopard-
ize the health, and sometimes the lives, of women
who are less healthy and suffer increased stress to
the system during pregnancy.

PATHOPHYSIOLOGY OF PREGNANCY

When things go wrong during pregnancy, the
health of both mother and baby may be at risk of
certain health problems associated with pregnancy.

Infertility. Infertility is defined as failure to
conceive following a period of 12 months or longer
of unprotected sexual intercourse. In 1988, over 8
million American women 15 to 44 years of age
reported an impaired ability to have children.
Major causes include endometriosis, poor sperm
quality or low sperm count, failure to ovulate, and
tubal damage.

Ectopic Pregnancy. An ectopic pregnancy is a
pregnancy that has implanted outside of the uterus,
most commonly in the Fallopian tubes, which may
have been scarred from a previous infection, ectopic
pregnancy, or tubal ligation. The growing preg-
nancy, if not surgically terminated, may rupture
the tube, causing hemorrhage. Ectopic pregnancy
is a leading cause of maternal deaths among Afri-
can-American women.

Abortion. Abortion refers to the termination
of pregnancy before the twentieth week of gesta-
tion (counting from the last menstrual period).
Abortion can be spontaneous or induced. Most
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spontaneous abortions (miscarriages) involve some
chromosomal abnormalities; the causes of the rest
are not known, but some may be due to exposure
to environmental toxins.

Birth Defects. Birth defects are the leading
cause of infant death and the fifth leading cause of
potential years of life lost. About 3.6 percent of all
babies in the United States are born with major
birth defects, the most common being cleft lip and
palate, Down syndrome, neural tube defect, and
congenital heart disease.

Low Birth Weight (LBW). LBW, defined as
birth weight under 2,500 grams (5.5 pounds), is
the second leading cause of infant death, and the
leading cause of infant death among African Ameri-
cans. Risk factors include short interpregnancy
interval, low prepregnancy weight, inadequate
weight gain during pregnancy, history of LBW or
preterm birth, cigarette smoking, and socioeco-
nomic factors.

Preterm Birth. Preterm birth, defined as de-
livery before 37 weeks of gestation, may result in
major problems, including neurological damage
from brain hemorrhage or respiratory distress
from immature lungs.

Fetal Death. Fetal death refers to the death of
a fetus after 20 weeks of gestation. Major causes
include preexisting maternal conditions like dia-
betes mellitus or hypertension, and premature
separation of the placenta from the uterus (placental
abruption) as a result of drug use or trauma.

Infant Death. Infant death refers to death of a
baby under one year of age. Major causes include
birth defects, LBW, and sudden infant death syn-
drome (SIDS).

Maternal Death. Maternal death is defined as
the death of a woman as a result of her pregnancy,
from the first stages of gestation to within 42 days
after the pregnancy has terminated. Risk factors
include age greater than 35, unmarried status
(owing to socioeconomic factors, including a lack
of access to health care), and lack of prenatal care.
The classic HIT triad (hemorrhage, infection, and
toxemia or preelcampsia) contributes to about
half of all maternal deaths. Approximately 300
women in the United States and 500,000 women in
the world die every year from pregnancy-related

causes. The maternal mortality ratio of 7.5 deaths
per 100,000 live births in the United States did not
changed significantly during the last 20 years of
the twentieth century.

Preeclampsia. Preeclampsia, caused by high
blood pressure during the latter part of preg-
nancy, is characterized by hypertension, protein in
the urine, edema, and organ damage as a result of
hypertension. Such organ damage may include
seizure, stroke, kidney failure, liver damage, and
fluid in the lungs. Preeclampsia is treated by effect-
ing prompt delivery (and thereby ridding the body
of the circulating toxin released by the placenta).
Magnesium is commonly used to prevent seizure.
Complications of severe preeclampsia can often
be prevented with early diagnosis and appropriate
treatment.

Obstetrical Hemorrhage. Obstetrical hemor-
rhage is characterized by excessive blood loss. It
occurs prenatally as a result of premature separa-
tion (placental abruption) or abnormal location
(placenta previa) of the placenta. It can also occur
as a result of injury to the birth canal during
delivery, retained placenta within the uterus after
delivery, or the inability of the uterus to firm up
(uterine atony) after delivery.

Puerperal Infection. Puerperal infections are
those that occur during labor, delivery, or the
postpartum period. The infection is typically caused
by bacteria from the vagina ascending into the
uterus. Risk factors include cesarean section, pro-
longed time from when the “water breaks” to
delivery, poor nutrition, and maternal anemia.
Prompt treatment with antibiotics can prevent
significant morbidity associated with puerperal
infections.

Embolism. An embolus is a clot. It could be a
blood clot (thromboembolus), or a clot of fetal
tissues (amniotic fluid embolus) that travels in
maternal circulation. If it blocks off circulation in
the lungs or the heart, the embolus could be fatal.

HEALTHY PREGNANCY

Between 1900 and 2000, infant mortality in the
United States declined by 90 percent, and mater-
nal mortality by 99 percent. This was one of the
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greatest achievements of public health in the twen-
tieth century. However, the goal, established in
1994 by the International Conference on Popula-
tion and Development, of every pregnancy being
healthy has not been achieved. Current efforts to
ensure healthy pregnancy work at three different
levels of prevention.

Primary prevention involves efforts to prevent
diseases from occurring during pregnancy. Exam-
ples of primary prevention during pregnancy in-
clude family planning, preconceptional care, and
health promotion during prenatal care. By pre-
venting unintended pregnancies, family planning
can prevent morbidity associated with unintended
pregnancies. Preconceptional care has been shown
to reduce certain birth defects. Proper nutrition
and cessation of tobacco, alcohol, and drug use
during pregnancy can prevent low birth weight
and other complications.

Secondary prevention involves efforts to facili-
tate early detection and treatment of diseases dur-
ing pregnancy. Prenatal care provides early and
continuous assessment of the pregnant woman,
and includes early detection of preeclampsia, syphi-
lis, and tuberculosis.

Tertiary prevention attempts to avert severe
complications resulting from diseases during preg-
nancy. Examples of tertiary prevention include
the administration of antibiotics in the treatment
of puerperal infection, magnesium to prevent ec-
lampsia (convulsions) in women affected by se-
vere preeclampsia, and transfusion of blood prod-
ucts when obstetrical hemorrhage occurs.
Regionalization of perinatal health services, so
that high-risk women deliver only in hospitals
equipped to deal with potential complications,
plays an important role in tertiary prevention.

Much of the improvement in maternal and
infant health is attributable to improved health
conditions such as better sanitation, sewage con-
trol, and safer water supplies. Continued improve-
ment is likely to come from social and behavioral
changes rather than from advancement in medical
care. Such developments as the expansion in the
availability of legal abortions, increased education
for women, and better family planning practices
have all contributed to improved maternal and
infant health. It is important, therefore, for public

health professionals to learn how to better address
social and behavioral determinants of health. For
example, because smoking cigarettes during preg-
nancy can cause low birth weight and prematurity,
it is important to find out how to stop women from
smoking during pregnancy.

Because the health of a baby is tied to health of
the mother, efforts to improve pregnancy out-
comes must begin with women’s health. Current
efforts fall short by doing too little too late—to
expect prenatal care to reverse all the cumulative
effects of risk exposures over the course of a
woman’s life may be expecting too much. Future
efforts should promote health not only during
pregnancy, but during all of a woman’s life.

MICHAEL C. LU

(SEE ALSO: Abortion; Abortion Laws; Birthrate; Child
Health Services; Child Mortality; Contraception;
Family Health; Family Planning Behavior; Fecun-
dity and Fertility; Fetal Alcohol Syndrome; Fetal
Death; Folic Acid; Infant Mortality Rate; Maternal
and Child Health; Newborn Screening; Planned
Parenthood; Prenatal Care; Reproduction; Women’s
Health)
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PREJUDICE
The American Heritage Dictionary defines prejudice
as “an adverse judgment or opinion formed be-
forehand or without knowledge or examination of
the facts.” The history of public health provides
numerous examples of how irrational suspicion or
hatred of a particular group, race, or religion
resulted in injury to members of that group. Many
of these cases of injury are owing to the differential
treatment or outright medical neglect of certain
groups. Human beings are a homogeneous spe-
cies, and genetic data indicate that there are few
biological differences between ethnic and racial
populations that explain differences in health sta-
tus. Discriminatory behavior by public health pro-
fessionals on the basis of race, religion, or other
social category jeopardizes the health care system
by providing inequitable and inadequate care. In
response to this threat, federal civil rights legisla-
tion proposes the rescension of federal funding to
hospitals that violate civil rights laws.

STEPHEN B. THOMAS
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PRENATAL CARE
Prenatal care describes the health and supportive
services provided to a woman during her preg-
nancy. Prenatal care generally consists of an or-
dered series of visits to health professionals, with

the visits occurring monthly early in the pregnancy
and weekly during the last month of pregnancy.

Comprehensive prenatal care includes the fol-
lowing components: (1) screening, monitoring,
and testing for early identification and manage-
ment of medical problems or complications (such
as gestational diabetes); (2) ongoing assessment
and mediation of risk factors (such as tobacco and
alcohol use or domestic violence); (3) nutrition
assessment and counseling; (4) health education,
information, and counseling about pregnancy, la-
bor and delivery, and baby care; and (5) assess-
ment and care for psychosocial needs (such as
stress reduction).

Prenatal care is a unique opportunity for deliv-
ering services simultaneously to a mother and her
fetus. Pregnancy, and therefore prenatal care, is
often the entry point for women into the health
care system. The services provided during preg-
nancy and immediately following the delivery of
an infant have significant effects on maternal and
infant morbidity and mortality. Prenatal care is a
window of opportunity for identifying and ad-
dressing numerous medical and behavioral health
issues. For example, pregnancy may be the motiva-
tor for a woman to stop smoking or develop
healthier eating habits. During prenatal care, the
groundwork can be set for establishing a medical
home for the infant and mother. It is an opportu-
nity for a young family to enter into the health
care system.

CAROLYN B. SLACK

(SEE ALSO: Maternal and Child Health; Pregnancy;
Reproduction; Screening)
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PRESSURE GROUPS

Pressure groups are collections of individuals who
hold a similar set of values and beliefs based on
ethnicity, religion, political philosophy, or a com-
mon goal. Based on these beliefs, they take action
to promote change and further their goals. For
example, members of Mothers Against Drunk Driv-
ing (MADD) share a common belief that, in turn,
influences the actions (e.g., advocacy, public aware-
ness programs, policy research) they use to achieve
their goals.

Pressure groups often represent viewpoints of
people who are dissatisfied with the current condi-
tions in society, and they often represent alterna-
tive viewpoints that are not well represented in the
mainstream population. By forming a pressure
group, people seek to express their shared beliefs
and values and influence change within communi-
ties and sociopolitical structures, such as govern-
ments and corporations. Some pressure groups,
such as the tobacco-control movement, have been
successful at influencing change across a number
of sociopolitical structures.

Pressure groups are different from political
parties. Political parties seek to create change by
being elected to public office, while pressure groups
attempt to influence political parties. Pressure
groups may be better able to focus on specialized
issues, whereas political parties tend to address a
wide range of issues.

Pressure groups are widely recognized as an
important part of the democratic process. Some
groups offer opportunities and a political voice to
people who would traditionally be thought of as
disadvantaged or marginalized from the main-
stream population. In this way, pressure groups
strengthen the democratic process by giving a
voice to a variety of people. Pressure groups also
offer alternatives to the political process by provid-
ing opportunities for expressing opinions and a
desire for change.

While pressure groups are acknowledged as
potentially beneficial to a democratic society, prob-
lems can arise when the democratic process be-
comes dominated by a few specific groups. In this
situation, the voice of a small group of people with
a particular interest can become overly influential

and negatively affect the rights of other individu-
als. In the democratic process, there is a need for
compromise in order to reach consensus regard-
ing the common good. If pressure groups remain
rigid and refuse to compromise on specific issues,
they can potentially monopolize the democratic
process by focusing public debate on a few spe-
cific issues.

Pressure groups may adopt a variety of strate-
gies to achieve their goals, including lobbying
elected officials, media advocacy, and direct politi-
cal action (e.g., organized protests). Clearly, some
pressure groups exert more influence than others.
The degree to which such groups are able to
achieve their goals may depend on their ability to
be recognized as legitimate by the population,
media, and by those in power. For example, civil
rights groups, trade unions, and professional asso-
ciations are more widely recognized and accepted
than a newly formed, single-issue pressure group.

Significant gains in public health have been
achieved because of efforts by pressure groups,
including important changes and advances in pub-
lic health issues such as tobacco control, occu-
pational health and safety, air pollution, and
HIV/AIDS.

Pressure groups can fulfill a valuable function
within public health. They have the potential to
raise the profile of previously marginalized issues
and force action to improve the health of their
members, as well as the health of the general
population. For example, mental health service
consumers have joined together to form pres-
sure groups that have identified the issue of
homelessness as an unintended consequence of
deinstitutionalization. Initiatives spawned by these
groups aim to improve living conditions for the
homeless. These actions have provided benefits
not only to the homeless, they have also positively
affected the well-being of entire communities.

Individual pressure groups can form larger
coalitions to advance their cause more effectively.
The tobacco-control movement provides an excel-
lent example of how a variety of pressure groups
can work together across sectors and at many
different levels to affect change. This movement
has successfully pulled together many organiza-
tions under the umbrella of the National Cen-
ter for Tobacco-Free Kids. Members include or-
ganizations from a number of sectors including
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health (American Public Health Association), edu-
cation (American Federation of Teachers), medi-
cal (American Medical Association), civic (Ameri-
cans for Nonsmokers’ Rights), corporate (Adventist
Health Care), youth (Girl Scouts of the USA), and
religious (National Council of Churches).

JEAN SHOVELLER

TASNIM NATHOO

(SEE ALSO: Community Organization; International
Nongovernmental Organizations; Nongovernmental
Organizations, United States; Politics of Public
Health; Tobacco Control)
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PREVALENCE

See Incidence and Prevalence

PREVENTION

The term “prevention” encompasses the philoso-
phy, credo, programs, and practices that aim to
defer or eliminate diseases, disability, and other
forms of human suffering. Additional discussions
of disease prevention, the stages of prevention
(primary, secondary, and tertiary) and the issues of
clinical prevention in the setting of personal health
services can be found elsewhere in this encyclope-
dia. The notion of prevention in populations has a
long history of discovering and eliminating the
causes of disease. For example, in the 1840s Hun-
garian physician Ignaz Phillipp Semmelweis re-
duced the rates of puerperal sepsis among preg-
nant women through attendant hand washing. In
the 1850s, British physician John Snow helped
abort an outbreak of cholera in London that was
due to a contaminated water supply. The gradual
assumption of sanitary practices in public health

and preventive activities in clinical practice has
been in place for a long time and is increasing,
although always challenging and incomplete.

THE CONTEXT OF PREVENTION: THE
GENERAL CAUSES OF DISEASE AND

DISABILITY

The causes of disease and disability are gradually
being discovered and either removed or amelio-
rated due to scientific advances as well as clinical
and preventive interventions. While there are many
measures of health, one of the most basic, mortal-
ity rates, improved at an unprecedented rate dur-
ing the twentieth century, providing a strong basis
for optimism that new preventives and treatments
will continue to enhance health status. However,
many diseases and conditions and other causes
of human suffering are of unknown or incom-
pletely understood causes. While striving to opti-
mize health status and minimize dysfunction and
disability within populations and individuals, it
is likely that there will always be a health and
functional burden on societies. There are several
reasons for this including: uncontrollable acts of
nature, such as meteorological and climatic catas-
trophes; war and other forms of interpersonal
violence; unanticipated adverse effects of advanc-
ing technology or occupational exposures; adverse
effects of health interventions (even if the net
health benefit is positive); the constant evolution
of infectious organisms; naturally occurring errors
in function, which will inevitably occur among
complex biological systems, even in the absence of
known environmental stimuli; the uncontrollabil-
ity of individual behavior; and the unintended
consequences of health-giving interventions, such
as the development of resistance to antibiotics that
once successfully cured a wide variety of life-
threatening infections.

While public health and the medical sciences
continue to develop new preventive and curative
modalities, there are ecological factors and forces
intimately related to diminished population and
individual health that could be addressed even in
the absence of clear causal or pathogenetic mecha-
nisms. One of the most important is the close
relation between socioeconomic status and health.
Both within and among populations, those with
higher levels of affluence and various social and
economic resources in general have higher levels
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of health by almost all available indices. One par-
ticularly common finding is the relation between
income inequality and mortality. There may be
several explanations for the generally strong asso-
ciation between income levels and subsequent
mortality: (1) higher income levels are a measure
of a safer physical environment, including occupa-
tional exposures and the general environment; (2)
higher income purchases more effective personal
and family health services; (3) higher income and
wealth levels are literal markers of social status,
with lower levels being characterized by increased
stress from social oppression and distrust; and (4)
income and wealth are markers of increased edu-
cation and healthy behaviors. It is also possible
that the association occurs because individuals
with physical or mental conditions have a lesser
ability to earn higher levels of income and accumu-
late wealth.

Even in the absence of full explanations for
the income-disease association, some possible so-
lutions may be available, including social policies
that limit large levels of income inequality, and
expenditures on economic development, which
might improve health status secondarily as well as
increase access to personal health services. How-
ever, the evidence for the effects of these social
and economic policies is incomplete, and addi-
tional intervention studies are needed.

Despite the presence of global factors that
appear to be important forces for disease causa-
tion, and the likelihood that disease and disability
will quite likely continue to be public health and
clinical challenges, a substantial amount is known
about the causes of many conditions, and preven-
tive interventions are available to lessen, if not
eliminate, their public health burden. When con-
sidering disease prevention, it is axiomatic that
most important clinical illnesses have multiple
causes. For example, deaths from certain viral
infections may be caused by the lack of immuniza-
tion facilities, the failure to handle and administer
vaccines properly, household crowding, inadequate
nutrition and lack of knowledge to seek early care
when the infection appears, as well as biologic
variability in susceptibility. Coronary artery dis-
ease is caused by several factors, including ge-
netic contributions, high fat diets, cigarette smok-
ing, elevated blood cholesterol levels, and inade-
quate exercise: Preventive action aimed at sev-
eral of these factors should have a salient effect.

Thus, interventions at several critical points in
disease causation—clinical, behavioral, policy, and
educational—may all decrease morbidity and mor-
tality. In many instances, multifaceted interven-
tions may provide the best levels of prevention
rather than any single approach. A corollary prin-
ciple is that a preventive intervention at one locus
may help prevent several conditions. An effective
clinical smoking-prevention program will decrease
the risk of several heart and lung diseases.

THE CONTEXT OF PREVENTION: WHERE
PREVENTION TAKES PLACE

Prevention takes place at almost all important
societal venues, which may be considered in a few
major categories (although there is overlap among
them): (1) prevention that is facilitated by a health-
ful environment; (2) prevention optimized by
healthful personal behaviors; (3) preventive inter-
ventions delivered by health professionals—so-
called clinical prevention; and (4) prevention that
occurs through social actions, including political,
policy, economic, educational, and other group
behaviors.

Examples of each preventive venue is instruc-
tive. A healthful physical and biological environ-
ment is attained when known harmful agents are
eliminated, such as lead, automotive exhaust gases,
asbestos particles, and viral infectious particles.
However, it is very difficult to determine the risks
to health of small amounts of certain environmen-
tal agents, naturally occurring or contaminants,
and risk assessment methods may be employed.
Healthful personal behaviors, such as regular, ap-
propriate exercise programs and avoiding risk-
taking behaviors, such as tobacco or illicit drug
use, will add measurably to positive preventive
outcomes. Clinical preventive interventions, such
as cancer screening, clinical health counseling,
and routine immunizing practices, will add impor-
tant elements of prevention to individuals and
families. Finally, social and administrative activi-
ties provide some of the best prevention available
in communities. Examples include providing laws
that deter underage alcohol and tobacco con-
sumption, health system policies that promote
early disease detection, and taxation policies that
deter purchase of harmful products such as ciga-
rettes and firearms. All prevention activities work
in concert to provide as safe and healthful an
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environment as possible, but, as noted below, the
secondary consequences of each activity should be
understood as much as possible.

DISEASE PREVENTION AND HEALTH
PROMOTION

Disease prevention is often distinguished from
health promotion. While the absence of important
conditions is a most worthy goal, it is also useful to
consider the attainment of positive health states,
where not only are clinical conditions not present,
but the highest levels of physical, mental and social
well-being are attained. The term “health promo-
tion” has been used to encompass interventions
and behaviors that prevent diseases, but many of
these same activities can be valuable for attaining
the most positive functional performances, emo-
tional attitudes, and states of well-being, irrespec-
tive of disease occurrence and risk. Some of this
may be obtained by abstinence from tobacco,
regular exercise programs, consumption of lower
fat diets, and provision of educational opportuni-
ties. An additional term often used in public health
is “health protection.” This term has been used in
several contexts, but often encompasses both health
promotion and disease prevention, and usually
refers to the programmatic and regulatory struc-
tures that are designed to limit harmful exposures
and enhance health status of particular groups or
the general population.

THE POSITIVE AND NEGATIVE EFFECTS
OF PREVENTIVE INTERVENTIONS

The goals of prevention would be argued by few.
Fundamentally, nearly all would agree that avoid-
ing diseases, disability, and suffering would be
beneficial for the health of individuals and the
public. However, the methods of prevention, even
if based in scientific studies of proven efficacy and
effectiveness, can be contentious, and where ex-
plicit policy, practice, or programmatic interven-
tions are instituted, there may be substantial fiscal
costs to individuals and society, as well as adverse
effects and moral or ethical disputes as to the
appropriateness of the interventions. It is likely
that all major activities and environmental expo-
sures in all societies have both positive and adverse
effects on individual and community health, and
understanding the trade-offs can be a difficult but

necessary dimension of prescribing prevention
programs. To elaborate this principle, examples
are offered for various elements of prevention:

• Routine childhood vaccines eliminate a
substantial amount of disease and death,
but occasionally have important adverse
effects on the health and well-being of
some individuals.

• Many medications that are used for dis-
ease prevention, such as those which
treat hypertension or hypercholester-
olemia, will have predictable and well-
established adverse drug reactions that
can limit their use.

• Screening for early and asymptomatic
diseases will often lead to decreased
morbidity and mortality from those dis-
eases, but the screening maneuvers may
lead to occasional serious adverse effects,
such as perforation of the intestine
during colonoscopy. Also, since most
screening tests are not perfectly accurate,
it is possible that someone might be
incorrectly told that a test showed no
abnormality when one actually exists—
this individual may take inappropriate
actions based on this inadvertently false
or misleading information.

• Various mechanical devices will enable
some disabled individuals to extend their
functional range, but the device itself
might lead to occasional injuries to that
individual or to others assisting him. For
example, there is a real and detectable
injury rate due to wheelchair use. Such
use may be appropriate, but may have
incumbent adverse effects.

Thus, it is important for preventive interventions
not only to be effective, but also that the cost-
effectiveness and benefits of these interventions
be understood. Without this, the net health change
may not necessarily be positive.

Some preventive interventions are controver-
sial not because they cause some adverse effects or
because they don’t always work, but rather be-
cause they inadvertently promote some level of the
behavior or condition they are trying to prevent.
This general problem falls under a phenomenon
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called “harm reduction.” While somewhat over-
simplified, the following are examples of when
and how this occurs:

• The promotion of cigarettes that may
confer less exposure to certain carcino-
gens and other toxins may reduce the
risk of some smoking-related conditions,
but fail to dissuade some persons to quit
smoking altogether because of the per-
ception that the cigarette is “safer,” when
in fact it may not be very safe and the
overall effect is negative.

• Needle exchange programs, which are
intended to supply drug addicts with
uncontaminated needles that would de-
crease the risk of blood-borne infections
such as AIDS (acquired immunodefi-
ciency syndrome) or hepatitis may be
beneficial to those who avail themselves
of this program, but may allow more
needles to be available to others. How
these needles would be used by others is
sometimes uncertain. The existing evi-
dence suggests that needle exchange
programs do not promote illicit drug use.

• Similarly, the distribution of condoms to
demographic or other groups at high risk
of sexually transmitted diseases and un-
wanted pregnancies may be a preventive
for some, but others are concerned that
this may promote increased sexual activ-
ity, with its own health and moral
dimensions.

Thus, it is possible that certain preventive inter-
ventions are helpful to those who use them, but in
theory, the net benefit to the population’s health
may not be as great as otherwise would be antici-
pated. The trade-offs and secondary consequences
thus should be understood for any preventive
maneuver.

PREVENTIVE INTERVENTIONS:
UNIVERSAL OR BASED ON SPECIAL RISK

Some preventive interventions are intended for
application to high-risk or special-risk individuals.
Other inventions are intended for the entire popu-
lation, such as routine childhood immunizations,

various educational programs in primary and sec-
ondary educational settings, and the pasteuriza-
tion of milk for general distribution. Some are
obviously only necessary for one gender, such as
cervical cancer screening for women or prostate
cancer screening for men, and some are intended
only for those at risk for the unhealthy exposure of
interest, such as antimalarial prophylaxis for those
traveling to or residing in areas where such expo-
sure is possible. Most authorities believe that screen-
ing infants and children for increased lead expo-
sure, using blood levels, should be reserved for
those at increased risk based on environmental
exposure characteristics. Risk levels are generally
defined by epidemiological studies, although in
many instances the evidence necessary for pre-
cisely defining risk is often incomplete. For this
and other reasons, the threshold for what consti-
tutes “increased” risk for interventions aimed at
persons with increased risk does not follow any
rule as to how high the risk must be before invok-
ing that intervention. The level chosen may be
related to the risk assessment (measurement) meth-
odology, the resources to be expended, and the
amount of expected benefit. Other considerations
may be of a policy nature, including decisions
concerning the alternative public health or pre-
ventive uses for the intended resources.

Depending on the preventive intervention, it
may be deemed that all persons in a given popula-
tion are at “high” risk. One important example is
coronary artery disease (heart attack, stroke, and
related conditions). Here the level of risk is not
only stratified within the population, but also con-
trasts are made with other populations. Within
many Western countries, even those at lower risk
according to within-population standards may be
at much higher risk compared to those in some
developing countries where coronary artery dis-
ease is much less common. Thus, it may be deemed
that all persons in certain Western countries are at
“high” risk, leading to universal and more aggres-
sive interventions across a given population. It
follows from this principle that some risk levels
may be characteristic of populations and not only
of individuals within those populations. Public
health practice should always take that into ac-
count when providing prevention programs.

While the rhetoric defining risk status doesn’t
lend itself to easy quantification, as previously
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noted, every society has identified persons by mod-
ern public health and epidemiological methods
who are at “very high” risk of certain conditions.
Examples include persons in certain occupations
who are exposed to high levels of environmental
toxins or persons with certain genetic characteris-
tics that define very high rates of disease onset.
Such situations should be addressed by rigorous
preventive interventions where possible, or in the
case of genetic conditions, by at least optimally
defining and minimizing risk to individuals and
families. Other individuals may be at high risk of
various conditions by virtue of patterns of risk-
taking behaviors, and at least in some instances
these can be identified and modified to some
extent. Persons at very high risk of conditions,
often justifiably, require levels of attention and
surveillance far different from others at increased
risk as well as other preventive interventions.
Whether intensive attention is merited depends
on the evidence that disease occurrence and hu-
man suffering can be limited.

EPIDEMIOLOGY: THE SCIENTIFIC
BASIS FOR PREVENTION

While clinical prevention is aimed at individual
patients and patient groups, or at those with spe-
cial risks, prevention in public health is generally
aimed at entire, geographically defined popula-
tions. But from a global public health perspective,
clinical and population prevention are intimately
linked in many ways. Patient groups sustain all of
the general exposures and risks of others in a
defined community, and thus require the same
preventive interventions as those who are not
patients. In fact, many important disease-causing
factors are characteristics of communities only,
and not of individuals, such as ambient air pollu-
tion levels or the availability of high-quality fire
protection and health education programs in sec-
ondary schools. Conversely, many elements of
population health promotion and disease preven-
tion, such as behavioral modification programs
and immunizations, are performed within the
health care system, which is obviously a critical
component of population health. Since nearly all
citizens of communities are also health care pa-
tients at some point in their lives, reconciling the
population and patient domains is necessary.

Epidemiology is the science that provides the
rationale and quantitative basis for preventive in-
terventions in both patients and communities, and
in turn evaluates the effects of those interventions.
This discipline describes the health characteristics
and status of groups and populations, as well as
their trajectories and outcomes, and quantifies the
impact of various environmental exposures and
personal factors on the occurrence of important
health conditions. Epidemiology is largely an ob-
servational science, in that it observes disease popu-
lation occurrence and environmental exposures,
deduces causal pathways and mechanisms, and
suggests control procedures. But it includes a
strong element of randomized trials and other
experimental designs where possible, such as in
evaluating the efficacy of a vaccine. To do its work,
epidemiology draws heavily from many other sci-
ences and disciplines that inform health status and
outcomes, such as clinical medicine, demography,
behavioral science, microbiology, toxicology, ad-
ministrative science, genetics, and molecular biol-
ogy. As noted, this is testimony to the multifactorial
nature of disease causation and the need for
multidisciplinary approaches to disease preven-
tion and health promotion. An example of cross-
disciplinary activity within epidemiological disease
control programs is the application of social mar-
keting. This is an approach to communicating and
disseminating health information to the commu-
nity for behavioral change, using the techniques of
commercial marketing. Examples of public health
campaigns and programs that have used these
techniques are promoting condom use among
sexually active teenagers and the use of the “desig-
nated driver” in an attempt to decrease alcohol-
related auto crashes and injuries.

Epidemiology’s tasks usually require the calcu-
lation of disease rates, which in turn requires both
a numerator (accurate disease counts), and a de-
nominator (the population at risk for health
change). Critical to both is accuracy. The popula-
tion denominator, whether whole communities,
important demographic segments, or groups of
patients in clinical settings, must be understood.
For groups defined administratively, such as pa-
tients in a hospital or clinical system, record sys-
tems will usually furnish adequate counts. For
geographically defined populations, an accurate
census is critical, and may not always be available.
Even within industrialized nations, high levels of
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population migration or undocumented persons
and lack of cooperation with the census in general
may lead to population undercounting, often most
acute for groups comprising the most important
public health constituency. In many instances, ef-
fective epidemiological and public health practice
requires population counts and assessments more
accurate than those obtained by conventional
means, employing network and other sampling or
estimation techniques.

In addition to accurately determining the size
of geographically defined populations, demo-
graphic trends in the United States and other
industrialized countries are instructive for their
effects on disease occurrence and public health.
Perhaps the two most important trends are the
increase in total population, although not to the
extent this is occurring in developing countries,
and the “aging” of populations, where the propor-
tion of older persons is increasing relative to other
age groups. Increasing population size has clear
implications for environmental quality; the availa-
bility of basic resources, such as energy, transpor-
tation, and water; the transmission of infectious
agents; and the nature of social interactions, which
can have both negative and positive health effects.
An older population similarly will have complex
health effects. In general, rates for felonies and
sexually transmitted diseases will be lower, but the
number of cases of the chronic illnesses of older
persons, such as coronary disease and stroke, can-
cer, diabetes, arthritis, and dementia, will likely
increase. Also, since there is a progressively lower
proportion of working-age persons, this may put
stresses on national and regional economies, and
in turn on population health status.

These demographic shifts will change the na-
ture of prevention programs. There may be more
emphasis on the prevention and early detection of
the chronic conditions of older persons, and some-
what less emphasis on the conditions of younger
persons, although all are important. Lower birth
rates may shift resources away from maternal and
child health programs toward the prevention of
disability. The trend toward higher population
size, improved survivorship, lower fertility rates,
and a higher proportion of elders, the so-called
epidemiologic transition, is occurring among many
developing countries and over time will most likely

shift their disease rates and prevention priorities
in a similar direction to that of developed countries.

Determining the numerators for groups and
defined populations (counting the diseases, condi-
tions, and other health states in those populations)
goes under the general heading of “surveillance.”
This takes many forms, and knowledge on disease
occurrence and health status in many populations
is often, at best, incomplete. For example, if a
condition is never diagnosed, or if a sick individual
doesn’t seek medical care, then a clinical event
usually remains unknown. Surveillance may be
considered in two general categories: active and
passive. In the former, information is collected by
actively searching for disease occurrence, such as
through population surveys, medical record re-
view, and disease marker determinations in popu-
lation samples. In the latter, reports are accepted
from routine reporting and other voluntary sources,
irrespective of whether disease reporting is a com-
munity regulation or law.

Depending on the condition, different types
of surveillance techniques become most impor-
tant. Historically and currently, communities have
designated a set of diseases and conditions that,
when medically recognized, should be reported to
public health or other medical authorities. Most of
these are infectious and communicable conditions,
but chronic illnesses are often represented, as can
any condition that might be a threat to population
health. Many conditions are detected only with
appropriate serological or microbiological labora-
tory techniques, such as many infectious and com-
municable conditions. Without these techniques,
the infections usually would not be precisely iden-
tified and control measures executed. Thus, the
public health laboratory becomes an indispensa-
ble part of a surveillance system. Laboratory
(“biomarker”) surveillance for some communica-
ble diseases may be routinely performed irrespec-
tive of human clinical illness, such as by routine
monitoring of sylvatic animals or patients who
present to emergency rooms with any relevant
clinical syndrome. Some chronic illnesses all re-
quire laboratory confirmation, such as accurate
histopathology for cancer cases.

Surveillance systems may operate with other
techniques, such as clinical record review. While
ethical and privacy issues may deter some disease
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detection, this can be a very important tool for
early identification of conditions with public health
and preventive import. For those conditions that
are not brought to medical attention or for which a
diagnosis is not made, the most common approach
would be population sample surveys. Here, repre-
sentative samples would be interviewed or other-
wise studied in an attempt to determine the preva-
lence and incidence of conditions not otherwise
detected, or among persons not availing them-
selves of medical care. Population surveys also
afford the opportunity to determine rates of per-
sonal behaviors and exposures that are related to
disease causation, and further target disease con-
trol programs. Special studies on these population
samples may reveal physical, mental, dental, or
other disorders and form the basis for targeted
preventive interventions. The same surveillance
systems that define populations at risk and the
nature and extent of preventive programs can
continue to determine population disease rates as
preventive interventions are invoked and applied
as part of public health program evaluation.

ROBERT B. WALLACE

(SEE ALSO: Demographic Transition; Disease Preven-
tion; Epidemiologic Transition; Epidemiology; Noti-
fiable Diseases; Prevention Research; Preventive
Health Behavior; Preventive Medicine; Primary
Prevention; Registries; Secondary Prevention; Sur-
veillance; Tertiary Prevention)
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PREVENTION BLOCK GRANT

The Preventive Health and Health Services Block
Grant (PHHSBG) was created by Congress under
Public Law 97–35, Title XIX, Block Grants, in
August 1981, aimed at moving authority and re-
sponsibility for public health to states, thereby
saving money on administrative costs. The origi-
nal amount of available funds equaled about 75
percent of what states had been receiving for the
seven categorical programs that were folded into
this block grant. The funding formula was based
upon what each state received from the categorical
programs in Federal Fiscal Year (FFY) 1981 and
their respective total population.

The PHHSBG has had a history of variable
funding levels. In FFY 2000, the funding level for
the core portion of the block grant was $135
million, down from $150 million in FFY 1999.
Special categorical funds for rape prevention edu-
cation were added to the core block grant in FFY
1996, approximately $35 million that year. States
have good flexibility on what they may use core
PHHSBG funds for, and no flexibility on the use of
the rape prevention education funds. The core
funds must be used to address the Healthy People
2010 national health objectives for the nation that
are identified by the states as priorities in their
specific state. States have used core funds to pro-
vide major support for chronic disease and injury
programs and emergency medical services for ru-
ral areas. Funds have also been used to support
laboratory services and infectious disease preven-
tion. Success has been seen in reducing deaths
from cardiovascular disease, investigations into
outbreaks of disease caused by E. coli bacteria, and
in the development of new injury prevention
programs.

FRANK S. BRIGHT

(SEE ALSO: Block Grants for Public Health;
Prevention)
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PREVENTION RESEARCH

Research conducted to promote prevention of
illness in humans derives from all scientific disci-
plines, from the most basic molecular and cell
biology to population sciences such as epide-
miology. For example, studies of the most basic
molecular cell biology and genetic mechanisms
may be critical to developing a vaccine, under-
standing the genetic basis of disease susceptibility,
or defining the adverse effects of a chemopreventive
intervention. However, ultimately, all proposed
preventive interventions must be evaluated in hu-
man populations, often starting with studies that
define those at increased risk of the conditions of
interest, proceeding to randomized, controlled
intervention trials to evaluate the efficacy of the
intervention. Where such trials are not feasible or
ethically justifiable, epidemiological studies are
needed to determine whether a net positive health
benefit exists—and if so, for which populations.

ROBERT B. WALLACE

(SEE ALSO: Prevention; Preventive Medicine; Pri-
mary Prevention; Secondary Prevention; Tertiary
Prevention)

PREVENTIVE HEALTH
BEHAVIOR

In the United States and other developed coun-
tries, premature death and disability results mainly
from chronic diseases such as heart disease, stroke,
cancer, injury, emphysema, chronic obstructive
pulmonary disease, and arthritis. Many of these
illnesses have been characterized as resulting largely
from “accumulated, multiple indiscretions”
(Westberg and Jason 1996, p. 145) and linked to
habitual, and sometimes harmful, ways of living. It
follows that considerable morbidity and prema-
ture mortality could be reduced if individuals
practiced certain preventive health behaviors.

PREVENTIVE HEALTH BEHAVIOR

S. V. Kasl and S. Cobb identified three types of
health behavior: preventive health behavior, ill-
ness behavior, and sick-role behavior. Preventive
health behavior is “any activity undertaken by an

individual who believes himself to be healthy for
the purpose of preventing or detecting illness in
an asymptomatic state” (Kasl and Cobb 1966, p.
246). Illness behavior and sick-role behavior, on
the other hand, are concepts that encompass be-
haviors that occur in response to specific symp-
toms or illness. These behaviors are aimed at
minimizing the effects of illness.

Preventive health behavior generally follows
from a belief that such behavior will benefit health.
An obvious example is quitting smoking to reduce
the chances of early morbidity and mortality. It
does not follow, of course, that all beliefs on which
preventive behaviors are based are well founded,
nor that the resulting behaviors will have the de-
sired outcomes. Many preventive behaviors have
never been demonstrated to be effective, such as
megadoses of vitamin C to prevent the com-
mon cold.

Preventive actions can reduce, but not elimi-
nate, the chances of acquiring a disease or illness.
The strength of the cause and effect relationship
between a certain behavior and the health prob-
lem one is trying to prevent will determine the
impact performing the behavior will have on re-
ducing the risk. This impact is measured in terms
of attributable risk. Attributable risk is a measure
of the chance of acquiring a disease if the risk
factors for it are eliminated or preventive health
behavior is engaged in. The chances are influ-
enced by the relationship of the preventive behav-
ior to the etiology of the disease. Most people are
aware that if you smoke you have an increased risk
of getting lung cancer. Data indicate that almost 90
percent of lung cancer cases in males and 79
percent in females can be attributed to smoking,
according to the Office on Smoking and Health.
Some people who do not smoke get lung cancer, of
course, but the numbers are small. Similarly, wear-
ing a seat belt reduces the chance of dying in an
automobile crash, yet it does not guarantee that
the individual involved will not be seriously hurt.

TYPOLOGY OF PREVENTIVE
HEALTH BEHAVIORS

Although individual actions contribute to a per-
son’s health behavior, preventive health behavior
is not totally volitional. Sociocultural and environ-
mental aspects of a person’s life influence preven-
tive health behavior, and these factors can have
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minimal to great effect in determining whether a
preventive health behavior is performed.

Some preventive health-related behaviors oc-
cur for reasons unrelated to health. Cultural tradi-
tions, attitudes, and beliefs can play an important
role in the ways in which people behave. In Medi-
terranean countries, the traditional diet has been
found to be an important preventive diet. The
traditional meal is often cooked in olive oil, which
may help in preventing heart disease.

Social, economic, and cultural determinants
of behaviors are closely linked. For many years it
was unfashionable for women to smoke cigarettes.
In the decades since this taboo was removed, there
have been substantial gender-related changes in
the overall burden of smoking-related diseases.
Between 1981 and 1996 the per-person mortality
burden of smoking-related diseases such as lung
cancer and chronic obstructive pulmonary disease
decreased by 15 percent and 16 percent, respec-
tively, for males, but increased by 62 percent and
70 percent for females. Currently, 24.2 percent of
adult men and 20.9 percent of adult women smoke
cigarettes, according to the Centers for Disease
Control and Prevention (CDC).

Preventive health-related behaviors are also
undertaken specifically to improve or enhance
health. These types of behavior include both pri-
mary prevention and early detection. Primary pre-
vention behaviors aim to prevent the incidence of
disease (the number of new cases occurring within
a given time frame). Exercise to improve aerobic
fitness and prevent cardiovascular disease is an
example of a primary preventive behavior. Peo-
ple who increase their levels of physical activ-
ity have been found to have reduced levels of
risk factors such as high blood pressure, high
blood cholesterol, and excess body fat. Early detec-
tion (or secondary prevention) behaviors aim to
prevent early forms of disease from progressing.
This involves people who have already developed
preclinical disease or risk factors for disease but in
whom the disease has not yet become clinically
apparent. Behaviors such as having a breast screen
(mammogram) or a pap test for cervical cancer are
intended to detect disease early so it can be treated
promptly.

Some preventive health-related behaviors may,
or may not, improve health outcomes. It is becom-
ing increasingly common for people to use a range

of complementary and alternative medicines to
improve their health. The 1995 Australian National
Health Survey estimated that almost 26 percent of
the population used vitamin or mineral supple-
ments, and over 9 percent used herbal or natural
medications. Females used these therapies more
than males. These behaviors are undertaken with
the hope of improving health without clear evi-
dence that the practice has beneficial effects for
individuals or populations.

UNDERSTANDING PREVENTIVE
HEALTH BEHAVIORS

There is no one theory or concept that explains
why people perform certain behaviors. Many theo-
ries have been developed to describe, understand,
explain, and influence health-related behavior.
Although these theories contribute substantially
to our understanding of individual behavior, they
are often limited because the broader social and
environmental context in which an individual lives
is not taken into account. It is becoming increas-
ingly recognized that individual unhealthful be-
haviors reflect the social, cultural, and environ-
mental contexts within which they occur.

Theories, that assist our understanding of pre-
ventive health behaviors, can be divided into three
categories:

1. Theories that describe the health be-
havior and behavior change of indi-
viduals. Commonly used theories include
the health belief model; the theory of
reasoned action; the transtheoretical (or
stages of change) model; and social cogni-
tive theory.

2. Theories that describe the behavior of
communities and environmental changes,
such as the diffusion of innovation theory
and the communication-behavior change
model.

3. Theories that help people understand
different approaches to societal change,
such as community organization theories.

These and other theories help to explain “why we
do what we do when we do it.” Their common
thread is the belief that if a person performs a
health-related behavior, the chances of acquiring a
disease or an illness will decrease.
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MAJOR TRENDS

Despite the general good health of people in
developed countries, there is still considerable
scope for improvement in preventive health be-
haviors. Unfortunately, the last years of the twenti-
eth century saw only modest improvements in this
area. The number of people using seat belts went
from 67 percent in 1995 to 69 percent in 1997.
This period also saw a reduction in the number of
people reporting driving while over the blood
alcohol limit and a reduction in alcohol-related
motor vehicle deaths. The proportion of women
aged forty years and over who received a mammo-
gram increased from 56 percent in 1995 to almost
60 percent in 1998 (CDC). One of the most marked
changes was in tobacco use among adults; the
adult smoking rate in 1999 was 23 percent—the
lowest it had been in forty years. In the United
States, smoking rates among adolescents decreased
in 1999 to 34.8 percent, equal to the adolescent
smoking rate in 1995. This may be an indication of
a reversal of the upward trend of the 1990s (CDC).
However, this does not appear to be the case in
other countries such as Australia.

Although there is a strong association be-
tween dietary behavior and many chronic illnesses,
there has been little change in terms of people
following dietary guidelines or eating fresh fruits
and vegetables. Obesity has continued to increase,
with no real change in physical activity.

CONCLUSION

It is clear that individual preventive behaviors such
as eating healthful foods, exercising regularly, mod-
eration in the use of alcohol, and the avoidance of
tobacco and tobacco products can contribute
greatly to a person’s health. However, preventive
health behavior is but one element within a com-
plex range of influences on health. Biological,
social, environmental, and economic factors also
play a role. Together these influence the health
outcomes for individuals as well as for populations.

JOHN B. LOWE

ALEXANDRA CLAVARINO

(SEE ALSO: Assessment of Health Status; Behavior,
Health-Related; Behavioral Determinants; Cultural

Factors; Diffusion and Adoption of Innovations;
Health Belief Model; Health Maintenance; Health
Risk Appraisal; Illness and Sick-Role Behavior;
Lifestyle; Primary Prevention; Smoking Behavior;
Social Cognitive Theory; Transtheoretical Model of
Stages of Change)
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PREVENTIVE MEDICINE
Preventive medicine is a specialty of medicine
practiced by physicians devoted to health promo-
tion and disease prevention. Physicians with ex-
pertise in preventive medicine are typically inter-
ested in health problems that have a significant
impact on specific populations, such as those with
multiple risk factors for cardiovascular disease, a
highly prevalent condition. Conversely, a disease
may become the focus of preventive medicine
despite its low prevalence because it causes signifi-
cant illness, disability, and death (e.g., a disease
with a high case-fatality rate such as infection with
the Ebola virus). Other health problems important
to preventive medicine are those that dispropor-
tionately affect one narrow segment of a popula-
tion, such as unintended pregnancies among ur-
ban adolescents.

Physicians who practice preventive medicine
may work with individual patients in the delivery
of clinical preventive services, or they may serve a
defined population. In either case, the goal is to
reduce the risk factors of the patient or the popula-
tion that contribute to premature morbidity and
mortality. Traditionally, in the United States, the
medical and public health communities have as-
sessed the diseases that cause the most mortality
and have intervened to reduce their impact. Heart
disease and cancers of all types remain leading
causes of premature mortality. Recently, the em-
phasis has shifted from concentrating on diseases
that are highly prevalent to a focus on the actual
behaviors that cause these conditions. By approach-
ing threats to good health in this way, behaviors
such as smoking, unsafe sexual practices, dietary
habits, and lack of exercise emerge as vitally im-
portant in determining disease or its absence.
Preventive-medicine physicians embrace this ap-
proach to shape intervention strategies to target
behaviors that cause disease.

The American Board of Medical Specialties
recognizes preventive medicine as one of the twen-
ty-four distinct medical specialties. Since 1950, the
American Board of Preventive Medicine (ABPM)
has certified over 7,800 physicians as specialists in
preventive medicine. Of the living diplomates (phy-
sicians board certified by ABPM) in 1999, 2,752
were in public health/general preventive medi-
cine, 2,442 were in occupational medicine, and
897 were in aerospace medicine. The American

Medical Association database on physicians who
designate themselves as preventive-medicine spe-
cialists reveals a decline in this specialty practice
from 2.3 percent of all United States physicians in
1970 to 0.9 percent in 1997; the greatest decline
has been in the area of public health and general
preventive medicine. Although the needs of the
public health work force have not been fully eluci-
dated, and many factors determine physician spe-
cialty choice, the following contribute to declining
participation in the field: the lack of awareness of
the field of preventive medicine, the absence of
requirements for certification in many public health
and general preventive medicine positions, and
inadequate funding during residency training.
Despite their small numbers, experts in the field,
as well as the collective action of professional
societies that bring preventive-medicine specialists
together, have been in the forefront among all
medical specialties in clearly defining the knowl-
edge and skills needed to master and the profes-
sional competencies to be used as the basis for
residency training in preventive medicine.

Physicians who become diplomats of the Ameri-
can Board of Preventive Medicine are uniquely
trained in both clinical and population-based medi-
cine. Residency training requires a minimum of
one year of training in an accredited clinical pro-
gram, an academic year that almost always leads to
a master’s degree in public health (M.P.H.), and a
practicum year that provides trainees with experi-
ence in the application of the knowledge and skills
of preventive medicine in diverse settings.

The didactic component of preventive-
medicine training provides the core knowledge
and skills that encompass the major public health
disciplines. The areas of public health in which
a preventive-medicine physician must become com-
petent are epidemiology; biostatistics; environmen-
tal and occupational health; planning, adminis-
tration, and evaluation of health services; the
behavioral aspects of health and disease; and the
practice of preventive medicine in clinical settings.
The first five areas represent the core of public
health and are required of M.P.H. programs for
certification by the Council on Education in Public
Health. Epidemiolgy and biostatistics are the fields
that define, describe, and quantify diseases and
disease patterns; environmental and occupational
health and the behavioral sciences cover major
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determinants of whether diseases flourish, dimin-
ish, or exist at all in populations; and planning,
administration, and evaluation of health services
encompass the competencies needed by programs
and health care systems to address specific dis-
eases and/or population-based health programs
and evaluate the effectiveness of interventions.

Preventive medicine physicians must be skilled
in the clinical practice of health promotion and
disease prevention. They must also understand
evidence-based medicine in order to know what
screening tests and interventions are appropriate
for their patients. Evidence-based medicine is a
method for determining the content of clinical
care that involves evaluating the scientific evi-
dence supporting a particular diagnostic test or
therapy and deciding whether the evidence is suffi-
cient to establish the efficacy and effectiveness of
an intervention. Preventive medicine physicians
must have a good knowledge of this approach to
medicine and must be able to incorporate the
findings in their practices in order to evaluate their
patients and provide appropriate counseling, test-
ing, and preventive therapy.

Preventive medicine physicians have numer-
ous employment opportunities. Many primarily
practice population-based medicine and work for
local, state, federal, or international health depart-
ments; the military; or large employers such as
managed care organizations. Consulting opportu-
nities exist for specialists in epidemiology; dis-
ease management systems; and program develop-
ment, implementation, and evaluation. Preven-
tive-medicine physicians also teach and conduct
research in schools of public health and medicine
and deliver direct patient care.

MIRIAM ALEXANDER

ROBERT S. LAWRENCE

(SEE ALSO: Clinical Preventive Services; Evidence-
Based Medicine; Health Promotion and Education;
Healthy People 2010; Prevention; Preventive Health
Behavior; Primary Prevention; Secondary Preven-
tion; Tertiary Prevention)
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PRIMARY CARE

The concept of primary health care was defined by
the World Health Organization in 1978 as both a
level of health service delivery and an approach to
health care practice. Primary care, as the provision
of essential health care, is the basis of a health care
system. Seventy-five to eighty-five percent of the
population seek primary health care yearly. It
provides both the initial and the majority of health
care services of a person or population. This is in
contrast to secondary health care, which is consul-
tative, short term, and disease oriented for the
purpose of assisting the primary care practitioner.
Tertiary care is for patients with unusual illness
requiring highly specialized services. Primary care
clinicians may be physicians, nurses, or various
other health workers trained for the purpose.
Countries with better provision of primary health
care have greater patient satisfaction at lower costs
and better health indicators.

While there are many definitions of primary
care, the principles of accessible, comprehensive,
continuous, and coordinated personal care in the
context of family and community are consistent.
Primary health care should be available to all
people without the barriers of geography, cost,
language, or culture. In primary care, all types of
problems, at all ages and for both genders, are
considered, including care for acute self-limited
problems or injuries, the care of chronic diseases
such as diabetes or AIDS (acquired immunodefi-
ciency syndrome), the provision of preventive care
services such as immunizations and family plan-
ning, and health education. Because primary health
care is broad, it is information rich. Primary care
clinicians coordinate care for patients among dif-
ferent service providers and for different patient
concerns, responding to the fact that most patients
have multiple problems. Continuity of care refers
to the ongoing relationship between individual
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patients and primary care clinicians who are com-
mitted to the person, not a specific disease, body
of knowledge, or specialized technique, and who
recognize that physical, mental, emotional, and
social concerns are related. Primary care clini-
cians, interested in the meaning of illness to the
particular person, must negotiate care with that
individual. A person’s health is greatly influenced
by the individual’s family, culture, and commu-
nity. Thus, the delivery of primary health care may
be different for each individual and in different
areas of the world.

The proportion of primary care physicians
varies by country—for example, in Great Britain, it
is 80 percent; in the United States, it is 32 percent.
Primary care physicians in the United States con-
sist of family or general practice physicians, gen-
eral internists, and general pediatricians. Some
primary care may be delivered by specialists, espe-
cially obstetrician-gynecologists, but it is not the
focus of their practice. In the United States, pri-
mary care is also delivered by nurse practitioners
and physician assistants. Considering all sources
of primary care, there is still a lack of primary care
providers in many areas of the country, particu-
larly in the inner city and rural areas.

VALERIE J. GILCHRIST
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PRIMARY PREVENTION

Primary prevention generally involves the preven-
tion of diseases and conditions before their bio-
logical onset. This can be done in a variety of ways,
such as preventing environmental exposures, im-
proving human resistance to disease, or education
to diminish risk-taking behaviors. Thus, general
environmental and sanitary measures, such as main-
taining a safe water and food supply, promoting
the use of condoms to prevent sexually transmit-
ted diseases, supplemental restraint systems in
automobiles (“airbags”), and application of safe
and effective vaccines are examples of primary
prevention, whereby diseases and injuries do not
obtain a foothold in the body.

ROBERT B. WALLACE

(SEE ALSO: Prevention; Prevention Research; Second-
ary Prevention; Tertiary Prevention)

PRIONS

Prions are infectious proteinaceous particles or,
more simply, proteins that lack nucleic acid. They
were discovered by Stanley Prusiner, who received
the Nobel Prize in medicine in 1997 for his work
on them. Prions are biologically unique, existing
somewhere in the border zone between living
things and nonliving matter. Although they show
none of the characteristics associated with life,
such as the need to metabolize and the capacity to
reproduce, they are in some manner capable of
replication in the body of a human or certain other
mammals.

Prions apparently gain entry to the body mainly
by ingestion, or else in contaminated human growth
hormone, or, possibly, in contaminated blood or
blood products. They selectively attack the cen-
tral nervous system, causing a relentless and pro-
gressive destruction of neural tissue, leaving in
its place microscopic vesicular globules. The patho-
logical name for this is spongiform encephalopathy.
Conditions in this category, all of them invari-
ably fatal, are all transmissible. They include kuru,
Creutzfeldt-Jakob disease, scrapie (a degenerative
neural disease of sheep), bovine spongiform
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encephalopathy (mad cow disease), and variant
Creutzfeldt-Jakob disease, which appears to be
acquired by ingesting beef contaminated by the
prions that cause mad cow disease.

As of September 2000, it remains unknown
what other mammalian species are vulnerable to
prions; in research laboratories they have been
shown to infect rodents and primates. It is possible
that all domestic farm animals are at risk, though
so far only sheep, beef and dairy cattle, and wild
ungulates such as deer and elk have been con-
firmed as vulnerable. There is no vaccine or serum
to protect against infection, and no agent that can
arrest or retard the progress of the spongiform
degeneration once it begins.

JOHN M. LAST

(SEE ALSO: Transmissible Spongiform
Encephalopathy)

PRISON HEALTH

In the United States, prison health care, and the
study of health and medical problems of prison-
ers, is a recent phenomenon. Prior to 1970, medi-
cal care in jails and prisons was under the direction
of county sheriffs or prison wardens. Neither pub-
lic health officials nor the outside medical commu-
nity showed much concern for medical services in
prisons or jails or for the health status of prisoners.
With the exception of the Federal Bureau of Pris-
ons, which staffed its medical service needs with
Public Health Service physicians and provided
hospital care in facilities accredited under the
Joint Commission for Hospital Accreditation, no
general standards for medical services in prisons
existed in the United States.

Health care in American correctional facilities
began to improve in the 1970s. The U.S. Depart-
ment of Justice provided limited funds to certain
states to improve medical care in prisons, and in
1972 the American Medical Association (AMA)
surveyed medical services in U.S. prisons and jails,
publishing a report that documented its inade-
quacy. The AMA and the American Public Health
Association independently began writing standards
for the care of incarcerated individuals. State and

federal courts, responding to legal allegations that
inadequate care for prisoners was “cruel and unu-
sual punishment” under the U.S. Constitution,
began to find against many correctional facilities.

In 1983 the AMA Correctional Health Care
Program evolved into the National Commission
for Correctional Health Care (NCCHC), whose
standards, in 1999, served more than five hundred
jails, prisons, and juvenile facilities and defined
the level of health services available to inmates.
These voluntary standards address environmental
issues, intake screening and medical examinations,
access to medical care, and the need for linkages
between correctional health and public health.
NCCHC standards have served as a significant
factor in improving correctional health services in
state and local facilities and reducing the risk of
adverse litigation. In addition, the National Immi-
gration Service Bureau of Prisons follows NCCHC
standards and the National Immigration Health
System is accredited by NCCHC.

The first Supreme Court decision to address
prison health, Estelle v. Gamble (1976), determined
that medical care in the Texas prison system was
below a constitutional level. Estelle and subsequent
decisions established that prisoners have a consti-
tutional right to health care equal in quality to that
available in the outside community. Today, many
jurisdictions meet this standard through accredita-
tion by the NCCHC.

In 1999, over 14.5 million individuals were
processed into U.S. correctional facilities. Physical
and mental illness is more prevalent in this popula-
tion than in the population at large, and prisoners
require more primary, secondary, and tertiary
care than the outside community. The number of
physicians, nurses, and other health professionals
serving inmates is growing, but it is still insufficient
to meet medical demand. Private corporations
have moved into the correctional health field to fill
the service gap and meet NCCHC or other accept-
able standards of care.

The burden of disease in prisoners and the
quality of their care are significant public health
issues. Untreated disease is a risk not only to the
prisoner, but to other inmates, to correctional
officers, and to the outside community. The medi-
cal care and preventive services provided to in-
mates reduce the burden of illness in society,
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lower the probability of disease transmission, and
enhance the economic potential of prisoners who
try to become productive members of society upon
release.

JONATHAN B. WEISBUCH

(SEE ALSO: Access to Health Services; Ethics of Public
Health)
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PRIVACY

Any information that a person chooses to keep to
himself or herself is considered “private” informa-
tion. A person’s right to privacy is protected under
Article 12 of the United Nations (UN) Universal
Declaration of Human Rights (1948): “No one
shall be subjected to arbitrary interference with his
privacy, family, home, or correspondence, nor to
attacks upon his honor and reputation. Everyone
has the right to the protection of the law against
such interference or attacks.” UN member coun-
tries are morally, if not legally, bound by such
declarations.

Privacy relates to personal information that a
person would not wish others to know without
authorization, and to a person’s right to be free
from the attention of others. Under the ethical
principle of respect for a person’s autonomy, pub-
lic health workers have an obligation to respect
privacy. What a person regards as private is a
personal choice, and it can change throughout
one’s life. When people disclose private informa-
tion for any public health purpose, it is expected
that the information will be held in the strictest

confidence. Only with this trust can public health
programs succeed. One’s right to privacy may,
however, be superseded by legal requirements,
particularly in matters pertaining to the welfare of
vulnerable members of society (e.g., children) and
where illegal drugs are concerned. Laws governing
privacy and its limits also change over time and
reflect a society’s changing values.

Confidentiality and privacy are related, but
distinct concepts. Privacy is a right, while confiden-
tiality is an obligation one has to respect another’s
privacy. When we grant others access to ourselves,
we necessarily give up some measure of privacy.
However, we still retain a right over the dissemina-
tion of information in the contractual situation of
informed consent. Informed consent is provided
when securing a person’s participation in research,
or in relation to the physician-patient relationship.
An infringement of confidentiality occurs when a
person to whom information deemed private was
disclosed in confidence fails to protect that infor-
mation, or allows others access to it.

To protect privacy, agencies that compile health
statistics are required to aggregate information
when they tabulate subcategories of data to avoid
any possible disclosure that could be inferred
from small numbers of people having particular
characteristics. In the context of screening people
for markers of exposure to infection, researchers
and practitioners have the obligation to consider
the potential stigma associated with information
that flows from such screening tests.

For example, in the case of HIV (human im-
munodeficiency virus) there is no evidence to
suggest that the virus is spread through casual
contact. Therefore, there is no overwhelming need
for society to know a person’s HIV antibody status.
When government agencies implement screening
programs for HIV, however, the possibility of the
test results being made known could cause con-
sternation to both the public and to individuals
who test positive. Public health officials thus may
implement screening programs by offering anony-
mous testing as a way of protecting the individual’s
right to privacy. There is a drawback to this, how-
ever, because the information cannot be linked to
the person’s record for research purposes. Never-
theless, any compulsory screening program should
be done anonymously, thus avoiding any potential
breach of privacy.
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A voluntary screening program could be of-
fered either anonymously or not. Generally, how-
ever, in the interest of public health, access to
information is given priority over an individual’s
right to privacy, though it is important to give full
and rational consideration to the modes of trans-
mission and other characteristics of the pathogen
of concern.

COLIN L. SOSKOLNE

LEE E. SIESWERDA

(SEE ALSO: Benefits, Ethics, and Risks; Codes of
Conduct and Ethics Guidelines; Confidentiality;
Ethics of Public Health; Informed Consent)
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PRIVATE FOUNDATIONS
The search for ways to improve the health of the
public has been a salient goal of private founda-
tions since their emergence as important Ameri-
can social institutions in the early 1900s. In 2000
there were approximately 50,000 private founda-
tions in the United States, with assets of some $450
billion and awarded grants of $27.6 billion. Their
share of total voluntary giving, however, was just
above 14 percent of the $190 billion contributed
by Americans that year—making foundations rela-
tively modest participants in the annual flow of the
country’s philanthropic dollars. The major share
(85%) came from individual charitable gifts and
bequests.

Foundation giving, however, tends to be quite
different from giving for general charity. The bulk
of charitable dollars are devoted to the operational
budgets of the churches, rescue squads, shelters,
and other local agencies that depend on these
funds. In economic terms, charitable dollars are
largely consumption dollars. In contrast, founda-
tion dollars are usually targeted on investment
spending. They help grantee institutions explore
and adopt better ways to do their work, test new

ideas, and engage colleges and universities in re-
lated research and training. Activities of this type
build the future capacity of foundation grantees.
In this way foundations have become the largest
single source of private investment capital dedi-
cated to the progress of America’s helping institu-
tions. The record of foundation giving in public
health illustrates their utility over time as public-
benefit investment institutions.

Throughout most of the past century,
foundations—especially Rockefeller philanthro-
pies—have been in the forefront of infectious
disease control. In combination, the Rockefeller
Sanitary Commission, the Rockefeller Institute for
Medical Research, the International Health Board,
and the Rockefeller Foundation itself, promoted
community sanitation practices and conducted
laboratory research leading to the control of such
scourges as hookworm, malaria, and yellow fever.
Foundations were also involved in the develop-
ment of the key agents (streptomycin, isoniazid)
that brought tuberculosis under control. The ad-
vent of HIV (human immunodeficiency virus) in-
fection as a major health problem has also engaged
the attention and funding of many foundations.
For example, the Robert Wood Johnson Founda-
tion underwrote a series of model communitywide
HIV-prevention programs.

HIV is a preventable condition calling for
public education and therapeutic counseling to
produce changes in population and individual
behaviors. Similarly, dependence on psychoactive
substances, including alcohol, requires behavioral
interventions that challenge public health. The
Christopher D. Smithers Foundation and the
Hanley Family Foundation have worked inten-
sively on this issue, as has the Robert Wood John-
son Foundation.

As the country enters a new century, public
health surveillance has produced evidence of a
changing pattern of disease—away from conta-
gious and infectious assaults and toward chronic
conditions with high levels of prevalence, mortal-
ity, and morbidity. Virtually all of these conditions
(e.g., heart disease, cancer) are associated with
long-term lifestyle patterns and related environ-
mental factors that call for new and vigorous pub-
lic health interventions, particularly in the areas of
tobacco use and physical activity. Through state
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and federal agencies, particularly the Centers for
Disease Control and Prevention, the public health
community is addressing these issues. The Robert
Wood Johnson Foundation has initiated several
programs to stimulate greater private-sector par-
ticipation. For example, the American Cancer Soci-
ety has been a major partner in its work with states.

Over the years, foundations have provided
considerable leadership to the progress of chil-
dren’s and family services. The Laura Spelman
Rockefeller Memorial helped establish community-
wide parenting education initiatives. At about the
same time, the Commonwealth Fund founded
child guidance clinics and funded related training
in psychiatric social work, and in the 1990s it
created a model form of well-child care under its
Healthy Steps initiative, which brings profession-
als in child development into frontline pediatric
practice. Many other foundations are interested in
the early developmental experience of children
and their transition to adolescence. Among these
are the Annenberg Foundation, the Carnegie Cor-
poration, the Charles Stewart Mott Foundation,
the David and Lucile Packard Foundation, the
Ewing Marion Kauffman Foundation, and the Foun-
dation for Child Development. In concert with
these and other foundations, the Robert Wood
Johnson Foundation has launched initiatives to
improve county-level maternal and child-care sys-
tems, establish school-based health centers, assure
the completion of immunization schedules, and to
institute nurse-home visiting for first-time single
mothers. Also, the Johnson Foundation has part-
nered with other grantmakers to build statewide
health and social support services for low-income
families. In terms of their investments in public
health, concern for the health and well-being of
America’s children has been a long-standing and
major theme of foundation philanthropy.

Improvements in the organization and staff-
ing of public health was accelerated in the 1920s
under grants from the Commonwealth Fund to
establish a twelve-state series of model county
health departments. Operating standards for these
projects were developed in cooperation with the
American Public Health Association and were
widely instituted throughout the country. Profes-
sional education for the field became solidly estab-
lished in 1916 with the founding of the Johns

Hopkins School of Hygiene and Public Health
under grants from the Rockefeller Foundation.
Johns Hopkins formed the prototype school for
the establishment by Rockefeller of 22 additional
schools in 17 countries.

To assure that education would remain rooted
in practice, the W.K. Kellogg Foundation funded
an initiative to build formal partnerships between
schools of public health, health departments, and
community health service agencies. More recently,
to address the learning needs of in-service public
health staff at both the state and local levels, the
W.K. Kellogg Foundation and the Robert Wood
Johnson Foundation have formed a joint funding
program called Turning Points. In addition, work-
ing with the National Governors’ Association, the
Robert Wood Johnson Foundation is funding a
program to accelerate the development of the
leadership capacity of state health officers as
policymakers, administrators, and advocates for
the health of the public.

Finally, public health has great needs for
ascertaining the determinants of health and the
health and functional status of defined communi-
ties. Epidemiology is thus one of the basic disciplines
in this field, and this science of measurement has
been strengthened through the grantmaking activ-
ity of the Milbank Memorial Fund.

TERRENCE KEENAN

(SEE ALSO: Nongovernmental Organizations, United
States)
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PROBABILITY MODEL

A probability model, also known as a stochastic
model, is a mathematical formulation that incor-
porates an element of randomness. This contrasts
with a deterministic model, in which reliable pre-
dictions are made on the basis of observed vari-
ables. The simplest probability model is the Gaus-
sian, or normal, distribution, of which there are
many examples in biology, medicine, and public
health. Variations in height, weight, blood pres-
sure, and attack rates in outbreaks of disease are
examples of Gaussian distribution.

There is an element of randomness in the
distribution of many disease states, although de-
terministic factors also play a part. Thus, it is
possible to estimate risks—such as the risk of
cancer following exposure to a known carcinogen—
but not to predict which individuals among the
members of a high-risk group will develop cancer,
or when. Many stochastic models display variation
only within a relatively narrow range, however, so
prediction, and therefore planning, is feasible within
these limits.

JOHN M. LAST

(SEE ALSO: Risk Assessment, Risk Management;
Statistics for Public Health)

PROSPECTIVE STUDY

See Cohort Study

PROSTATE CANCER

Prostate cancer is the most common cancer in
men and the second leading cause of cancer-related
death in men. An estimated 191,000 cases of pros-
tate cancer will be diagnosed in 2001 in the United
States along with 30,500 prostate cancer-related
deaths. The disease is detected by a combination
of abnormal serum prostate-specific antigen (PSA)
and digital rectal exam (DRE), and less often as an
incidental finding after prostate resection for ob-
structive benign disease. It is uncommon at this
time to diagnose prostate cancer in association
with gross urinary obstruction, bleeding, or unex-
plained skeletal pain.

The disease is both hereditary and sporadic
with one gene (HPC2), and several gene loci re-
cently identified. The risk for developing prostate
cancer increases twofold if a first-degree relative is
affected and it further increases as more family
members are afflicted (first- and second-degree
relatives). Although no specific cause for prostate
cancer has been identified, several factors contrib-
ute to the development of the disease. This in-
cludes the level of saturated animal fat in the diet,
vitamin D production, and ethnic origin. African
Americans have the highest rate of prostate cancer
in the world, while it is the lowest in native Asians.
The disease is more commonly seen after the age
of fifty.

The natural history of prostate cancer is
strongly driven by the tumor grade. The risk of
prostate cancer death is low (less than 10%) in
patients of almost all ages with low-grade disease;
however, it is substantial for patients with moder-
ate- or high-grade disease. Metastatic disease has a
very predictable natural history, with a median
survival of thirty to thirty-three months after
diagnosis.

Prostate cancer is generally detected by an
abnormal serum PSA determination and/or an
abnormal DRE. The diagnosis is generally made by
an ultrasound-guided needle biopsy of the pros-
tate. These techniques have led to a stage shift in
the disease, with the majority of lesions now de-
tected in the clinically localized state. Contempo-
rary treatments for clinically localized disease in-
clude watchful waiting, radical prostatectomy,
radiation therapy (external beam or brachytherapy),
or cryosurgery. Androgen ablation (removal of
testosterone-like substances from the system) can
be used alone or in combination with other mo-
dalities, and is the principle form of therapy for
advanced disease.

The decision whether to treat the disease or
observe the patient should be based on the proba-
bility of the patient reasonably living another five
to ten years, and thus takes into account the
patient’s age and comorbid conditions. Surgery
can be very effective and is generally employed in
younger men where nerve-sparing surgery can be
used to preserve erectile function. The major side
effect is urinary incontinence, which can be signifi-
cant in a small percentage of patients. External
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beam radiation therapy is also a standard form of
therapy which is generally performed in older
patients (over age seventy). It is usually well tol-
erated, but a small percentage of men can de-
velop gastrointestinal side effects related to rectal
irritation.

Brachytherapy refers to the implantation of
radioactive pellets in the prostate gland, usually
under ultrasound guidance. This technique has
been employed for approximately a decade and is
an effective form of therapy in men with appropri-
ate lesions. The major side effect from this therapy
is an increase in irritative voiding symptoms. An
increasing body of knowledge suggests that the
addition of androgen ablation may improve the
outcomes of patients receiving radiation.

Approximately 20 percent of patients treated
for localized disease will experience a rise in their
PSA within five years. This group of biochemical-
failure patients are an enlarging cohort of patients
for which exact treatment recommendations are
not available. Gross loco-regional disease has be-
come less common in the PSA era. Prostate cancer
generally metastasizes to the lymph nodes and the
bones, with less common involvement of the vis-
ceral organs.

Prostate tumors are classically dependent on
endogenous androgens as growth factors. The
removal of androgens by castration (surgical or
chemical) results in a regression of symptoms and
measurable disease in 80 percent of patients. Unfor-
tunately, there are androgen-resistant clones in
most tumors, which makes this form of therapy
palliative. Androgen ablation can be performed by
the removal of the testicles or the administra-
tion of a luteinizing hormone releasing hormone
(LHRH) antagonist.

Prostate cancer relapsing after androgen abla-
tion is designated androgen independent prostate
cancer. The median survival for such patients is
approximately eleven months. Although newer
chemotherapy agents are displaying activity in
advanced prostate cancer, treatment is generally
palliative. This is an area of intense clinical investi-
gation and protocol therapy.

S. BRUCE MALKOWICZ

(SEE ALSO: Cancer; Prostate-Specific Antigen [PSA])
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PROSTATE-SPECIFIC ANTIGEN
(PSA)
Prostate-specific antigen (PSA) is a 32-kilodalton
(kD) serine kinase that functions to liquify the
ejaculate. It is technically referred to as “human
kallekrin 2.” Several conditions such as prostatitis,
benign prostatic hyperplasia, prostate cancer, and
ejaculation (mild increase) can increase serum
PSA levels. Although it has been detected in other
tissue, such as the breast, salivary gland, and in
other tumors, it is overwhelmingly more specific
for the prostate and has more organ specificity
than any other existing tumor marker.

Serum PSA is measured in nanogram (ng)
quantities and is very sensitive for detecting pros-
tate cancer. After radical surgery, serum measure-
ments should nadir to undetectable levels. The
reappearance of measurable PSA is the earliest
sign of therapeutic failure. While very low post-
operative measurable levels may represent mini-
mal residual benign glands, values of 0.4 ng/ml
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are almost always associated with disease recur-
rence. The first approved indication for serum
PSA was for the monitoring of patients after radi-
cal prostatectomy. Levels between 4.0 and 10.0
ng/ml carry a 16 to 25 percent risk of detecting
prostate cancer, while levels above 10.0 ng/ml are
associated with a 60 percent risk of prostate cancer.

Although PSA is considered to be the most
effective tumor marker in human oncology, its
role in screening strategies for prostate cancer has
not been completely established. Since its tumor
specificity is low, many patients will demonstrate
negative findings on a transrectal needle biopsy
prompted by an elevated PSA. Earlier concerns,
however, that PSA detects clinically insignificant
tumors have been dispelled by multiple surgical
pathology studies. It has also been repeatedly dem-
onstrated that serum PSA and a digital rectal
examination (DRE) detect more prostate cancer
than either modality alone, yet prospective ran-
domized data demonstrating a decrease in the
prostate cancer deaths due to screening strategies
is unavailable. Several prospective trials are in
progress, but are several years from maturity.
Recent trends in tumor registry data demonstrate
a 12 to 16 percent decrease in prostate cancer
deaths over the past five years. Most experts agree
that there is some role for PSA evaluation in
patients, and efforts are underway to establish
reasonable guidelines for the use of this marker.

PSA evaluations should generally start at age
fifty in most subjects but at age forty in African
Americans and those patients with a family history
of the disease. The appropriate upper age to aban-
don screening is problematic, yet recent data sug-
gests that men over the age of sixty-five with an
initial PSA value below one have a very small
chance of ever developing prostate cancer.

Several attempts have been made to improve
the test characteristics of serum PSA. PSA density
accounts for the amount of PSA produced propor-
tional to the volume of the prostate gland. A large
gland with benign hyperplasia may make more
PSA than a smaller gland. A smaller gland with a
higher PSA may be suggestive of prostate cancer.
An optimal cutoff of 0.15 has been suggested. The
volume of the prostate gland cannot be precisely
determined with transrectal ultrasound, making
practical implementation of this concept difficult.

Age-adjusted PSA (lowering the normal value
in patients younger than sixty and raising it in
older patients) has been proposed to increase
sensitivity in detection in younger patients. In the
case of older patients this can lead to more cases of
missing significant tumors, however. Some au-
thors suggest lowering the value for young pa-
tients and keeping it at 4.0 ng/ml for older patients.

PSA levels tend to increase in men over time.
The rate of increase (velocity) may provide some
indication of the development of benign or malig-
nant disease. Investigators have noticed that an
increase greater than 0.75 ng/year may suggest a
significant cancer risk. While this holds up with
retrospective evaluations of archival serum sam-
ples, it is more difficult to calculate in patients
obtaining values over short time intervals or get-
ting evaluated by different assays over time, which
may be more variable.

PSA exists as free and complex forms in the
blood. Patients with prostate cancer appear to
have lower amounts of free PSA in their serum,
and those with benign conditions have a higher
proportion of their total PSA in the free form. If
the percentage of free PSA of the total is greater
than 25 percent, the chance for detecting prostate
cancer for overall values of 4 to10 ng/ml is only 5
to 7 percent rather that the usual 16 to 25 percent.
Since the determination of a high free-PSA frac-
tion lowers, but does not eliminate, the risk of
prostate cancer, it is often used for decisions re-
garding repeat biopsies rather than the initial
evaluation.

S. BRUCE MALKOWICZ

(SEE ALSO: Prostate Cancer; Screening; Secondary
Prevention)
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PROSTITUTION

Prostitution is defined as “the act or practice of
engaging in sexual activity for money or its equiva-
lent” (Garner 1999, p. 1238). Except for parts of
Nevada, it is a criminal act in the United States.
Prostitutes are also referred to as commercial or
public sex workers. It is estimated that over 92,000
men, women, and juveniles are arrested yearly for
prostitution (FBI, 2000). The number of juveniles
engaging in prostitution is estimated at between
100,000 and 300,000 per year.

The greatest health consequences of prostitu-
tion are drug abuse, violence, and sexually trans-
mitted infections, including HIV/AIDS (human
immunodeficiency virus/acquired immunodefi-
ciency syndrome), gonorrhea, pelvic inflamma-
tory disease, and syphilis. The risk for HIV infec-
tion is increased because of multiple partners and
limited safe sex practices—some customers are
willing to pay more for a sexual encounter if they
do not have to use a condom. Based on research
conducted by the Centers for Disease Control and
Prevention, the rate of HIV infection for prosti-
tutes is three times higher if they smoke crack
cocaine. Intravenous drug use also increases the
risk of HIV infection for a prostitute.

Prostitutes are often victimized by the person
for whom they work, and by their customers.
Other health issues related to prostitution are
early pregnancy for juveniles, rape, tuberculosis,
post-traumatic stress disorder, assault, and other
acts of violence—including murder. There are also
negative consequences besides those related to

health issues. In places where it is common, prosti-
tution lowers the value of property. It also de-
grades the status of women. Published research
studies concerning prostitution as a public health
issue in urban communities have come primarily
from developing countries. It is a topic in need of
more research in the United States.

KATHY AKPOM

TAMMY A. KING
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PSITTACOSIS
Psittacosis is a zoonosis, caused by bacteria of the
Chlamydia family. It occurs naturally in many spe-
cies of birds, such as domesticated parrots, and
these occasionally infect humans, typically when
parrots are kept in inadequately cleaned cages in a
confined space frequented by their human owner.
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Psittacosis is also an occupational hazard of work-
ers in aviaries, and outbreaks have been reported
among workers in poultry farms and processing
plants. However, in the twenty-first century even
isolated cases are uncommon, either because of
improved standards of cleanliness in places where
birds are kept and poultry is processed, or ow-
ing to other ecological factors. It is more likely
to occur after exposure to birds imported from
Latin America or Asia than those reared in the
United States.

The usual mode of infection is via infected
droppings or detritus on the infected bird’s feath-
ers. Psittacosis causes a feverish illness resembling
pneumonia, occasionally with other manifestations,
including skin rashes and inflammation of the
membranes around the brain and spinal cord. It is
an indolent infection that responds sluggishly to
antibiotics of the tetracycline family, and can be
fatal, although this is rare. Prevention depends on
education of persons who are in close and continu-
ing contact with birds, maintaining scrupulous
cleanliness of bird cages, and surveillance of known
or potential foci of infection such as poultry farms
and shops that sell pet birds. Quarantine is applied
to poultry farms and premises where infected
birds have been found, and can be enforced when
suspected infected birds are imported from other
parts of the world.

JOHN M. LAST

(SEE ALSO: Zoonoses)

PSYCHOLOGY

The field of psychology plays an integral role in
public health, providing treatment and education
in the areas of substance abuse, addiction, and
other health-related behaviors. Individuals suffer-
ing from addiction and other psychological disor-
ders have a major impact on a community, and on
the nation, causing financial loss, accidents, de-
creased business productivity, and numerous so-
cial and psychological effects. Therapeutic tech-
niques for these individuals focus on development
of coping skills, ego strength, improved self-esteem,
and other traits needed to lead a healthy life.
Assessment, community profiling, and creating

and conducting prevention and treatment pro-
grams for the public also fall within the realm of
psychology. In addition, psychologists conduct re-
search in public health problems and serve as
consultants in the development of solutions to
these problems.

SANDRA K. CLARKE

(SEE ALSO: Behavior, Health-Related; Behavioral
Change; Community Psychology; Psychology, Health;
Substance Abuse, Definition of)

PSYCHOLOGY, HEALTH

Psychology has various definitions, most of them
stating that psychology is the study of behavior.
Health psychology is the application of psychology
to health-related problems and behavior. Most
psychological applications in health are from the
discipline of social psychology. The contribution
of health psychology to public health is in such
areas as psychological processes in prevention,
health maintenance (e.g., not smoking), and pa-
tient education, particularly in helping people cope
with an illness (e.g., mastering the use of the peak
flow meter to control asthma).

HEALTH PSYCHOLOGY PERSPECTIVES

Health psychology deals with individual behavior
in a social context. However, within the public
health sector, behavior is not restricted to behav-
ior of at-risk persons, but also includes behaviors
of peers, parents, health professionals, employers,
politicians, and others. Unfortunately, while there
is a large amount of empirical data available re-
garding individual behavior of the at-risk person
or patient, there is very little data available about
behaviors at other social levels.

Health psychologists try to understand behav-
ior by describing psychosocial determinants for
individual behavior. But health psychologists also
try to understand and promote behavior change.
One basic assumption in health psychology is that
to change people’s behavior—at least through
health promotion interventions—it is necessary to
understand the psychosocial determinants of be-
havior. For example, when a smoker fails to stop
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smoking because of a lack of motivation, another
type of intervention is required than for a smoker
that fails because of a lack of social support.

The first public health applications of psychol-
ogy were strongly focused on risk perception and
risk taking. The best example may be the health
belief model, where the perception of the sever-
ity of the risk and the susceptibility for the risk
were seen as the primary determinants of health-
protective behaviors. Over time, it became clear
that people have many reasons for health-related
behaviors, of which risk perception is often not an
important one. In this multicausality approach,
there is also a growing recognition of the many
psychosocial and environmental influences on in-
dividual behavior. Changes in psychosocial deter-
minants (e.g., self-efficacy) are most effective in
creating behavior change when paralleled by
changes in the social and physical environment
(e.g., removal of barriers).

The application of psychological theories to
public health is not without debate. Some profes-
sionals state that psychological theories will never
be able to fully help us understand behavior and
behavior change; other professionals claim that in
practice there is nothing so helpful as a good
theory. Both perspectives are justified. Theories
are, by definition, a reduction of reality, but they
do help people organize their thoughts and ask the
right questions. The interesting contribution of
theories is that they can generalize findings from
one area of behavior to be of use in another.

PSYCHOSOCIAL DETERMINANTS
OF BEHAVIOR

The most often applied theories to explain the
psychosocial determinants of behavior are Icek
Ajzen’s theory of planned behavior and Albert
Bandura’s social cognitive theory. Social cognitive
theory (SCT) specifies the following determinants
of behavior: outcome expectations, self-efficacy
expectations, behavioral capability, perceived be-
havior of others (modeling), and the social and
physical environment.

The theory of planned behavior (TPB) is an
extension of the earlier theory of reasoned action.
TPB postulates that intention, the most proximal
determinant of behavior, is determined by three

conceptually independent constructs: attitude, sub-
jective norms, and perceived behavioral control
(or self-efficacy). The attitude towards the behav-
ior is determined by salient beliefs, or outcome
expectations, about that behavior. Beliefs are
weighted by evaluations or judgments about the
value or importance of the expected outcome. For
example, the expected outcome of going on a low-
fat diet might be a lowering of blood pressure,
which could be judged to be important and
worthwhile.

Subjective norms, or perceived social expecta-
tions, are beliefs that specific, important individu-
als or groups approve or disapprove of the behav-
ior. These beliefs are weighted by the motivation
to comply with the referent person or group—that
is, how important is a friend’s or group’s approval
or opinion. Note that Ajzen’s perceived social
expectations are different from Bandura’s per-
ceived behavior of others, where the social envi-
ronment does not necessarily expect certain be-
havior. Other authors have broadened the TPB
social influence construct to include perceived
behavior of others, perceived expectations of oth-
ers, social pressure, and social support.

Perceived behavior control or self-efficacy re-
fers to the subjective probability that a person is
capable of executing a certain action (e.g., going
on a low-fat diet might be perceived to be difficult).

Since the theory of planned behavior was
introduced in the 1980s, other determinants have
been suggested, including: personal moral norms,
anticipated regret, identity concerns, and self-
evaluation. Another development is an increasing
attention to the relation between intentions and
behavior. Studies on implementation intention
show that helping people to make plans to behave
in a certain way can improve the intention-behavior
link. Intentions, however, may be overruled by
habits. Behaviors become habitual when performed
frequently and when performed in a stable envi-
ronment. Under conditions where habits conflict
with intentions, intentions become poor predic-
tors of behavior. It is possible, however, to break
bad habits by replacing a habitual sequence with
an alternative sequence.

TPB is most often applied at the individual
level. However, it has been applied to higher eco-
logical levels as well, such as the voting behavior of
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legislators regarding a cigarette tax increase, or
the adoption behavior of schoolteachers and prin-
ciples for HIV (human immunodeficiency virus)
prevention programs.

THE PSYCHOLOGY OF
BEHAVIOR CHANGE

The most prominent psychology theories of be-
havior change are the social cognitive theory, James
Prochaska and Carlo DiClemente’s transtheoretical
model, Richard Petty and John Cacioppo’s elabo-
ration likelihood model, and various theories on
coping and self-regulation by authors like Richard
Lazarus. Social cognitive theory suggests the fol-
lowing methods for change: active learning, rein-
forcement, and modeling and guided practice (in-
cluding feedback).

The transtheoretical model (TTM) has two
major sets of constructs: stages of change and
processes of change. In the stages of change, peo-
ple are thought to move from a state of no motiva-
tion to change to one of internalization of new
behavior. The first stage is “precontemplation,” in
which people have no intention to change their
behavior. In a successful change process, people
make a transition to “contemplation,” in which
they are thinking about changing the problem
behavior. Ideally, people then move to “prepara-
tion,” in which they are planning to change this
behavior in the short term. People who have re-
cently changed their behavior are in the “action
stage,” whereas people who have performed the
behavior for a longer time are in the “maintenance
stage.” People in the action stage may lapse and
then recycle to an earlier stage.

TTM can be used to describe and to change
behavior. An important contribution of the model
is the specific tailoring of educational efforts to
include different models and processes of change
for individuals in different stages of change. For
instance, a re-evaluation of outcome expectations
is used to make the change from precontemplation
to contemplation; and a guided practice for skills
improvement can help with the change from ac-
tion to maintenance.

Social psychology has a long tradition in per-
suasion research. Petty and Cacioppo have a new
perspective on persuasion effects with their elabo-
ration likelihood model (ELM). The basic idea of

ELM is that people differ in their ability and
motivation for thoughtful information processing
of persuasive messages. These authors explain two
ways of information processing, central or periph-
eral (also called systematic versus heuristic). Cen-
tral processing occurs when a message is carefully
considered and compared against other messages
and beliefs. Peripheral processing occurs when a
message is processed without thoughtful consid-
eration or comparison. A variable—for instance,
the credibility of a sports hero as a model—may
have a positive effect when the receivers process
the message through the peripheral route, but a
negative effect when they follow the central route,
because people might realize that their behavioral
capabilities are different from those of the sports
hero. Research findings suggest that thoughtful
information processing is related to a higher per-
sistence of attitude change, a higher resistance
to counter-persuasion, and a stronger attitude-
behavior consistency. ELM suggests two ways to
stimulate central processing: Make the message
more personally relevant and unexpected, and
repeat the message.

Self-regulatory or self-management conceptu-
alizations, including coping theories, have to do
with how individuals function to behaviorally self-
correct. Various authors describe this process.
The general procedure is: (a) monitoring of some
aspect of behavior or health, (b) comparing one’s
observation with normal or desired outcomes or
behavior, describing a problem or divergence from
normal, and analyzing the causes of the problem,
and (c) trying a behavioral correction. This entire
process recycles with a return to monitoring. Self-
regulatory theories are useful for the designa-
tion of health-promoting behaviors for the self-
management of chronic diseases, such as asthma,
diabetes, or cystic fibrosis.

GERJO KOK

(SEE ALSO: Attitudes; Behavior, Health-Related;
Health Belief Model; Social Cognitive Theory;
Social Determinants; Theory of Planned Behavior;
Transtheoretical Model of Stages of Change)

BIBLIOGRAPHY

Abraham, C.; Sheeran, P.; and Johnston, M. (1998).
“From Health Beliefs to Self-Regulation: Theoretical



PUBLIC HEALTH AND THE LAW

991

Advances in the Psychology of Action Control.” Psy-
chology and Health 13:569–591.

Ajzen, I. (1991). “The Theory of Planned Behavior.”
Organizational Behavior and Human Decision Processes
50:179–211.

Ajzen, I., and Fishbein, M. (2000) “Attitudes and the
Attitude-Behavior Relation: Reasoned and Automatic
Processes.” In European Review of Social Psychology,
eds. W. Strebe and M. Hewstone. New York: Wiley.

Connor, M., and Norman, P., eds. (1996). Predicting
Health Behavior: Research and Practice with Social Cog-
nition Models. Buckingham, UK: Open University
Press.

Glanz, K.; Lewis, F. M.; and Rimer, B. K., eds. (1997).
Health Behavior and Health Education: Theory, Research,
and Practice, 2nd edition. San Francisco: Jossey-Bass.

Kok, G.; Schaalma, H.; De Vries, H.; Parcel, G.; and
Paulussen, T. H. (1996). “Social Psychology and Health
Education.” In European Review of Social Psychology,
Vol. 7, eds. W. Strebe and M. Hewstone. New York:
Wiley.

Lazarus, R. S. (1993). “Coping Theory and Research:
Past, Present, and Future.” Psychosomatic Medicine
55:234–247.

Petty, R. E., and Wegener, D. T. (1997). “Attitude
Change: Multiple Roles for Persuasion Variables.” In
The Handbook of Social Psychology, 4th edition, Vol. 1,
eds. D. T. Gilbert, S. T. Fiske, and G. Lindsey. Bos-
ton: McGraw-Hill.

Stroebe, W. (2000). Social Psychology and Health, 2nd
edition. Buckingham, UK: Open University Press.

Taylor, S. E. (1995). Health Psychology, 3rd edition. New
York: McGraw-Hill.

PSYCHOSIS

See Dementia; Depression; Mental Health; and
Schizophrenia

PUBLIC HEALTH AND
THE LAW

In The Future of Public Health, published by the
Institute of Medicine in 1988, the mission of pub-
lic health is defined as “fulfilling society’s interest
in assuring conditions in which people can be
healthy.” Public health law covers those areas of
the law that advance this purpose. The reach of

public health law is as broad as the reach of public
health itself.

INTERRELATION OF PUBLIC HEALTH
AND THE LAW: SOME

DEFINITIONAL ASPECTS

Law is a body of directions or commands requir-
ing or prohibiting certain conduct, enforceable by
legal sanctions. It is also a body of directions or
commands that grant authority to a public body or
agency or requires such a body or agency to carry
out designated powers. Thus, public health law
forbids persons to engage in activities that endan-
ger the health of others, and it specifies govern-
ment agencies to carry out certain programs to
advance public health and to prevent activities that
are harmful to the health of individuals or of
the public.

When we discuss public health, it becomes
apparent that the “public” element is the legal
component. Without the law (without legal au-
thorization of public health programs, including
the legal authorization and appropriation of pub-
lic funds), the very existence of the field of public
health is in question.

That public health law seeks to affect personal
conduct is implicit in some of its common direc-
tions: Do not engage in unprotected sexual activity
if you suffer from a sexually transmitted disease
(STD); do not practice medicine or treat patients
unless you are a licensed physician; do not operate
an X-ray machine unless you have a license to do
so; do not operate a restaurant unless you have a
permit; do not connect the drains of a building to a
sewer line unless you are a licensed plumber. So,
too, examples of directions that form part of the
institutional requirements of public health laws
are likely to take the following form: You, commis-
sioner or agency, are authorized or required to set
standards for the practice and licensure of medi-
cine, of dentistry, of a nurse-midwife. Other
examples of institutional authorizations and re-
quirements of public health law may include the
following: You, commissioner or agency, are au-
thorized and required to set standards for the
licensure and safe operation of nuclear power
plants; or, You, administrator or agency, are au-
thorized and required to set standards for health-
ful ambient air quality, including standards for
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limits on the amount of sulfur dioxide, lead, ozone,
particulate matter, and other harmful components
in the ambient air.

BASIS FOR THE EXERCISE OF
PUBLIC HEALTH POWERS

In the United States, governments at every level—
federal, state, and local—exercise public health
powers. Depending on the level of government,
public health powers are based on different au-
thorizations. States and, by delegation from the
state, local governments base their authority to
regulate and provide for the protection of public
health on the police power to provide for the
health, safety, and welfare of the people. This
police power is a plenary power that the states have
by virtue of being states. Governments are created
so that they may exercise this power. As a plenary
power, it requires no grant by the state constitu-
tion, though several states do mention the police
power in their organic law. State governments are
the original governments in the nation, antedating
the federal government, and they hold the police
power because they are sovereign governments.
The police power is inherent of government, and
it has been so regarded by the United States
Supreme Court in the bedrock public health law
case of Jacobson v. Massachusetts, decided in 1905.
The case upheld a Massachusetts law that enabled
the city of Cambridge to require all adults to be
vaccinated to prevent the spread of smallpox against
a claim that the law violated the defendant’s right
to life and liberty without due process of law. The
case also demonstrates that the public health pow-
ers of local governments are derived by delegation
from the state legislature, as in situations where
city boards of health may pass an ordinance to
prevent the spread of communicable disease.

Unlike state governments, which have the ple-
nary police power, the federal government is a
government of delegated powers, and the power
of Congress to pass laws on particular subjects
must be sought in the federal constitution. The
federal government exercises vast public health
powers, both to regulate public health and to
provide for public health services.

Although other provisions of the Constitution
may be drawn on, federal public health powers, in

the main, rest first on “commerce power”—the
power of Congress to “regulate commerce with
foreign nations, and among the several states, and
with the Indian tribes,” under Article 1, Section 8,
clause 3 of the U.S. Constitution. It also rests on
the so-called “taxing and spending power”—the
power to “collect taxes . . . to . . . provide for the
. . . general welfare of the United States,” under
Article 1, Section 8, clause 1.

COMMERCE POWER

The power to regulate interstate commerce allows
Congress to regulate whatever passes in commerce
between the states, as well as whatever affects
interstate commerce. Thus Congress has the au-
thority to regulate not only the commercial trans-
actions and transportation of merchandise be-
tween the states, but also all of the materials that
pass in interstate commerce. A notable example of
this power is the Federal Food, Drug, and Cos-
metic Act (1938), which regulates the food and
drugs that pass in interstate commerce, including
the wholesomeness of food and the safety and
efficacy of drugs and medical devices. By delega-
tion from Congress, the Food and Drug Adminis-
tration (FDA) controls and regulates what goes
into the kinds and packages of food we consume
(including the number of peanuts in peanut but-
ter), and virtually everything that goes into every
bottle of medicine, pills, salve, or ointment. Under
the commerce power, the FDA exercises direct
federal regulatory control by promulgating its own
regulations and by overseeing enforcement of the
law through staffs of professionals, administra-
tors, and inspectors. Other examples of regulatory
controls include the slaughtering of beef and the
manufacture of beef products under the Federal
Meat Inspection Act, and the production, slaugh-
ter, and sale of poultry under the analogous Poul-
try Products Inspection Act. Because it is difficult
to tell a “local” chicken from an “interstate” chicken,
the production of poultry products within a state
that affects interstate commerce is also regulated.

Commerce power controls include the regula-
tion of the production and sale of pesticides under
the Federal Insecticide, Fungicide, and Rodenticide
Act, as well as the sale of toxic substances—includ-
ing lead paints—under the Toxic Substances Con-
trol Act, and the control of unsafe consumer prod-
ucts under the Consumer Product Safety Act. All
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of these laws have the protection of health as their
major purpose, and all of them involve direct
federal controls. The commerce power also pro-
vides the basis for legislation to control safety in
the workplace under the Occupational Safety and
Health Act, and for the Fair Labor Standards Act,
because the hours people work and the wages they
receive have a direct relationship to their health.

THE TAXING AND SPENDING POWER

The taxing and spending power generally does not
involve direct federal regulatory controls, but in-
stead operates through state and local govern-
ments. Federal participation in public health pro-
grams has long operated through grant-in-aid
programs, which were known as categorical grants
in the 1930s and 1940s. Grant programs involve
grants of money by the federal government to
state and local governments or instrumentalities.
Such grants are conditioned on compliance by the
recipients of a grant with the requirements set by
Congress in the authorizing legislation. State and
local governments may get federal grant money
only if they meet certain conditions. These often
include the provision of state or local matching
grants, but more importantly the conditions may
require the states and localities to undertake cer-
tain activities to meet federal requirements.

Under an early, still existing program, the
federal government provided money to state and
local governments for the construction of publicly
owned waste treatment works in order to improve
water quality through treatment of sanitary waste.
To obtain these essential grants for the protection
of public health, states and localities must provide
matching funds and must assure that the waste
treatment works meet adequate construction and
public health standards, that the states and locali-
ties engage in needed planning, and that the waste
treatment works are placed in appropriate loca-
tions. This grant-in-aid program was established in
1972 under the Federal Water Pollution Control
Act. Grant-in-aid programs may also be encoun-
tered in the funding of hospital construction, men-
tal health programs, newborn and maternity pro-
grams, and in many other programs. Congress,
through a variety of grant-in-aid programs, has
triggered numerous health initiatives, contribut-
ing significantly to new public health develop-
ments in state and local governments nationwide.

Other health-related programs based on the
taxing and spending power include programs for
housing and urban renewal, for school lunch pro-
grams, and for institutional services. These in-
clude health-planning services, such as preventive
health-service programs, programs for the preven-
tion of sexually transmitted diseases, community
mental health programs, and alcoholism and drug
addiction treatment and rehabilitation programs.
Perhaps one of the most notable grant-in-aid pro-
grams is the Title 19 Medicaid program, which
assists the states in providing for the medical costs
of persons defined as “medically indigent.”

Beginning in the 1970s, the Congress, through
the grant-in-aid mechanism, supported many
initiatives for environmental protection, designed
not only to protect the environment, but also to
protect public health. Federal water pollution and
air pollution legislation initially provided the states
with the funding necessary to develop programs to
control environmental pollution—to create de-
cent and healthful ambient air and water quality
for the protection of public health.

Programs to protect the environment gener-
ally constitute a significant expansion of public
health protection. Begun in the late 1960s, envi-
ronmental programs reflect conservational as well
as aesthetic concerns for the quality of the environ-
ment, but the massive regulatory system managed
by the Environmental Protection Agency (EPA) is
largely designed to protect the health of the hu-
man population against toxic pollutants and against
the pollution of the water, the air, and the natural
environment.

The vast reservoir of federal powers for the
protection and enhancement of public health may
be exercised both under the commerce power and
under the taxing and spending power. Oftentimes,
as the law develops, the federal government may
get into public health matters indirectly, through
the taxing and spending power, and then later take
up a regulatory role under the commerce power.
In the control of air pollution, for instance, early
federal legislation in the 1950s simply provided
grants-in-aid to states and municipalities to ad-
dress their problems. Later, in regulating harmful
emissions from automobiles, Congress brought
the commerce power to bear in authorizing fed-
eral emission controls and their enforcement. It is
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notable that the protection of public health was
the legislative purpose, regardless of which au-
thorization was relied on.

PUBLIC HEALTH LAW AND LEGISLATION:
EARLY BEGINNINGS

All of the public health law initiatives mentioned
above, whether state or federal, originated from
legislation at either the Congressional, state, or
local level. Law in this country is divided into three
types: (1) traditional, unwritten, or common law;
(2) judge-made law, which is based on case-law
decisions; and (3) the more systematic, thoroughly
documented, and vastly detailed statutory law.
There is hardly any federal common law, and in
areas of public law such as public health law there
is nearly exclusive reliance on legislation, or statu-
tory law. In some isolated areas, such as nuisances
and their abatement, there is frequent reference
in the cases to an earlier non-statutory regime, but
these are historical and traditional references.
Today, nuisances and their abatement are ad-
dressed by state or local statutory law, and they
generally fall under the jurisdiction of the lower
criminal courts. In the abatement of nuisances, the
statutory law may rely on injunctions, a form of
equitable relief. Public health law is a field of
statutory law and a field of administrative law
because almost all of it operates through adminis-
trative agencies functioning under appropriate
legislative delegation.

At the turn of the twentieth century, public
health and its legal regulation dealt largely with the
prevention of communicable disease and with en-
vironmental sanitation, including the control of
the disposal of human and other wastes—with
some concern for water purity and what has been
referred to as the “hygiene of housing.” There was
some interest in food and milk sanitation and
some incipient controls of health in the schools,
but there was very little else. The major expansion
of the field is largely a twentieth-century develop-
ment. Beginning in the nineteenth century there
was some state concern for public health, particu-
larly in the control of communicable disease. Quar-
antine laws were not uncommon. New York had
an elaborate law in the 1820s requiring ships to
anchor in the harbor near Marine Hospital on

Staten Island. The law prescribed rules for clear-
ing quarantine, requiring whitewashing and fumi-
gation of vessels and the washing and airing of
clothing and bedding. Rules were particularly strict
where “yellow, bilious, malignant or other pesti-
lential or infectious fever had existed, or if disease
had broken out on board of the ship.” There were
also state laws allowing nuisances to be abated
when they were a danger to health and allowing
local governments to limit to certain restricted
areas the conduct of any trade or employment
offensive to the inhabitants or dangerous to the
public health. The regulation of food products in
the early nineteenth century was largely of an
economic nature, but public health and consumer
protection were at least secondary goals. Some
states also gave local medical societies the power to
examine and license physicians; unlicensed physi-
cians could not use the courts to collect their fees.
Other laws made the unauthorized practice of
medicine the subject of a fine.

Occupational licensing of public health pro-
fessions became fully established between 1890
and 1910, with licenses for practicing of medicine,
dentistry, and pharmacy becoming regularly estab-
lished. During this period midwives were also
licensed, as were veterinarians, chiropractors and
osteopaths, undertakers, embalmers, and funeral
directors. It was also a time when licensure was
extended to other occupations, such as plumbers,
barbers, and ferriers. All of these licensing laws
were based on the police power and referred to
public health and safety. Though the protection of
public health provided a basis for such legislation,
in many instances the real motive was economic,
both to collect licensing fees and to provide a
protected economic position for the licensed trades
and occupations.

FROM REGULATORY TO SERVICE
PROGRAMS

In the nineteenth and early twentieth centuries,
public health law was primarily a regulatory field,
prescribing what affected persons and profession-
als were required or forbidden to do. In the 1930s
the field added a service mission to its regulatory
mission. Instead of focusing on the prevention of
disease, legislation began to establish agencies to
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render services to the public to improve health. In
addition to telling industry, businesses, and peo-
ple what to do and what not to do through “com-
mand and control” regulations, modern public
health programs are service-oriented. While still
prohibiting harmful conduct or conditions, they
provide preventive and rehabilitative services to
advance the health of the population. The purpose
is to create a more healthful environment, to
provide the facilities and trained professionals to
prevent or to limit exposure to contagion and
disease, to educate people to protect themselves,
and to improve people’s physical and mental con-
dition. In the area of communicable disease, for
instance, governments provide immunization ser-
vices for children. They provide mandatory treat-
ment for seriously mentally ill persons who cannot
take care of themselves or who may present a
danger to the public, as well as providing and
supporting voluntary community programs and
mental health services for persons who need them.
In addition to safeguarding the water supply and
the healthfulness of the food, milk, and pharma-
ceutical needs of the people, the government also
provides nutritional support, such as food stamps,
and support for sound nutritional education. School
health programs not only seek to prevent the
spread of communicable disease in the schools,
but use the schools to provide preventive services
for children. In addition to school dental examina-
tions, many states and local governments fluori-
date the water supply to prevent tooth decay in
young children.

DEVELOPMENTS IN THE LAST PART OF
THE TWENTIETH CENTURY

In the last half of the twentieth century, the fields
of public health and public health law underwent
many changes. In 1965, Medicare and Medicaid
were established. These health care reimburse-
ment programs brought the government into the
payment and provision of health care, introducing
new regulatory controls into medical and treat-
ment services. Government, or some other regu-
lated third party, assumed the major cost of medi-
cal treatment for significant parts of the population.
In consequence, the government has to consider
what it is paying for, including the quantity and
quality of health care services it subsidizes. What

had previously been a matter of private arrange-
ment between physicians and patients became a
transaction imbued with a public interest. When
Medicare and Medicaid legislation became effec-
tive in 1965, the emphasis on patient care and its
cost began to overshadow earlier concerns for
environmental sanitation and other preventive
activity.

Another significant change in public health
law resulted from a 1973 decision of the Supreme
Court. In Roe v. Wade the Court held that a preg-
nant woman has a choice whether to bear a child
or to terminate her pregnancy. This decision in-
volved physicians and hospitals in issues fraught
with religious and moral concerns. In turn, women’s
freedom of choice required the availability of abor-
tion services, and raised the question whether
states were under an obligation under Medicaid to
defray the cost of abortion services for the medi-
cally indigent.

Because government is involved in the provi-
sion and payment of medical care, it has also
become involved in other ethical issues in health
care. Both in the rendition of medical services and
in the growing government responsibility for the
funding of medical research, the informed con-
sent of the patient, as well as of persons who are
subjects of clinical experimentation, has involved
the government in the resolution of public health-
related ethical issues. Moreover, medical advances
leading to the survival of severely threatened new-
born infants, and the capacity of medicine to
prolong the life of severely ill persons on respira-
tors have raised ethical questions both at the be-
ginning and at the end of life with greater fre-
quency and greater clarity. So too, scientific
breakthroughs in new reproductive technologies,
including in vitro fertilization, ovum implants, and
surrogate mothering, have raised ethical issues
new to public health. A host of new ethical prob-
lems have also arisen from new and dramatic
organ transplant techniques.

New ethical issues have followed new genetic
knowledge and techniques discovered or stimu-
lated in consequence of the federally sponsored
Human Genome Project, which has begun a new
diagnostic approach to the treatment of disease
where not only are pathogens considered, but also
individual genetic structure and inheritance. New
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ethical concerns are also reflected in public health
law in the emphasis on the protection of privacy,
which imposes new obligations on physicians, hos-
pitals, and health agencies to protect the records
and medical histories of patients.

By the end of the twentieth century the field of
public health law encompassed broader and more
sophisticated concerns for physical and mental
health. It included a system for the medical care of
the elderly and the indigent, either as a govern-
mental system or as a system of social insurance.
Public health law now also covers broad environ-
mental concerns, including the control of air and
water pollution, the control and disposal of con-
ventional as well as toxic and hazardous waste, the
control of pollution by ionizing radiation, as well
as expanded concerns for the safety and whole-
someness of food and pharmaceuticals. It also
covers many aspects of human reproduction, in-
cluding elements of population control. It covers
the control of addictive substances, such as alco-
hol, narcotics, and tobacco. There is an increased
concern with occupational health, covering the
dangers of the workplace, as well as accident pre-
vention in the workplace, in the home, and on our
highways.

THE DIVERSE CHARACTER OF PUBLIC
HEALTH LAW

Public health law is a vast field and does not come
in a single neat package. The many parts of the
field share the common purpose of advancing the
health of the population. Public health in our
cities, and worldwide, depends on a reliable supply
of potable water, decent sanitary provisions, sewer
lines, and the sanitary disposal of human and
other waste—all of which require government
services and appropriations based on law. Public
health also depends on adequate provisions for
the disposal of toxic and industrial waste and the
management of waste. What makes our cities whole-
some and livable are adequate provisions, legally
established and authorized, for street cleaning and
the transportation and disposal of waste. Public
health laws assure healthful conditions through
waste disposal, housing and building codes, and
codes regulating the installation of sewers and
water pipes and other infrastructure facilities. Many

of these controls are found in municipal and local
law. In the United States, as well as in other parts of
the world, public health has been advanced not
only by better medical care and the advances of
modern medicine, but by the general improve-
ments in cleanliness and physical and sanitary
conditions, often left to local law and local govern-
ments. These are based on the requirements of
housing legislation and building codes, which not
only provide protection against the elements but
prohibit overcrowding and require adequate ven-
tilation to protect against the spread of communi-
cable disease. Adequate housing is needed to pro-
vide a sound basis for a healthy adult life and for
raising healthy children.

The future agenda for public health and pub-
lic health law, both in the United States and world-
wide, is to resolve the distributional inequality
between the rich and the poor in health services
and in the distribution of the means necessary for
a wholesome life. The many ethical issues growing
out of the developments in the field deal largely
with so-called microethical issues, capable of reso-
lution between physicians and patients with the
assistance of an ethicist or an institutional commit-
tee. The overwhelming issue to be resolved, how-
ever, is one of macroethics and centers on the
question of how to reduce the gap in the quality of
care, which still depends on individual means. The
difference in the number of infant deaths and the
large gap in life expectancy between the most-
favored and least-favored economic, racial, and
ethnic groups will not yield to the efforts of ethi-
cists, but will require changes in public policy, in
public health planning, and in budgetary alloca-
tions. Changes in public health law are needed to
advance distributional equity in the availability of
health care through programs of insurance and
subsidy. Legislation can provide for infrastructure
developments in depressed neighborhoods, and
for improvements in the availability of housing so
as to abolish the scourge of homelessness. One of
the current aims of public health must be to do
away with the current reality that to be poor means
to be in ill health.

FRANK P. GRAD

(SEE ALSO: Abortion Laws; Block Grants for Public
Health; Legal Liability of Public Health Officials;
Legislation and Regulation; Licensing; Regulatory
Authority)
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PUBLIC HEALTH
FOUNDATION

The Public Health Foundation (PHF) serves the
public health community in the United States by
providing information, data, and training on Amer-
ica’s public health system. Through applied re-
search, training, and technical assistance, the PHF

focuses its efforts on helping strengthen and build
public health agencies and systems. The PHF is an
independent, nonprofit organization dedicated to
supporting and advancing the efforts of local,
state, and federal public health agencies and sys-
tems to promote and protect the health of people
living within their respective jurisdictions. Its board
of directors is composed of individuals from state
and local public health agencies, boards of health,
academia, and the private sector. The PHF was
founded in 1970 initially as a research arm of the
Association of State and Territorial Health Offi-
cials and later evolved into an independent organi-
zation focusing on overall public health system
infrastructure and capacity building.

State, local, and national organizations have
turned to the PHF for assistance with
projects such as:

• Setting, measuring, and achieving health
improvement objectives and performance
standards.

• Designing tools and publications to help
put science into practice.

• Tracking and planning Healthy People and
other public health initiatives.

• Gathering and analyzing information
about public health infrastructure.

• Interpreting data for community and pro-
fessional audiences.

• Identifying “exemplary practices” and
innovations.

• Designing training programs and work
force development strategies.

The PHF also serves as staff to the Council on
Linkages Between Academia and Public Health
Practice, which is dedicated to improving the prac-
tice and teaching of public health through the
creation of strong academic-practice linkages. Fund-
ing for the PHF comes from a variety of federal,
state, local, foundation, and private sector sources.

Reports, tools, and descriptions of projects
are available at http://www.phf.org, and PHF’s
online clearinghouse of distance learning offer-
ings is available at http://www.TrainingFinder.org.

RON BIALEK
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PUBLIC HEALTH LEADERSHIP
INSTITUTE
The CDC/UC Public Health Leadership Institute
(PHLI) Scholars Program is a national, year-long
leadership development program for senior local,
state, and federal public health officials and lead-
ers from public health academia, the health sys-
tems, and national health organizations. It was
begun in 1991 with funding from the Centers for
Disease Control and Prevention (CDC) and is
administered through a grant to the University of
California at Los Angeles, and managed by the
Public Health Institute. As of 2001, there were also
13 state or regional institutes, covering 31 states
altogether. The CDC began this Institute in re-
sponse to the nation’s need for enhanced leader-
ship in public health. The climate of change in
public health requires the individuals who direct
U.S. public health organizations not only to be
good managers but also good leaders. PHLI schol-
ars learn how to meet public health challenges and
shape the future of public health by focusing on
these key areas: personal growth for leadership
excellence, leading organizational change, com-
munity building and collaborative leadership, and
communication skills. Throughout the year, schol-
ars participate in teleconferences, readings, elec-
tronic seminars, learning teams, an intensive on-
site program, and an applied leadership initiative.
They also gain support and learn from each other.
The Institute’s emphasis on distance learning per-
mits scholars to continue working full-time. As of
1999, the Institute had graduated 444 scholars
from across the United States. After graduating,
they can join the Public Health Leadership Society
(PHLS), the PHLI alumni association. As PHLS
members, they continue their development as lead-
ers through a variety of educational and networking
activities.

CAROL WOLTRING

LIZ SCHWARTZ

(SEE ALSO: Careers in Public Health; Community
Organization; Leadership)
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PUBLIC HEALTH NURSING

Public health nursing is a specialized form of
registered nursing that combines nursing and public
health principles. According to the American Pub-
lic Health Association, the primary focus of public
health nursing is improving the health of the
community as a whole rather than just that of an
individual or family. Public health nursing is some-
times called a type of community health nurs-
ing. Some experts use the terms “public health
nursing” and “community health nursing” inter-
changeably.

HISTORY

Public health nursing traces its roots to England
where, in 1859, Florence Nightingale assisted in
organizing district public health nursing. Each
nurse was assigned a specific geographic area of
London and was responsible for the health of the
people living in that neighborhood. This type of
organization finds its echo today in many public
health departments, where public health nurses
organize their work by groups of census tracts
called districts and the nurse is known as the
district public health nurse.

In the United States, modern public health
nursing was defined by pioneering nurse Lillian
Wald in the late 1800s. She established the Henry
Street Settlement in New York City, where nurses
lived in the neighborhoods where they worked. In
the beginning, public health nursing was primarily
concerned with taking care of the sick poor in their
homes. Lillian Wald came to the realization that
sickness found in the home had its origin in larger
societal problems. She set about directing nursing
efforts toward employment, sanitation, recreation,
and education. It was Lillian Wald who coined the
term “public health nurse.” Hospital-based schools
of nursing which granted nursing diplomas pro-
vided the educational preparation for nurses at
this time.
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In the early part of the twentieth century,
Visiting Nurses Associations were formed to con-
tinue the tradition of providing care for the sick in
their homes, which eventually became known as
home health nursing. Public health nursing began
to be practiced in both voluntary agencies such as
the American Red Cross, and governmental agen-
cies, such as local county and city health depart-
ments. Serving the needs of the poor remained a
key aspect of public health nursing. In the mid
twentieth century, care shifted from the home to
the clinic, where nurses worked in well baby and
immunization clinics for the uninsured and were
active in controlling communicable diseases such
as tuberculosis.

In the latter part of the twentieth century,
nursing education began to move out of hospital-
based programs and into community colleges and
universities. Educational preparation for public
health nurses varies widely in the United States
with some jurisdictions requiring a bachelor’s de-
gree in nursing and others accepting a hospital
diploma or associate degree from a community
college. A bachelor’s degree in nursing is considered
a minimum requirement for public health nursing
practice by many nursing professionals and pro-
fessional nursing organizations. A bachelor’s de-
gree in nursing is thought to provide the back-
ground in social science and public health science
such as epidemiology and environmental health
that a public health nurse needs. Increasingly,
public health nurses are enrolling in advanced
degree programs in public health, community
health nursing, and other public health specialties.

THE ROLE OF THE PUBLIC
HEALTH NURSE

Ideally, the work of public health nurses is defined
as “primary prevention,” which means preventing
disease, injury, disability and premature death.
Public health nurses work as a team with other
public health professionals such as environmental
health specialists, health educators, epidemiologists,
public health physicians, and nutritionists. As mem-
bers of this team, they work with local communi-
ties to assess and prioritize the major health prob-
lems and work on a plan to alleviate or eliminate
these problems and the conditions that contribute
to their development.

Public health nurses are able to assist individu-
als and families to take action to improve their
health status. Often this takes the form of teaching
about healthy lifestyle choices in the home, in the
workplace, and in community settings. Public health
nurses assist people in applying improved health
behavior choices to their everyday lives. Examples
of personal behaviors that can contribute to health
problems are tobacco use, improper diet, lack of
physical exercise, unsafe sexual practices, and driv-
ing while intoxicated.

Public health nurses also recognize that the
community and environment in which people live
can affect their ability to make healthy lifestyle
choices and can affect whether or not such choices
exist at all. Thus, public health nurses may spend a
significant portion of their time on ensuring healthy
living conditions in the neighborhoods where they
work and on improving the health status of the
entire community, not just that of individuals.
Examples of community issues on which the pub-
lic health nurse may work are reducing tobacco
sales to minors, fluoridation of drinking water,
identifying and reducing workplace hazards, im-
munization of all children against communicable
diseases, and reducing the risk of drowning through
community education, pool safety, and construc-
tion regulation.

Public health nurses are found in a variety of
settings, including schools and the workplace. Public
health nurses who assist workers at the job site are
called occupational health nurses. Some nurses
work in local government health departments as
general practice nurses in neighborhoods. In some
health departments, the community intervention
role of public health nurses is not well established
and their work is confined to home visits and clinic
work. Their primary role is that of case manager
and they have a varied caseload of individuals and
families whom they assist with illness-oriented con-
cerns, such as communicable diseases and health
problems of mothers and children. Sometimes,
these case manager public health nurses specialize
in one area, such as follow up of cases of lead
poisoning or sudden infant death syndrome. Much
of the funding for public health work has been
fragmented, coming to local government jurisdic-
tions from state and federal sources for a specific
problem or intervention only. As a consequence,
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public health nursing in many settings has become
more specialized and even more concentrated on
caring for individuals and families, usually in
the home.

Many public health nursing experts feel that
this emphasis on caring for people with a disease
or condition has hindered public health nurses
from being full participants in public health and
has diverted public health nursing away from its
prevention role. Some in public health nursing
would even argue that, as a result, the practice of
public health nursing has lost its way and needs to
refocus on the true mission of public health: to
look at the health problems of a community as a
whole and work with the community in alleviating
those problems. They would argue that there is the
mistaken perception of public health nurses as
providers of personal care only. The challenge for
public health nurses in the future is to apply the
nursing process (assessment, diagnosis, planning,
implementation, and evaluation of interventions)
to improve health, not just of individuals, but also
with larger segments of the population in partner-
ship with the community.

TRENDS AND FUTURE DIRECTIONS

The practice of public health nursing has been
greatly affected by sources of funding. Much of the
past focus on clinic work and personal health care
for the indigent and uninsured has been driven by
the need to limit nursing work to what was reim-
bursable by a third party, such as Medicaid in the
United States. Many public health nurses practice
in local health departments, which are seen as the
providers of last resort for care of the sick poor
and the uninsured. County hospital care and out
patient services have taken much of the public
health funding and attention away from the pri-
mary goal of public health, that is, improving the
health of the entire community. However, this is
gradually changing, with a major shift in the 1990s
to health plans (managed care) and the movement
of Medicaid populations, in most states, into man-
aged care programs. This has made caring for sick
low-income people more financially viable for the
private sector. Consequently, local health depart-
ments and their public health nursing staff have
been encouraged to shift their activities back to-
ward the primary mission of public health, which is

to work on the causes of health problems and to
prevent them.

KATHLEEN N. SMITH

(SEE ALSO: Barrier Nursing; Nurse; Practice of Public
Health)
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PUBLIC HEALTH PRACTICE
PROGRAM OFFICE

The Public Health Practice Program Office
(PHPPO) of the Centers for Disease Control and
Prevention (CDC) was created in 1988 to strengthen
the nation’s public health system by enhancing
work force capacity, building information and
communications systems, improving laboratory
quality, and conducting systems research. The
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PHPPO is committed to strengthening the public
health system and improving community-based
public health practice throughout the United States
and around the world. The office works closely
with other CDC components to provide support
for specific disease-control programs (e.g., infec-
tious disease control, injury prevention, environ-
mental health, and chronic disease prevention).

Work Force Development Programs. The
PHPPO has pioneered the use of distance-based
training through the Public Health Training Net-
work (PHTN) as a means of improving the compe-
tency of the domestic public health work force.
The PHTN is a distance-learning network that has
reached over 400,000 people since its creation
in 1992. The National Laboratory Training Net-
work (NLTN) provides laboratory training courses
throughout the United States. The Public Health
Leadership Institute was created in 1991, and has
provided training to over five hundred public
health leaders and spawned a national network of
state and regional leadership development pro-
grams. The Sustainable Management Development
Program (SMDP) provides intensive management
training for public health professionals from around
the world and technical assistance to program
graduates. In 1999, in cosponsorship with the
Health Resources and Services Administration
(HRSA), the Robert Wood Johnson Foundation,
and the W. K. Kellogg Foundation, the Manage-
ment Academy for Public Health, managed by the
University of North Carolina at Chapel Hill, was
created to provide management development ex-
periences for managers in governmental public
health agencies in four southeastern states. Finally,
in 1999 the creation of a CDC Leadership and
Management Institute was formed to address needs
of CDC leaders and managers.

Information and Communication Systems.
In 1991 the PHPPO pioneered the use of in-
formation technology in public health practice
through its national award-winning program, the
Information Network for Public Health Officials
(INPHO). Subsequently, through support for CDC’s
bioterrorism program, the Health Alert Network
initiative was created to further enhance informa-
tion communications systems capacity, improve
work force competency, and utilize performance
standards to assess organizational capabilities.

Laboratory Quality. The PHPPO provides lead-
ership in developing regulations under the Clini-
cal Laboratory Improvement Act of 1988, working
closely with partners at the Health Care Financing
Administration (HCFA) to provide a comprehen-
sive policy framework for assuring the quality of
clinical laboratory services throughout the nation.
Innovative activities in genetics testing, HIV (hu-
man immunodeficiency virus) testing, and tuber-
culosis testing have also contributed to the success
of prevention programs in the United States and
around the world.

Systems Research and Development. In 1990,
working closely with NACCHO, PHPPO devel-
oped the APEX planning tool. Today, this is the
most widely used comprehensive planning tool for
local public health agencies in the United States.
Further, PHPPO is leading the development of
performance standards for local and state public
health systems and for conducting systems research.

EDWARD L. BAKER

(SEE ALSO: Centers for Disease Control and Preven-
tion; Information Technology; Laboratory Services;
Mobilizing for Action through Planning and Part-
nerships; Training for Public Health)

PULMONARY FUNCTION

Normal individuals have a large reserve in lung
function that allows breathing capacity to increase
at least twenty to thirty times during periods of
vigorous physical activity. It is not the ability to
breathe that normally limits maximum exercise
capability, nor does physical activity normally
change lung function, either in the short-term or
over time with training. With lung disease, how-
ever, lung function declines and can impose breath-
ing limitations on physical activity. This may result
in excessive shortness of breath with daily activities
that previously could be carried out without great
difficulty.

In some susceptible individuals, exercise may
cause the airways (“breathing tubes”) to narrow,
reducing lung function and causing abnormal short-
ness of breath with physical activity. Such persons
are thought to have “reactive” or “twitchy” airways.
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This may be a manifestation of asthma, and is
known as “exercise-induced asthma.”

ANDREW L. RIES

(SEE ALSO Asthma; Emphysema; Lung Cancer;
Physical Activity; VO2 Max)
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Q FEVER

Q fever is an infectious disease caused by the
bacterium Coxiella burnetii. The “Q” derives from
“query” fever, its name before the true cause of the
disease was discovered in 1937. Worldwide in
occurrence, the etiologic agent is prevalent in
sheep, cattle, and goats, and it is also found in
ticks, rodents, birds, dogs, and rabbits. Infections
in animals are usually inapparent, but the disease
can cause spontaneous abortions in animals.
Humans can be very susceptible and can contract
the disease through inhalation of contaminated
dust or particles from animal hides, excreta, and
birthing materials.

Because C. burnetii proliferates within human
white blood cells called monocytes, it is protected
from part of the human immune system. A com-
plex molecule called a lipopolysaccharide, found
on the surface of the organism, further protects it
from host serum defense factors. Human disease
will usually present with sudden onset of head-
ache, fever, chills, muscle soreness, and (some-
times) pneumonia. Hepatitis or endocarditis are
rarer complications. Without modern detection
methods, the disease is difficult to diagnose, and
many human infections are probably unrecog-
nized. It is suspected that host and microbial fac-
tors combine to determine the severity of human
disease.

The antibiotic tetracycline is usually very effec-
tive in treating acute Q fever. Chronic inflam-
matory forms of the disease, such as Q fever

endocarditis or hepatitis, require more than one
year of antibiotic treatment.

Outbreaks of human Q fever are commonly
reported in Asia, Australia, and parts of Europe.
The disease was made reportable in the United
States in 1999. Transmission from human to hu-
man is uncommon. Control of Q fever depends
upon its recognition in animal populations and
the culling of infected animals to prevent subse-
quent human exposure. A commercial vaccine,
Qvax, is available in Australia.

HERB A. THOMPSON

JENNIFER MCQUISTON

(SEE ALSO: Communicable Disease Control)
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QUALITY OF LIFE

Before the 1970s, quality of life received little
attention in the medical or public health litera-
ture, but since then the situation has been re-
versed. Despite its widespread use, the term “qual-
ity of life” has different meanings to different
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people. For some researchers and clinicians, qual-
ity of life means almost anything beyond informa-
tion about death and death rates. For others qual-
ity of life is an umbrella concept that refers to all
aspects of a person’s life, including physical health;
psychological well-being; social well-being; finan-
cial well-being; family relationships; friendships;
work; leisure; and the like. In contrast, some ap-
proaches to quality of life emphasize the social and
psychological aspects of life, and contrast quality
of life with quality of care.

Variation is also found in measurement strate-
gies. Some scholars believe that quality of life can
be measured by objective parameters. For exam-
ple, the quality of life in a city is sometimes meas-
ured by a summary of characteristics such as the
schools, the cultural offerings, the aesthetic prop-
erties, the climate, the health care system, the
employment possibilities, and so on. By the same
token, characteristics of a person, such as income,
health status, mental health status, disease pro-
files, educational level, and housing situation can
be summed to create an overall quality-of-life meas-
ure. Others view the objective parameters that are
often associated with quality of life to be indica-
tors, whereas the actual quality of life can only be
measured by a subjective appraisal made by the
individual living the life. If one believes that quality
of life is inherently subjective, it is then possible to
test indicators by the extent to which they predict
the quality of life reported by groups of people.

Why is quality of life of interest for public
health? First, a good or a poor quality of life is, in
some ways, the ultimate marker of the success of
preventive health practices and of health care.
Second, many health care regimens often seem to
detract from quality of life, at least in the short run.
As individuals, with the help of their physicians,
make decisions about treatment choices, they may
take quality of life into account, and may seek
information about the likely effects on the quality
of their life. Third, and related to the previous
point, recent rhetoric pits quantity of life against
quality of life, especially in terms of end-of-life
treatments; the argument is sometimes made that
some treatments are inadvisable because the qual-
ity of life likely to result for the extra time gained is
too poor. Thus, quality of life has come to be seen
as a gold standard for weighing the benefits and
costs of life-extending treatments. Finally, in some
circumstances, people are asked to change their

life circumstances, perhaps forever, for the sake of
their health status and care. Relocation to a nurs-
ing home would be an example of such a dramatic
change. In that situation, it is incumbent on those
who plan, fund, and license nursing homes to have
some way of assuring that the quality of life, in so
far as it is influenced by the facility, is of an
acceptable standard.

In health care, the term “health-related quality
of life” (HRQL) is often used. This approach
narrows consideration to those aspects of quality
of life that are deemed to be affected positively or
negatively by medical or health care intervention.
Another important distinction is between a gen-
eral HRQL measure (e.g., one that asks about
quality of life affected by health) in contrast to a
disease-specific HRQL measure. A disease-specific
approach may pose questions in relation to the
effects of a particular disease (e.g., cancer, arthri-
tis, heart disease) and its treatment with items such
as “have you experienced reduction in social activi-
ties because of your condition.” Other tools are
comprised of objective items (for example, agree-
disagree items) that are thought to be particularly
relevant to the particular disease. A generic HRQL
measure may simply be a general measure that
attempts to tap health status using the full range
of the World Health Organization’s definition
of health: “physical, psychological, and social
well-being.”

Subjective judgments of quality of life, though
logically the best single source of information, are
prone to be influenced by a number of factors.
First, expectations influence appraised quality of
life, so that an individual may become used to
circumstances that could objectively be consid-
ered substandard. (This criticism also applies to
measures of satisfaction.) Second, individuals may
feel constrained because of courtesy or intimida-
tion from actually expressing their views. The
intimidation is more likely if the person is in
vulnerable health and perceives himself or herself
as dependent on care providers, a circumstance
that is common for nursing home residents. Finally,
lifelong personality traits may influence perceived
quality of life.

Personality is generally classified according to
five traits (each of which can be seen in their
expression or their opposites): neuroticism, extro-
version, agreeableness, conscientiousness, and
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openness. Although little large-scale psychological
or sociological research has been done to link
subjective quality-of-life results to personality, an-
thropologists have observed patterns that suggest
underlying personality is very much related to how
individuals view the quality of their life.

MEASURES OF QUALITY OF LIFE

Examples of some general HRQL measures in
widespread use include the Sickness Impact Pro-
file (SIP), which was developed by Bergner and
colleagues in the 1970s, and the Medical Out-
comes Studies (MOS) Short Form, known as the
SF-36, developed by John Ware and colleagues.
The SIP, which was developed in the 1970s, con-
tains 136 items that tap twelve categories of well-
being: sleep and rest, eating, work, home manage-
ment, recreation and pastimes, ambulation, mo-
bility, body care and movement, social interaction,
alertness behavior, emotional behavior, and com-
munication. As its name suggests the SF-36 con-
tains thirty-six questions and generates scores in
eight categories: physical functioning, role limita-
tions due to physical problems, social functioning,
bodily pain, general mental health, role limitations
due to emotional problems, vitality, and general
health perceptions; an SF-12 is also available that
provides summary scores for physical and mental
functioning.

The best known approach specifically for eld-
erly people is the Multi-level Assessment Instru-
ment (MIA), developed by Lawton and colleagues;
this is a 152-item battery that generates scores in
seven areas: physical health, cognition, activities of
daily living, time use, social relations and interac-
tions, personal adjustment, and perceived envi-
ronment. More recently, Kane and colleagues have
been conducting research to develop a self-report
measure of the psychosocial aspects of quality of
life for nursing home residents: Their eleven do-
mains include comfort, functional competence,
autonomy, dignity, individuality, privacy, relation-
ships, meaningful activity, sense of security and
safety, enjoyment, and spiritual well-being.

The Quality of Well-being (QWB) Scale, devel-
oped by Kaplan and colleagues, differs from the
approaches so far described because it defines
quality on twenty-four functional states on a scale

ranging from 0 for death to 1 for perfect health.
The scoring weights were developed based on
preferences that individuals assign to the vari-
ous states.

USING QUALITY OF LIFE FOR
RESOURCE ALLOCATION

Some policy analysts recommend using informa-
tion about quality of life under certain conditions
to make decisions about the relative value of health
expenditures. The term “quality-adjusted life year”
(QALY) is used for approaches that try to combine
the effect an intervention will have both on pro-
longing life and the quality of that life. For exam-
ple, it would be assumed that extending life for a
year for someone in a coma is not as worthwhile as
adding a year of vigorous function. The QWB
scale described above lends itself to a QALY
approach.

Technical and ethical questions arise in apply-
ing QALY. Among the former are issues of whether
those who rate the conditions have sufficient un-
derstanding to apply the judgments. It is widely
known that people who do not have a particular
condition devalue life with that condition more
than those who actually experience the disease or
health state. It is also likely that there are cultural
and social class differences in how various states
are valued. In a well-publicized project, the Medi-
caid program in the state of Oregon ambitiously
applied a QALY approach to Medicaid expendi-
tures for a wide range of conditions. A series of
town meetings and phone surveys elicited public
opinion about the value attached to the conditions
and was combined with physicians’ estimations of
the magnitude and duration of effects of medical
interventions. These were combined with cost in-
formation to generate a rank-ordered list of priori-
ties. This procedure yielded results that gave a
higher priority to treatment of some common
conditions than to much more severe but treatable
conditions affecting fewer people.

The most serious criticism of QALY measures
is that, as they have been developed and applied,
they seem to discount the value of the lives of
people with disabilities and very elderly people. If
the upper boundary of quality of life is having no
functional limits, then certainly quality of life for
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older people is deflated. An approach called “ac-
tive life expectancy” developed by gerontologists
has this problem: Once the individual is depend-
ent, he or she has no more years of active life
expectancy left under the measure.

PROXY EVALUATIONS OF
QUALITY OF LIFE

Even if subjective appraisal is treated as a gold
standard, some people will simply be unable to
communicate about the quality of their lives, and
alternative sources of information must be sought.
This will be particularly true of people with severe
cognitive impairments such as Alzheimer’s dis-
ease, or people who suffer the communication and
motor problems associated with stroke (which
could prevent both written or oral administration
of a questionnaire). It is, of course, also true of
very young children, including newborn children
with disabilities that are believed to severely com-
promise the quality of their current and expected
future lives. The hospice movement has stimu-
lated interest in appraising quality of life at the
time of death, yet many people cannot be effec-
tively queried on the subject in the last few
days of life.

Under these circumstances, the choices of
information sources seem to be limited to three:
family members, health professionals or paid
caregivers of various types, and/or direct observa-
tions of the person, from which inferences about
his or her quality of life are drawn. All of these
approaches have been applied with and for people
with Alzheimer’s disease. Some of the work in this
regard was stimulated by the growth of special care
units (SCUs) for Alzheimer’s disease in nursing
homes, and the resulting need to determine
whether residents experienced a different quality
of life on those specialized units than in the gen-
eral population. The direct observations include
repeated systematic observation of the individ-
ual’s facial expression and body language for signs
of positive or negative emotion. Similar multifaceted
approaches have been developed for adults with
intellectual impairments due to developmental
disability. However, caution is recommended in
resorting to proxy informants too quickly or widely.
Many seniors with Alzheimer’s disease and younger
people with mental retardation are, nevertheless,
capable of evaluating many aspects of their lives.

Moreover, when it has been possible to get infor-
mation from both the person most concerned and
other informants, a growing body of studies show
that family members and professionals may rate
quality of life differently from the ratings of those
living the life.

The growing attention to quality of life and
the desire to minimize the negative effects of
disease and health care on this quality reflects the
highest of public health aspirations. The science of
measuring quality-of-life outcomes is still under
development and a matter of some controversy.
Also at issue is the extent to which public health
measures and health care provision can and should
attempt to influence quality of life broadly, and
whose values should inform the definitions of
quality.

ROSALIE A. KANE

(SEE ALSO: Assessment of Health Status; Functional
Capacity; Gerontology; Health Outcomes)
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QUARANTINE

Quarantine is defined as a restriction of the activi-
ties of healthy persons or animals who have been
exposed to a communicable disease. The aim is to
prevent transmission of the disease from poten-
tially infected persons to healthy persons during
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the incubation period. Quarantine can take two
forms: absolute or complete quarantine, which
consists of a limitation of freedom for a period
equal to the longest usual incubation period of the
disease; and modified quarantine, which involves
selective or partial limitation of movement, based
on known differences in susceptibility. Examples
of a modified quarantine are the exclusion of
children from school and the confining of military
personnel to their base. Modified quarantine in-
cludes personal surveillance, medical supervision,
and segregation of the individual or group; or the
establishment of a cordon sanitaire (a boundary
zone between uninfected and infected or exposed
persons).

The word “quarantine” derives from the Ital-
ian quaranta dei (forty days), a reminder that the
custom of segregating putatively infected persons,
and the ships on which they were traveling, origi-
nated in the maritime empire of Venice in the
fourteenth century. The length of time probably
relates to the biblical story of the forty days Jesus
spent in the wilderness, not to any real knowledge
of the mode of transmission of infection. The rise
of the practice, however, suggests that there was
some understanding of the concept of contagion
even if there was no empirical knowledge of infec-
tive periods and incubation times of the plagues
that afflicted medieval Europe. Few infectious dis-
eases have an incubation time or infective period
greater than forty days. An exception is rabies,
which may not declare itself for many months.
That is why animals that may have been exposed to
rabies are quarantined for many months when
they arrive in countries where rabies does not exist.

Animal and plant quarantine procedures are
often more important than human quarantine
now that many of the most dangerous contagious
diseases can be kept under observation without
such draconian restrictions as formerly required.
The economic importance of agriculture and ani-
mal husbandry in many countries makes it abso-
lutely essential to exclude diseases that might wipe
out valuable cattle herds or destroy a season’s
harvest. A very important human disease with an
incubation time that can, and probably usually
does, exceed forty days is HIV (human immunode-
ficiency virus) infection, but for reasons that have
more to do with human rights than epidemiologi-
cal insights there is no quarantine for persons
exposed to HIV infection.

Quarantine as a way to control the spread of
contagious diseases is an extreme form of isola-
tion, which has several less severe variations. Bed-
side isolation, in which patients suffering from an
infectious disease are barrier nursed to break the
chain of transmission, is the mildest variation.
More dangerous varieties of contagious disease,
such as pulmonary tuberculosis with excretion of
tubercle bacilli, diphtheria, and cholera, are pref-
erably isolated in a special hospital or closed ward.
Until recently, patients with such diseases as ty-
phoid, paralytic poliomyelitis, and meningococcal
meningitis were strictly isolated and every effort
was made to preserve a cordon sanitaire around
them. Their contacts were quarantined under public
health laws in some jurisdictions, even though
epidemiologically this made little or no sense as a
means of preventing transmission of infection.
Powerful antibiotics and better understanding have
made quarantine unnecessary for these and many
other diseases. Infected patients are now often
treated in a general hospital rather than in one
dedicated to infectious diseases. The practice of
universal precautions is a modified form of quar-
antine in which patients with a contagious disease
(such as HIV/AIDS [acquired immunodeficiency
syndrome]) are barrier nursed and otherwise cared
for so as to minimize the risk of HIV transmission.

Quarantine goes further than isolation be-
cause it includes the compulsory segregation of
contacts of infectious cases. It therefore involves
infringing upon the liberty of outwardly healthy
people, and this has both legal and ethical implica-
tions. Any restriction of a person’s freedom to
move must be justified, and such a restriction
sanctioned by public health laws and regulations
in many nations. In the early twentieth century
most industrial nations had lengthy lists of conta-
gious diseases to which quarantine laws applied.
By the 1960s most of these diseases could be
controlled without such severe restrictions, and in
1969 the World Health Organization issued inter-
national health regulations for just four desig-
nated quarantinable diseases: cholera, plague, yel-
low fever, and smallpox. Smallpox was proclaimed
eradicated by WHO in 1979, and the other dis-
eases on the list (except cholera in some parts of
the world and, occasionally, yellow fever in others)
are now rarely encountered or respond well to
medical treatment. The quarantine stations that
were formerly a feature of large seaports around
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the world have been abandoned, dismantled, or
turned into holiday resorts. Quarantine law and
regulations still apply in many countries, however,
to protect animals and plants of economic impor-
tance from exotic diseases.

Public health officials who invoke quarantine
laws or regulations must justify this action
ethically—on the grounds that it is in the interests
of the greater good of the community. In the past,
this police power of public health officials was
accepted by most people as a necessary measure to
control the spread of contagious disease. Commu-
nity values changed in the late twentieth century,
however, and there is now emotional and political
resistance to restricting freedom in the interests of
safeguarding the public’s health. It is regarded as
ethically unacceptable to quarantine promiscuous
persons who are HIV-positive, even though it might
be in the best interests of the general public to do

so. In some places, public health officials have
invoked the police power of their quarantine regu-
lations and, sometimes with the assistance of local
police forces, they have incarcerated incorrigibly
promiscuous persons infected with HIV/AIDS.
AIDS activists and civil rights advocates oppose
this, and a debate that played out in relation to
detention of polio contacts in the early twentieth
century is being reprised.

JOHN M. LAST

(SEE ALSO: Barrier Nursing; Communicable Disease
Control; Ethics of Public Health; Isolation; Notifi-
able Diseases)

QUININE
See Malaria
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RABIES

Rabies is a viral disease of wild and domestic
animals. It is particularly prevalent in feral dogs,
while humans are occasional victims. The virus is
transmitted in saliva and enters the body through
puncture wounds caused by bites, or via abrasions,
open cuts, or sores. The virus attacks the central
nervous system by migrating up peripheral nerves
from the site of entry. It can take several months to
reach the central nervous system, so there can be a
very long incubation period. In humans and most
animals it is almost invariably fatal, but bats may be
symptomless carriers. Rabies occurs almost world-
wide, but it has been eliminated from Britain,
Iceland, and Scandinavia through rigorously en-
forced animal quarantine, which has also pre-
vented it from ever gaining entry to Australia.
Because of the long incubation period, exposed
animals must be quarantined for many months. In
much of the world, including the United States
and Canada, rabies is endemic in foxes, raccoons,
skunks, bats, and other wild animals, and these
occasionally infect domestic animals and humans.

The French bacteriologist Louis Pasteur de-
veloped a postexposure vaccine against rabies in
1885, using desiccated nerve tissue containing the
virus. For many years, Pasteur’s prolonged and
painful course of injections was used to treat all
persons who had been bitten by suspected rabid
animals. Prophylactic immunizations for animal
and human use have been much improved by the
human diploid cell vaccine (HDCV), developed in
the 1970s. Rabies immune globulin is used for

postexposure prophylaxis. When humans are bit-
ten by a suspected rabid animal, the animal should
be killed and its brain examined for evidence of
infection. Vaccination of wild animals utilizes an
oral vaccine delivered in baits.

JOHN M. LAST

(SEE ALSO: Communicable Disease Control;
Immunizations; Pasteur, Louis; Veterinary Public
Health)
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RACE AND ETHNICITY
Within public health, there is disagreement about
the meaning and use of the term “race.” Often,
public health scientists and the general public
alike mistakenly base their notions of race on the
idea that the human species can be separated into
distinct human races identifiable through differ-
ences in physical traits (e.g., skin color, hair tex-
ture, facial features). Furthermore these ideas fre-
quently carry with them the notion that these
physical or other distinguishing traits have a basis
in a homogeneous set of genes that differentiate
races from one another. These ideas originated in
the fifteenth century when the ability to support
such ideas using sound scientific methods was not
possible. Now, scientists from many disciplines
(e.g., genetics, anthropology, sociology, biology)
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agree that there are no distinct human races as was
previously claimed.

A more recently developed concept about
race is ethnicity. This concept, which emerged in
the late eighteenth century, is usually conceptual-
ized as membership in a group defined by a shared
geographical origin or cultural history, including
common language, religion, art, and other cul-
tural factors. Ethnicity is distinguished from race
in public health studies. In North America, the
most common ethnic group designation is His-
panic, or Latino/Latina.

Historically, there are examples of extreme
human rights violations justified through the no-
tion of biologically homogeneous race and ethnic
groups. Eugenics has been used to target members
of racial and ethnic groups with oppressive and
genocidal societal policies and actions. Just before
World War II, eugenics formed the basis of Nazi
genocidal policies toward Jews, and in the early
twentieth century it resulted in landholding and
job exclusionary policies toward European immi-
grants to the United States. Race as a social con-
struction and social fact continues to figure promi-
nently in political and ideological relations and
systems of contemporary societies worldwide.

Starting in the 1970s, scientific evidence be-
gan to accumulate to support the idea that races, as
distinct biologically or genetically homogeneous
groups of humans, do not exist. Geneticists have
shown that only a very small proportion (6% or
less) of human genetic variability occurs between
so-called races. Furthermore scientists within other
disciplines, such as biology and anthropology, have
discarded such definitions of race based upon
notions of biologic or genetic homogeneity. Rather,
scientists recognize that the concept of race has
been socially constructed—initially in the sixteenth
century to justify economic exploitation and politi-
cal domination of certain populations distinguish-
able by physical features such as skin color—and
that race is a set of economic, political, and cul-
tural relations that result in health and social
inequalities.

Public health scientists continue to use various
categories of race in research. The U.S. Office of
Management and Budget (OMB), setting stan-
dards for the nation, recently recommended using
the categories American Indian or Alaska Na-
tive, Asian, Black or African American, Native

Hawaiian or Other Pacific Islander, and White.
The OMB recognizes that these categories repre-
sent a “sociopolitical construct” and “are not
anthropologically or scientifically based.”

In public health research, racial categories are
often used to demonstrate inequalities in health
status and other health-related factors such as
access to and quality of health care. Unfortunately,
some public health studies still interpret such ine-
qualities as having a biologic or genetic basis.
Thus, subtle and blatant forms of “scientific ra-
cism” and biological determinism are seen within
the field of public health today. Public health
scientists should be encouraged to use theories of
race informed by current scientific evidence that
so-called races are social constructs and social
facts. Fortunately, public health studies have be-
gun to identify and measure the social mecha-
nisms (e.g., institutional and individual racism)
that contribute to racial gaps rather than using
race as a proxy for these exposures.

PATRICIA O’CAMPO

(SEE ALSO: Economics of Health; Ethnicity and
Health; Ethnocentrism; Eugenics; Social
Determinants)
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RADIATION, IONIZING

Electromagnetic waves of extremely short wave-
length (X-rays and gamma rays) and accelerated
atomic particles (such as electrons, protons, neu-
trons, and alpha particles) deposit enough local-
ized energy in an absorbing medium to dislodge
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electrons from atoms with which they interact and
to disrupt chemical bonds. The loss of electrons
creates particles known as “ions,” and these types
of radiation are termed “ionizing radiation.” Natu-
ral sources of such radiation, which are ubiquitous
and to which all people are exposed, include cos-
mic rays, radioactive elements in the earth’s crust,
internally deposited radionuclides, and inhaled
radon. Artificial sources include the use of X-rays
in medical and dental diagnosis; radioactive mate-
rials in building materials, phosphate fertilizers,
and crushed rock; radiation-emitting components
of TV sets, smoke detectors, and other consumer
products; radioactive fallout from atomic weap-
ons; and nuclear power. Additional sources are
encountered by workers in certain workplace
environments.

As ionizing radiation penetrates a living cell, it
collides randomly with atoms and molecules in its
path, giving rise to ions, free radicals, and other
molecular alterations that may injure the cell. Any
molecule in the cell can be altered by radiation,
but DNA is the most critical biological target be-
cause of the limited redundancy of the genetic
information it contains. A dose of radiation that is
large enough to kill the average dividing cell causes
hundreds of lesions in the cell’s DNA molecules.
Most such lesions are reparable, but those pro-
duced by a densely ionizing radiation (such as a
proton or an alpha particle) are generally more
complex and less reparable than those produced
by a sparsely ionizing radiation (such as an X-ray or
a gamma ray). Any damage to DNA that remains
unrepaired or is improperly repaired may result in
a mutation or chromosome aberration, and both
of these types of effects appear to rise in frequency
in proportion to any increase in the dose in the
low-dose domain.

Damage to the genetic apparatus may be le-
thal to cells, especially dividing cells—the deple-
tion of which in a given organ may cause severe
damage. In radiation accident victims, for exam-
ple, the depletion of blood-forming cells in the
bone marrow is typically a cause of early death.
Although the production of an overt clinical reac-
tion generally requires a dose that is large enough
to kill many cells, smaller doses can suffice to cause
malformations and other disturbances of develop-
ment in an embryo. Although adverse health ef-
fects have not been demonstrated at the low expo-
sure levels characteristically associated with natural

background irradiation, it is noteworthy that at
higher dose levels many of the cellular alterations
that are precursors to cancer, as well as the risks of
some forms of cancer themselves, appear to in-
crease in frequency as linear-nonthreshold func-
tions of the dose.

The risks to human health and to the en-
vironment from exposure to ionizing radiation
have been reviewed repeatedly by the National
Research Council, the National Council on Radia-
tion Protection and Measurements, the Interna-
tional Commission on Radiological Protection,
the United Nations Scientific Committee on the
Effects of Atomic Radiation, and various other
national and international organizations. Such or-
ganizations have generally concurred in the con-
clusion that the existence of a threshold for risks in
the low-dose domain cannot be excluded, but
that the weight of existing evidence supports the
hypothesis that the genetic and carcinogenic ef-
fects of radiation increase in frequency as linear-
nonthreshold functions of the dose. Assessments
of the risks of low-level radiation for public health
purposes are, therefore, generally based on the
use of linear-nonthreshold dose-response models,
their inherent uncertainties notwithstanding. In
other words, there is an assumption that there is
no threshold for the cancer-causing effects of ion-
izing radiation and that any increase in radiation
exposure causes a corresponding increase in can-
cer risk.

ARTHUR C. UPTON

(SEE ALSO: Carcinogenesis; Nonionizing Radiation;
Nuclear Power; Radon; Ultraviolet Radiation)
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RADIO

Radio is looked at as an important tool in educat-
ing the general public about health issues. In
particular, it is believed that properly developed
community radio can encourage community-driven
problem solving. At the government level, radio
has been used to advise the public on issues such as
new health standards and seasonal food warnings.

Examples of radio’s role in education and
public health awareness are numerous. Sound
Partners—a program run by the Benton
Foundation—provides grants to public radio sta-
tions interested in developing community-oriented
educational content for the good of public health.
Many talk-radio stations and public broadcasters
feature special call-in medical programming and
general health information. Public addresses via
radio, such as President Clinton’s radio talk on
May 6, 2000, on food safety, and the radio dissemi-
nation of automotive product recalls by the United
States National Highway Traffic Safety Adminis-
tration, also exhibit the effectiveness of radio as a
means of informing the public.

While the above services are good for the
general public, physicians need to be educated in a
different manner. Internet radio involves broad-
casting audio content on the Internet so it can be
heard anywhere in the world through a computer
or WebTV unit. Examples of Internet radio deliv-
ery systems include RealNetwork’s RealPlayer and
Microsoft’s Windows Media Player.

Internet radio is important for the public health
and medical community because it creates an op-
portunity for high-quality interactive distance learn-
ing and education without geographic limitations.
For example, in a normal educational setting doc-
tors would need to go to a special class or confer-
ence to educate themselves. Internet radio can
provide doctors with an alternative to the tradi-
tional continuing education setting.

NEIL SCHNEIDER

(SEE ALSO: Mass Media; Mass Media and Tobacco
Control; Media Advocacy)

RADON
Radon-222 and radon-220 (thoron) are invisible,
inert, and odorless radioactive gases formed in
the decay of uranium-238 and thorium-232, re-
spectively. Uranium-238 and thorium-232 are
radionuclides that are widely distributed in the
earth’s crust. The half-life of radon-222 is long
enough (3.82 days) to enable appreciable quanti-
ties of this element to accumulate in the environ-
ment, whereas the half-life of radon-220 is so short
(55 seconds) that it does not attain environmental
concentrations that produce demonstrable bio-
logical effects. Radon-222, seeping out of the soil,
is ubiquitous in outdoor air, where its concentra-
tion averages about 15 becquerels per cubic meter
(5 Bqm-3 or 0.4 pCi/L). (The becquerel [Bq] and the
curie [Ci] are units of radioactivity; 1 Bq = 1 disinte-
gration per second, and 1 Ci = 3.7 × 1010disintegra-
tions per second. Radon is measured in picocuries
per liter of air [pCi/L] or becquerels per cubic
meter [Bqm-3].) In indoor air, the concentration of
radon tends to be much higher than in outdoor
air, especially in poorly ventilated basements and
underground mines, where it may exceed 1,000
Bqm-3 (20 pCi/L). Indoor levels may be increased
substantially by the use of groundwater or well
water containing elevated concentrations of radon.

The alpha particles emitted by radon outside
the body do not penetrate the skin, and radon
itself, like other inert gases, is breathed in and out
of the lungs without interacting significantly with
the surrounding tissues. Hence the biological ef-
fects of radon result from inhalation of its solid,
short-lived, alpha-emitting decay products (princi-
pally polonium-218 and polonium-214), which de-
posit on the lining of the bronchial airway. The
dose to internal organs from radon that is ingested
in drinking water, even at high concentrations, is
extremely low.

In humans and laboratory animals, the risk of
lung cancer increases with increasing exposure to
inhaled radon and its short-lived decay products.
In underground miners the risk appears to in-
crease in proportion to the total cumulative dose
to cells lining the airway, and to be about two times
higher in smokers than in nonsmokers. The risk
from exposure to residential indoor radon at a
given concentration, although yet to be defined
precisely, is generally estimated to be comparable
to the corresponding risk in miners. As a result,
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radon is thought to be the single most important
cause of lung cancer in nonsmokers and to cause
10 to 15 percent of all lung cancers, or 15,000 to
20,000 lung cancer deaths each year in the United
States. Hence, the U.S. Environmental Protection
Agency has recommended that indoor radon con-
centrations not be allowed to exceed 4 pCi/L, a
concentration that might be expected to double
the risk of lung cancer if inhaled throughout an
average lifespan.

Methods for reducing the concentration of
radon and its decay products in indoor air include
ventilation; air filtration; sealing of cracks in base-
ment floors and walls; installation of a subslab
exhaust system beneath the basement floor; and
remediation of heavily contaminated groundwater
or well water that is used for drinking, bathing, or
showering. Radon can be measured in the home
with a number of relatively inexpensive devices,
which are available from some state and local
governments as well as private firms. Pertinent
information can generally be obtained from the
local state radiation or the Environmental Protec-
tion Agency office.

ARTHUR C. UPTON
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RAMAZZINI, BERNARDINO
An Italian physician and philosopher, Bernardino
Ramazzini (1633–1714) graduated with a degree
in medicine from Parma in 1659, and became
professor of medicine at Modena in 1682 and at
Padua in 1700. He wrote many books on aspects of
medicine, the most famous of which, written in
1700, is De Morbis Artificum Diatriba (Diseases of
workers). This was the first systematic treatise on

occupational diseases, and for this achievement
Ramazzini is remembered as the father of occupa-
tional medicine and hygiene. Ramazzini’s book is a
descriptive account of working conditions in more
than fifty occupations and of the diseases of work-
ers in these occupations. Included were miners,
potters, glassblowers, painters, privy cleaners,
corpse handlers, midwives, makers of wine and
beer, stonecutters, standing and sedentary work-
ers, voice trainers, singers, farmers, fisherman,
and many others. Ramazzini’s observations were
accurate and precise, although he provided no
numerical information and made statements im-
plying rather than expressing levels of risk, so
readers could not determine, for example, whether
pottery was a safer occupation than knife grinding.
His accounts remain a good model for occupa-
tional health, and they also provide a valuable
vignette of the social history of the working classes
at the time of the Renaissance.

JOHN M. LAST

(SEE ALSO: Occupational Disease)

RATES
A rate is a measure of the frequency of an event or
phenomenon. In public health, vital statistics, epi-
demiology, and other aspects of the health sci-
ences and health care, events of interest include
birth, deaths (so-called vital events), outbreaks of
disease, spells of sickness, hospitalizations, immu-
nizations against infectious diseases, and many
other events and phenomena. A rate is more than
a number: Its aim is to compare frequencies of
phenomena at different times and places, among
different classes of persons. Rates are calculated
by a simple arithmetical procedure:

rate =

number of events in a defined population 
in a specified period x 10n

number of persons in the population

The components of a rate are the numerator
(the number of events), the denominator (the
population at risk of experiencing the event), the
specified period in which the events occurred, and
a multiplier (a power of 10) that converts the rate
from an awkward fraction to a whole number. All
rates are ratios; some rates are proportions (the
numerator is a portion of the denominator). For
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example, the “case fatality rate” is the number of
fatal cases as a proportion of all cases of a condi-
tion, such as hospitalized patients with acute heart
attacks. Sometimes the meaning is further restricted
to mean change over time or, alternatively, the
cases of a disease originating at an instant in time,
known as the “instantaneous incidence rate.” The
customary usage refers to the ratio of cases to the
population at risk of experiencing the event over a
period of time, usually a year. Since the size of the
population may fluctuate over this period, the
denominator for this rate is arbitrarily selected to
be the population midway through the year.

JOHN M. LAST

(SEE ALSO: Incidence and Prevalence; Population at
Risk; Rates: Adjusted; Rates: Age-Adjusted; Rates:
Age-Specific)

RATES: ADJUSTED

Adjustment, or standardization, is a set of summa-
rizing procedures that are intended to remove as
far as possible the effects of differences in the
composition of two or more populations in which
one seeks to compare and contrast health experi-
ence, for example, by examining incidence or
death rates or other health indicators in these
populations. When one compares health indica-
tors among populations, several kinds of differ-
ences in their composition can distort or con-
found the comparison. Common variables that
influence health experience include age, sex, occu-
pation, socioeconomic status, marital status, life-
style factors such as cigarette smoking and seden-
tary occupation, urban or rural location and type
of residence, and ethnic background and culture.
It is possible to apply adjustment procedures for
each of these and other variables in such a way as
to reduce or even eliminate their influence on
the apparent difference in rates among several
populations.

The simplest confounding factor is a differ-
ence in age composition: One population may
contain much higher proportions of older persons
than another. If one compares the “crude” or
adjusted death rates of these two populations, the

population containing a high proportion of older
people will have a higher death rate than the
population containing a higher proportion of chil-
dren and young adults, because older people are
more likely to die than younger people.

JOHN M. LAST

(SEE ALSO: Incidence and Prevalence: Rates; Rates:
Age-Adjusted; Rates: Age-Specific)

RATES: AGE-ADJUSTED
Two common methods of age-adjustment or stan-
dardization are the direct and indirect methods.
The direct method uses weighted averages (for
instance, of age-specific rates) according to a pre-
determined formula based on the age distribu-
tions of the populations being compared. The
rates actually observed in the populations are ap-
plied to an arbitrarily chosen “standard” popula-
tion, for example, the population recorded at a
census in Sweden in 1940, or a “theoretical” distri-
bution constructed by imagining what the U.S.
population might have been in 1960 if certain
assumptions had been correct. If numbers in some
age classes are too small for stable rates to be
developed, or if the numbers are unknown, the
indirect method is used. In this method, the age-
adjusted rates of the standard population are pro-
jected onto the population being studied, and
these rates are compared to what is actually ob-
served in the population under study. The differ-
ence between what is observed and what would be
expected if the study population had the same
rates as standard population is expressed as a
ratio, known as the standardized mortality ratio,
or standardized incidence ratio.

JOHN M. LAST

(SEE ALSO: Incidence and Prevalence; Rates; Rates:
Adjusted; Rates: Age-Specific)

RATES: AGE-SPECIFIC
An age-specific rate is the rate measured in a
particular age group. The numerator and the de-
nominator for this rate refer to the same age
group, that is, both have the same age distribution.
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Thus, for instance, the age-specific death rate of
persons aged 45 to 64 is:

number of deaths among persons aged 45–64 x 10n

number of persons aged 45–64

Age-specific rates are normally used to display
aspects of health experience, such as causes of
death, for the population of a nation or of jurisdic-
tional divisions such as states, cities, and counties
within a nation; they are also used to compare the
health and mortality experience among many na-
tions. Usually, these rates are separately tabulated
for males and females, to display “age-sex-specific
rates,” and if the number of cases or events is large
enough to generate stable rates, they are further
subdivided to display “age-sex-cause-specific rates.”
For example, trends over time in the death rates
from lung cancer among both males and females
aged 45 to 64 demonstrate a sharp rise in the rates
since the 1950s—first among men, then among
women—reflecting the trends in smoking behav-
ior of the two sexes in the second half of the
twentieth century.

JOHN M. LAST

(SEE ALSO: Incidence and Prevalence; Rates; Rates:
Adjusted; Rates: Age-Adjusted)

RECKLESS DRIVING

According to the American Automobile Associa-
tion Foundation for Traffic Safety, an average of
1,500 people are killed or injured each year as a
result of aggressive driving. The National Highway
Traffic and Safety Administration (NHTSA) de-
fines “aggressive driving” as, “the operation of a
motor vehicle in a manner that endangers or is
likely to endanger persons or property.” This be-
havior usually involves illegal and dangerous driv-
ing, committed with the intent to gain an advan-
tage over the other drivers. Examples of aggressive
driving include: exceeding the posted speed limit,
following another vehicle too closely, passing on
the shoulder of the road, failure to yield, unsafe or
erratic lane changes, improper signaling, and fail-
ure to obey traffic control devices (stop signs, yield
signs, traffic signals, railroad grade cross signals).
Running a red light is one of the most dangerous
forms of aggressive driving.

The term “road rage” differs from aggressive
driving and implies a criminal offense involving
“an assault with a motor vehicle or other danger-
ous weapon by the operator or passenger(s) of one
motor vehicle on the operator or passenger(s)
of another motor vehicle, or an assault precipi-
tated by an incident that occurred on a roadway”
(NHTSA). Road rage can be accompanied by be-
haviors such as excessive honking, yelling or mak-
ing obscene gestures, flashing high beams exces-
sively, recklessly passing or weaving in and out of
traffic, speeding up when others are trying to pass,
or deliberately tailgating or chasing another vehicle.

Many states have introduced or passed legisla-
tion to create specific penalties for aggressive driv-
ing offenses and for incidences of road rage. These
laws create specific penalties for driving that inten-
tionally creates a risk of harm or endangers the
safety of others, involves wanton or reckless disre-
gard for another, involves dangerous conduct con-
tributing to the likelihood of a collision or evasive
action by another, or is deliberately discourteous
and shows extreme impatience.

The NHTSA has developed a guide that pro-
vides assistance in developing strategies for imple-
menting aggressive-driving prevention programs.
This guide can be found on the NHTSA web site at
http://www.nhtsa.dot.gov/people.

DAVID A. SLEET

BRUCE H. JONES

(SEE ALSO: Behavior, Health-Related; Behavioral
Strategies for Reducing Traffic Crashes; Public
Health and the Law)

RECORD LINKAGE

Record linkage is the process of bringing together
two or more records relating to the same entity
(e.g., person, family, event, community, business,
hospital, or geographical area). In 1946, H. L.
Dunn of the United States National Bureau of
Statistics introduced the term in this way: “Each
person in the world creates a Book of Life. This
Book starts with birth and ends with death. Record
linkage is the name of the process of assembling
the pages of this Book into a volume” (Dunn, 1946).
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Computerized record linkage was first un-
dertaken by the Canadian geneticist Howard
Newcombe and his associates in 1959. Newcombe
recognized the full implications of extending the
principle to the arrangement of personal files and
into family histories. Computerized record link-
age has the advantages of quality control, speed,
consistency, reproducibility of results, and the
ability to handle large volumes of data. For its
actual implementation, Newcombe prepared a
handbook in 1988.

Sir Donald Acheson established the Oxford
Record Linkage Study in Oxford, England, in
1962. This medical record linkage system connects
birth, morbidity, and mortality data for an entire
community. This type of system links morbidity
and mortality data and provides information for
studies of health care utilization and for descrip-
tive epidemiology of disease as analyzed by charac-
teristics of time, place, and event.

There are several different approaches to link-
age. At the crudest level, linkage may be based on
agreement on one or more variables—this is re-
ferred to as deterministic linkage. Decision tables,
a hierarchy of rules, and a variety of different sets
of matching criteria may also be used to bring
record pairs together. Although a “unique numeri-
cal identifier,” such as a health card number, can
be used, this number may have been issued more
than once, changed over time, or recorded incor-
rectly. Checking and verifying associated names is
prudent when using numerous identifiers.

A mathematical theory of probabilistic linkage
was developed by I. P. Fellegi and A. B. Sunter in
1969. In the subsequent generalized record-linking
software developed, there are three main phases
in linkage: searching, decision-making, and group-
ing. Conceptually, each record on one file is com-
pared to each record on another file to form
record pairs of all possible comparisons. In prac-
tice, in the searching phase, the files are blocked
using identifiers (e.g., the phonetic code of the
surname and gender code) to limit the number of
potential pairs of records compared. In the deci-
sion-making phase, evidence contained in differ-
ent records is compared to determine the proba-
bility, or “weight,” that the records relate to the
same entity. Record agreement with a rare name
such as “Quigley,” for example, has more weight

than agreement of a common name such as “Smith.”
For convenience, record pairs are commonly clas-
sified in three areas: (1) definite “linked” pairs; (2)
definite “nonlinked” pairs; and (3) “possible” links,
where the inference cannot be made without fur-
ther evidence (see Figure 1). In the final grouping
phase, a group of appropriate records relating to
the same individual or entity is formed. Records
may have just one link to another record, or they
may have several links. Two major types of errors
may be made in classifying a record pair: The pairs
may be either falsely linked; or they may be incor-
rectly unlinked (nonlinked pairs that indeed refer
to the same entity).

The potential for linkage varies greatly be-
tween countries according to how information is
collected and identified. The National Death Index
in the United States and the Canadian Mortality
Data Base have facilitated linkages at a national
level. National birth and cancer data are also avail-
able in Canada.

Agencies need to develop explicit policies and
mechanisms for the review and approval process
for record linkage projects so that no individual
will be harmed in the linkage process, either by
false linkages or by the release of confidential
information. Distinctions should be made for link-
ages done for statistical research purposes, where
only aggregate statistics are released. Where possi-
ble, informed individual consent should be ob-
tained, and the nature of the “public good” to be
served should be assessed and reviewed.

Record linkage is an important tool in creat-
ing data required for examining the health of the
public and of the health care system itself. It can be
used to improve data holdings, data collection,
quality assessment, and the dissemination of infor-
mation. Data sources can be examined to elimi-
nate duplicate records, to identify underreporting
and missing cases (e.g., census population counts),
to create person-oriented health statistics, and to
generate disease registries and health surveillance
systems. Some cancer registries link various data
sources (e.g., hospital admissions, pathology and
clinical reports, and death registrations) to gener-
ate their registries.

Record linkage is also used to create health
indicators. For example, fetal and infant mortality
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Figure 1

Distribution of the Number of Record Pairs by Linkage Weight

SOURCE: Statistics Canada (2000) revised
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is a general indicator of a country’s socioeconomic
development, public health, and maternal and
child services. If infant death records are matched
to birth records, it is possible to use birth variables,
such as birth weight and gestational age, along
with mortality data, such as cause of death, in
analyzing the data.

Linkages can help in follow-up studies of co-
horts or other groups to determine factors such as
vital status, residential status, or health outcomes.
Tracing is often needed for follow-up of industrial
cohorts, clinical trials, and longitudinal surveys to
obtain the cause of death and/or cancer.

In addition, record linkage can aid in develop-
ing recommendations about regulatory standards
at the national and international levels. A good
example can be seen in the work of the United
Nations Scientific Committee on the Effects of
Atomic Radiation, which provides evaluations of
the sources of ionizing radiation and the effects of

exposures. This committee assesses the conse-
quences to human health of a wide variety of doses
of ionizing radiation and estimates the dose peo-
ple receive all over the world from natural and
man-made radiation sources. Linkage of a variety
of data sources is required, including health, expo-
sure, and outcome information (e.g., cancer and
deaths).

MARTHA E. FAIR

(SEE ALSO: Confidentiality; Data Sources and Collec-
tion Methods; Epidemiology; Information Technol-
ogy; Informed Consent; Privacy; Registries; Statistics
for Public Health; Vital Statistics)
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REED, WALTER
A native of Virginia, Walter Reed (1851–1902)
received his medical education at Bellevue Medi-
cal School in New York, worked as a district physi-
cian in Brooklyn, and then joined the U.S. Army,

providing basic medical services in many parts of
the frontier West. Attracted by the new science of
bacteriology, he was sent by the army to study with
William Henry Welch at Johns Hopkins Univer-
sity, and was later appointed professor of bacteri-
ology in the Army Medical School in Washington,
DC in 1893. He chaired the U.S. Army typhoid
fever commission of 1899, in which he, Victor C.
Vaughan, and Edward O. Shakespeare established
the importance of the asymptomatic typhoid carrier.

While working on this commission, he was
assigned to investigate the high mortality from
yellow fever in the U.S. military forces then occu-
pying Havana in the wake of the Spanish-American
War. His research there first established that, con-
trary to the then official position of the Surgeon
General’s Office, yellow fever was not caused by a
gram-negative rod, the Sanarelli bacillus. Following
this research, he and his three colleagues on the
Yellow Fever Commission, Aristides Agramonte,
James Carroll, and Jesse Lazear, undertook to test,
in experiments with human volunteers, Carlos
Finlay’s hypothesis that yellow fever could be trans-
mitted by the bite of the Aedes Aegypti (then known
as Stegomyia fasciata or Culex fasciatus) mosquito. A
key feature of Reed’s experiments was the long
interval—about twelve to eighteen days—between
the infecting of mosquitoes via their feeding on
yellow fever patients and the exposure of human
volunteers to the bites of the infected mosquitoes.
Reed had been impressed by the observation of
U.S. Army surgeon Henry Rose Carter that yellow
fever epidemics were characterized by a two- to
three-week interval between the first case and the
next set of cases. Reed correctly surmised that this
represented the period of incubation of the infec-
tive agent in the mosquito.

Reed’s procedure successfully transmitted yel-
low fever to several volunteers, confirmed that
Aedes Aegypti was the essential vector of the dis-
ease, and was followed immediately by a mosquito
eradication program led by Major William Gorgas
(1854–1920) that virtually eradicated yellow fever
in Havana for the first time in recorded history.
Gorgas (who attained the rank of Major General
during World War I), also led the mosquito eradi-
cation program that permitted construction of the
Panama Canal. Happily, all of Reed’s volunteers
recovered from their experimental yellow fever
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infections, but Jesse Lazear died after being bitten
by an infected mosquito that he allowed to feed
on his arm.

NIGEL PANETH

(SEE ALSO: Communicable Disease Control; Finlay,
Carlos; Vector-Borne Diseases; Yellow Fever)
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REFERENCE LABORATORY

The completion of the laboratory analysis on a
sample or specimen may require methods and
procedures that the laboratory does not have.
Also, standards of medical practice or legal re-
quirements may dictate the completion of testing
by another laboratory. In these cases, the first
laboratory may send the specimen, some part of
the specimen, or something derived from the
initial examination of the specimen to another
laboratory that can complete the examination. In
these instances, the sending of the material to be
analyzed is considered a referral, and the second
laboratory is the “reference laboratory.” In gen-
eral, this term is applied to any laboratory that
does additional analysis or testing on a sample or
specimen sent from another laboratory.

ERIC C. BLANK

(SEE ALSO: Assurance of Laboratory Testing Quality;
Laboratory Services; Laboratory Technician; Practice
Standards)

REFUGEE COMMUNITIES

In recent decades, the world has experienced un-
precedented levels of human migration due to
globalization, changing international economic pat-
terns, and ethnic conflict. Between 1980 and 1997
the worldwide refugee population increased from
9 million to over 41 million persons. Approxi-
mately 20 million of these individuals are formally
classified by the United Nations as “refugees,”
meaning they have been forced to flee across their

own international borders. The others are classi-
fied as “internally displaced persons,” meaning
they have fled their homes but have not been able
to leave their countries. These numbers do not
include the millions of voluntary economic mi-
grants who leave their homes in impoverished
rural communities in developing countries in or-
der to take manufacturing and related jobs in
larger cities or foreign countries.

Forced human migration is a significant public
health challenge. The United Nations High Com-
missioner for Refugees estimates that one in every
thirty persons in the world will be a formal or
informal refugee at some point in his or her life.
Furthermore, 95 percent of all refugees are esti-
mated to come from, and reside in, developing
countries in Asia, Latin America, and Africa, where
health status is already compromised. Refugee
health is also a critical mother-and-child issue, as
approximately 80 percent of all refugee popula-
tions around the world are comprised of women
and children, with children accounting for 50
percent of these groups.

A HISTORY OF REFUGEEISM

While refugees have existed throughout human
history, the term was first formally used in 1573 to
describe Calvinists fleeing political repression in
the Spanish-controlled Netherlands. Refugees were
not only defined as victims of persecution, but
were also seen as individuals with political, relig-
ious, economic, or other affiliations that aroused
solidarity.

Providing aid and protection to refugees has
increasingly become the collective duty of the
international community. After the end of World
War I and the creation of the League of Nations,
refugee assistance began to be institutionalized. At
the end of World War II, the United Nations
superceded the League of Nations and created the
International Refugee Organization (IRO) in 1946.
In 1950, the IRO was replaced by the office of the
United Nations High Commissioner for Refugees
(UNHCR), which was mandated to encourage coun-
tries to receive refugees, prevent them from being
forcibly returned, and provide assistance and pro-
tection to them.

The 1951 United Nations Convention on Refu-
gees has been ratified by almost 120 countries. It
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defines a refugee as “any person who, owing to a
well-founded fear of being persecuted for reasons
of race, religion, nationality, membership in a
particular social group, or political opinion, is
outside the country of his nationality, and is un-
able to or, owing to such fear, is unwilling to avail
himself of the protection of that country” (Médecins
Sans Frontières, 1997). This definition reflects the
reality of postwar Europe, but has since been
found inadequate in dealing with the special situa-
tions faced by refugees from other continents.
Therefore, in 1967, this protocol abolished geo-
graphic restrictions on the scope of the convention.

National wars of liberation and post-
independence conflicts in both Africa and Asia
greatly contributed to the problem of mass refu-
gee movements in the early 1960s. During this
period, the UNHCR began to give more attention
to the new reality of refugees in developing coun-
tries due to war and insecurity, and it expanded its
definition of refugees to include those who fled
general danger rather than just those who feared
persecution. In 1969, due to significant refugee
problems in Africa, the UNHCR definition was
formalized by the Organization of African Unity
(OAU) to include those refugees who were forced
to leave their native countries not only because of
persecution, but also aggression, occupation by an
outside force, foreign domination, or disturbance
of peace by the country of origin. In 1984, the
Cartagena Declaration was added to the OAU
definition to include victims of massive human-
rights violations.

Significant legal and socioeconomic differences
exist between formally recognized “refugees,” “in-
ternally displaced persons,” and “economic mi-
grants.” Refugees that have been officially recog-
nized by the United Nations and other international
political bodies are generally entitled to a number
of legal benefits and to humanitarian assistance. In
general, these refugees are individuals that did not
want to flee their homes, but were forced to do so.
However, once resettled or repatriated, many of
these families are reunited to some extent. The
protection and services that can be offered to
internally displaced persons is generally much more
limited because they are still located in what might
be defined as “enemy territory.” Their health sta-
tus is usually even lower than that of refugees
because they do not have access to humanitarian
assistance.

Millions of people around the world, though,
leave their homes more willingly, particularly in
impoverished rural areas in developing nations, in
order to migrate to larger urban centers or even
other countries in search of a better standard of
living. While these “economic migrants” may not
be facing violence or persecution, they nonethe-
less are generally experiencing extreme levels of
poverty. Many of these economic migrants must
move into larger cities in their own countries in
order to survive, and they often take up residence
in dangerous, crowded shantytowns and work in
menial jobs. Indeed, for the first time in human
history, more people on earth will soon be living in
cities rather than in rural areas due to these new
migration patterns. Some economic migrants seek
work and better opportunities in foreign coun-
tries, sometimes entering these countries illegally.
However, many others are recruited legally by
developed nations to work in low-paying, danger-
ous, and mundane jobs in agriculture, manufac-
turing, meatpacking, and other fields. In general,
economic migrants are entitled to fewer formal
benefits than refugees when moving to a new
country, particularly if they are there illegally.
They typically have experienced far less trauma
and violence during their flight than refugees, but
nonetheless can suffer from acculturation stress
and depression due to their resettlement. Eco-
nomic migrants are often younger men who may
send much of their salaries back home to their
families.

CAUSES OF MIGRATION

Refugeeism, as well as migration in general, is not
a new problem, but rather one that dates back to
the earliest human times. There are many reasons
beyond those in the UNHCR and OHR definitions
to explain widespread forced human migration.
G. Loescher and A. D. Loescher (1994) suggest
that external aggression, internal civil strife, and
massive violation of human rights are also reasons
for migration. Similarly, the International Com-
mittee of the Red Cross and the Johns Hopkins
School of Public Health indicate that political and
ethnic conflicts are currently among the most
important reasons for refugeeism.

Political persecution is a major cause of forced
migration, and this often depends on what group
controls a nation and its resources. Violence tends
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to decrease as per capita income rises, which means
that weak states are prone to internal violence.
Similarly, population displacement is associated
with economic tension. Again, when economic
tensions rise, poverty may increase as well, which
can lead to ethnic conflict. These kinds of tensions
can easily interact with other factors that lead to
population displacement and prolonged conflicts.
As discussed previously, people who leave their
country willingly because of economic hardships
do not qualify for UNHCR protection or assist-
ance, except in cases when their situations are
exacerbated by political violence. However, in re-
ality, there are millions of people worldwide who
are forced to leave their homes annually due to
severe economic hardships.

Environmental and ecological factors can also
be root causes of migration. For instance, migra-
tion occurs as food supplies dwindle due to over-
grazing, topsoil erosion, deforestation, conversion
from food crops to cash crops, inadequate re-
serves, water deficits, overpopulation, and related
issues. If natural disasters occur on top of these
existing problems, they may then have an impact
on existing tensions, which may ultimately turn
into armed conflicts.

Ethnic tensions, based on race, language, cul-
ture, and religion, are also among the reasons
people seek refuge. Examples of ethnic conflicts in
recent years include those in Yugoslavia, Somalia,
Burundi, and Rwanda. Ethnic conflict increasingly
affects civilians, rather than military troops. Ethnic
tensions may cause displacement for two reasons.
First, when ethnicity is highly susceptible to politi-
cal exploitation, some groups seek community
support by fanning ethnic antagonism, reactivat-
ing tensions that may have been dormant for a
long time. This is more likely to happen when one
ethnic group captures control of a given state.
Second, when a sense of oneness starts to disinte-
grate, those groups that have become disenfran-
chised may be seen as obstacles to nation building.
However, many ethnic conflicts are not truly about
cultural identity, but rather about the control of
resources.

Finally, human rights abuses are another cause
of refugeeism and international migration.
Research indicates that human rights violations do
not occur in a vacuum. As mentioned earlier, they
coexist with economic constraints, disruptions in

food supplies, political weakness and instability,
ethnic conflicts, traditional violence, and ecologi-
cal deterioration. Human rights are usually at the
core of humanitarian emergencies, and they be-
come international responsibilities when states fail
to respond.

THE REFUGEE AND IMMIGRANT
EXPERIENCE

There are three phases of the refugee experience:
preflight, flight, and settlement. During these
phases, refugees go through common experiences.
During the preflight phase, refugees may encoun-
ter economic hardship, social disruption, political
oppression, and physical violence, triggering a
need to leave their home. Hazards include impris-
onment, death or disappearance of family mem-
bers, loss of property and livelihood, physical as-
saults, witnessing assaults or murders of loved
ones, fear of the unexpected, famine, and starvation.

In the second phase, the flight period, refu-
gees face many dangers, including physical hard-
ships such as rape, witnessing others being beaten
or killed, anxiety about forced repatriation, family
separation, robbery, illness and injuries, and mal-
nutrition. They must also go through a difficult
formal process to qualify for final resettlement in a
third country. Economic migrants usually have
less urgency in their need to flee, and may experi-
ence fewer traumatic events.

Refugees ultimately either repatriate to their
home country, reside permanently in a second
neighboring community, or move to a third coun-
try of asylum. Repatriation to their home country
is the best solution if it is safe to do so, but millions
of refugees and migrants around the world are
unable to return home and must remain in second
or third countries of asylum. During the resettle-
ment phase, significant sources of stress come
from feelings of loss, social isolation, culture shock,
accelerated modernization, and minority status.
The experience of economic migrants that resettle
in a third country will vary dramatically, in part
based on whether they are there legally or illegally.
They generally do not garner the same level of
sympathy and humanitarianism from the host com-
munity that may be shown to newly arrived refu-
gees fleeing a war.
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The time it takes to adjust to a new culture
varies with each migrant, influenced by the stabil-
ity of life before becoming a migrant, personality,
level of trauma experienced, skills possessed, and
the amount of support and resources available.
There are a number of phases of adjustment that
refugees experience as they resettle in the United
States: the arrival phase; the reality phase; the
negotiation or alienation phase; and the integra-
tion or marginalization phase. During the arrival
phase, immigrants typically have very high expec-
tations and are filled with hopes about the future.
During the reality phase, migrants may realize that
what they expected is not necessarily what they are
experiencing, and they recognize that there are
many obstacles to achieving their expectations.
Many experience stress as a result of any trauma
and cultural bereavement they may have experi-
enced. If they receive enough support during this
phase, they can often cope well and make a smooth
move to the next stage.

The third phase of refugee resettlement con-
sists of either negotiation or alienation. During
this stage, refugees start making moves toward
cultural and physiological integration. However, if
adequate support is not available for them during
this stage, the stresses of their new lives, combined
with the consequences of their past trauma, may
move them into alienation rather than integration,
and they may experience serious psychological,
social, and legal problems. This stage is character-
ized by apathy, isolation, and dysfunctional atti-
tudes, which leads refugees to become marginalized.

However, if refugees receive early support,
they may move into the stage of integration rather
than marginalization. In this stage, refugees find
satisfactory long-term adaptation to their new soci-
ety and start to settle into routine lives. A very early
network of support is critical to help refugees
achieve integration. Economic migrants can expe-
rience each of these phases as well.

REFUGEE AND IMMIGRANT
RESETTLEMENT IN THE UNITED STATES

Since World War II, more refugees have found
permanent homes in the United States than in any
other country. In order to be designated as refu-
gees by the United States, they must have a well-
founded fear of persecution in their countries of

origin because of race, region, nationality, mem-
bership in a particular social group, or political
opinion.

The U.S. government works closely with the
UNHCR, other international and nongovernmental
organizations, and other governments to protect
refugees, displaced persons, and victims of con-
flicts. According to the U.S. Committee for Refu-
gees, the United States resettled up to 76,554
refugees in fiscal year 1998. The United States
spends millions of dollars each year in order to
ensure that the survival needs—such as food, health
care, and shelter—of these refugees are met.

According to the U.S. Committee for Refu-
gees, the United States is ranked first among the
top twenty donor nations that contribute funding
for programs that assist refugees. The U.S. gov-
ernment provided $364 million in 1999 to the
UNHCR, the International Organization for Migra-
tion (IOM), and the United Nations Relief and
Works Agency for Palestine Refugees in the Near
East (UNRWA).

There are four refugee-processing priorities
that have been established and are used to process
refugee cases during resettlement programs. These
priorities are as follows:

Priority One. UNHCR or U.S. embassy identi-
fied cases, including persons facing compelling
security concerns in countries of first asylum; per-
sons in need of legal protection because of the
danger of refoulement; those in danger due to
threats of armed attack in an area where they are
located; persons who have experienced recent
persecution because of their political, religious, or
human rights activities (prisoners of conscience);
women-at-risk; victims of torture or violence; physi-
cally or mentally disabled persons; persons in ur-
gent need of medical treatment not available in the
first asylum country; and persons for whom other
durable solutions are not feasible and whose status
in the place of asylum does not present a satisfac-
tory long-term solution. All nationalities are eligi-
ble for this processing priority.

Priority Two. Groups of special humanitarian
concern to the United States.

Priority Three. Spouses, unmarried sons and
daughters, and parents of persons lawfully admit-
ted to the United States as permanent resident
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aliens, refugees, asylees, conditional residents, and
certain parolees; over-21-year-old unmarried sons
and daughters of U.S. citizens; and parents of U.S.
citizens under 21 years of age. (Spouses and un-
married sons and daughters under 21 of U.S.
citizens; and the parents of U.S. citizens who have
attained the age of 21 are required by regulation to
be admitted as immigrants rather than as refugees.)

Priority Four. Grandparents, grandchildren,
married sons and daughters, and siblings of U.S.
citizens and persons lawfully admitted to the United
States as permanent resident aliens, refugees,
asylees, conditional residents, and certain parolees.

Most decisions on refugee admission ceilings,
adjustments, and appropriations to refugee agen-
cies are made by the United States Congress.
However, the State Department, the attorney gen-
eral, and the president’s office can help decide
special cases.

Each year the United States admits large num-
bers of legal immigrants from around the world to
join family members or to work in jobs with labor
shortages or special needs. Millions of illegal im-
migrants are also believed to live in the United
States. While some of these individuals have en-
tered the country illegally, many of them have
simply overstayed their tourist visas for employ-
ment reasons. These economic migrants, particu-
larly those from developing nations in Africa, Asia,
and Latin America, have traditionally been con-
centrated in large metropolitan areas in the United
States, particularly along the southern border and
coastal areas. However, in recent years, this diver-
sity has spread to rural Midwestern regions, par-
ticularly where meat processing or agricultural
jobs exist. Many of these communities in rural
states are now experiencing a “rapid ethnic diversi-
fication” due to a sudden influx of refugees and
economic migrants.

REFUGEE AND IMMIGRANT
HEALTH CHALLENGES

Refugees are among the most at-risk populations
for poor health status in the world. Most of them
flee countries where their health status was already
compromised. When refugees and some economic
migrants first leave their homes, they often spend
an initial period of time in a temporary camp or

squatter settlement where their health status can
be seriously compromised. During the emergency
phase following the initial arrival of a large num-
ber of migrants to these camps, mortality rates are
very high due to crowded conditions, trauma,
limited medical care, poor sanitation and drinking
water resources, and other factors. The diseases
that are highly prevalent during the emergency
phase typically include measles, malnutrition, di-
arrhea, respiratory infections, malaria, meningitis,
and hypothermia. Most of these conditions de-
velop because of the rapid nature in which emer-
gency housing is established, often by the refugees
themselves. Many of these “camps” consist of noth-
ing more than temporary tents made from blan-
kets, and they often spring up directly on the other
side of the border from the country the peo-
ple fled.

Military units from their own country may
periodically conduct illegal raids on the refugees.
Young children and women, who often leave the
refugee camps to get water and firewood, are
frequent targets of sniper fire or victims of
landmines of enemy forces. Many of these emer-
gency camps are also built in poor conditions, such
as near swamps or wetlands where mosquitoes and
other insect vectors are common.

During the postemergency or consolidation
phase in refugee camps, the mortality rates decline
to the level of the surrounding host population.
Specific health issues that need to be addressed
during this phase include curative health care,
reproductive health care, child health, sexually
transmitted diseases, tuberculosis, and psychoso-
cial and mental health needs. In order to reduce
mortality and morbidity rates, general public health
measures must include the following: initial assess-
ment, immunizations, water and sanitation, food
provision, shelter and site planning, emergency
medicine, control of communicable diseases and
epidemics, public health surveillance, human re-
sources and training, and coordination of services.

The United Nations feels that the most de-
sired solution, where possible, is to assist refugees
in returning to their own countries. However,
many millions are unable to ever go home due to
continuing political unrest and other factors. There-
fore, refugees and immigrants experience health
problems not only during their departure phase,
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but also at the time of their resettlement in a host
country. Such problems vary depending on im-
migration status and area of origin. For exam-
ple, refugees from developing countries in Africa
may have not experienced Western medicine,
whereas those who come from countries such as
Cuba, Bosnia, and Russia have some familiarity
with Western-style health care. Similarly, immi-
grants who come from tropical areas could pres-
ent with conditions that Western physicians might
not recognize immediately, such as malaria and
schistosomiasis.

However, despite their different backgrounds,
most refugees share common experiences related
to wars, extreme poverty, and other disruptions—
such as physical and psychological health prob-
lems prior to and during their resettlement. T.
Gavagan and L. Brodyaga recommend physical
examinations and laboratory tests, as well as screen-
ings for nutritional status, mental health, and in-
fectious diseases. Within thirty to ninety days of
arriving in their resettlement country, all refugees
should have a domestic health assessment for the
purpose of reducing health-related barriers to suc-
cessful resettlement while protecting the health of
the general population. Similarly, L. K. Ackerman
emphasizes that a health assessment done in the
resettlement country can detect important medi-
cal conditions and protect the health of the host
population. In the United States, these programs
are typically managed by refugee health offices,
which vary from state to state. Components gener-
ally include a health history, physical examination,
immunization updates, and screenings for ane-
mia, hepatitis B, parasitic infections, pregnancy,
tuberculosis, vision, hearing, and dental abnor-
malities. Mental health challenges such as depres-
sion, post-traumatic stress disorder, and accultura-
tion shock are among the most frequently seen
conditions among refugees from around the world.

Some research done specifically on the health
status of Bosnian and other refugees that have
resettled in the United States indicates that they
initially tend to have a poorer health status than
other people in the host community. This can be
characterized by poor appetite, high smoking rates,
poor dental health, decreased memory, limited
leisure time, mood swings, sleep problems, and
decreased energy and patience. According to
Ackerman, some refugees that resettle in the United

States may suffer from malnutrition, tuberculosis,
low immunization rates, depression, hepatitis B,
poor dental health, and war-related injuries. Some
of the most significant psychological conditions
may be experienced by many refugees who are
victims of ethnic cleansing. For example, Ackerman
states that 65 percent of Bosnian refugees in the
United States were found to have post-traumatic
stress disorder, and 35 percent suffered from
depression.

There is a need for ongoing health assess-
ments to explore more fully not only the medical
and psychological problems of refugees, but also
their health beliefs. Findings from a complete
health history and physical examination, aware-
ness of the physical and mental health problems
encountered by migrants, and familiarity with their
cultural beliefs will enable health care providers to
provide complete and compassionate care to this
very high-risk population.

MICHELE YEHIELI

CLEMENTINE MUKESHIMANA

(SEE ALSO: Ethnicity and Health; Famine; Genocide;
Immigrants, Immigration; Natural Disasters; Terror-
ism; United Nations High Commissioner for Refu-
gees; War)
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REGIONAL HEALTH
PLANNING

The National Health Planning and Resources De-
velopment Act of 1974 created a network of U.S.
regional agencies to develop health plans that
would result in a health care system that met the
health needs of individuals while also containing
costs. These health systems agencies (HSAs) were
empowered to implement their plans by using
mechanisms such as Certificate of Need (CON)

and Appropriateness reviews. CON review requires
hospitals, nursing homes, and clinics to submit an
application for proposed capital expenditure and
service expansion projects to a regionally based
board of trustees. The board evaluates each pro-
ject to determine whether it meets the criteria
established through the plan development process
and whether the applicant should be permitted to
proceed. Appropriateness review would have en-
abled the HSAs to consider existing services to
determine if they were needed. Appropriateness
review was never fully implemented, however.

From the start, HSAs were controversial—
some physicians and health care facilities didn’t
believe this type of oversight was necessary. The
composition of voluntary regional boards of trus-
tees was prescribed by the law to include a majority
of consumers (reflecting the area’s demographics)
and certain providers. Local board composition
was sometimes challenged; and although the boards
reported directly to the national Health Care Financ-
ing Administration (HCFA), HSAs sometimes
found themselves at odds with state and local
political agendas.

In the mid-1980s, federal funding for HSAs
was discontinued. The HSAs that remained were
created by state legislatures with less ambitious
goals and usually a stronger focus on CON review
than on plan development. As the 1990s evolved
and the backlash against regulation grew, the fed-
eral and state governments, along with the private
sector, expanded their reliance on the health care
market to control health care costs and to force a
rational delivery system to develop. Corporate
“shopping” and health maintenance organizations
were expected to afford incentives to providers to
deliver quality health care at a reasonable price.
The focus of government intervention changed to
providing information to purchasers and users of
health care to help them become better consum-
ers. Although there are some areas where local
health planning and Certificate of Need review
continue on a limited basis, a federal role in the
process is gone, and state funding for this purpose
continues to decline.

NANCY J. ROTH

(SEE ALSO: Health Care Financing Administration;
Health Maintenance Organization [HMO]; Plan-
ning for Public Health)
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REGISTRIES

Registries have been used by public health depart-
ments for many years to record cases of diseases of
public health importance. In many countries, tu-
berculosis was the first condition for which regis-
tries were established, as many people who suf-
fered from this contagious disease were living in
their community. These people often had to re-
main in their jobs because there were no invalid
pensions to support them. If they were excreting
sputum containing tubercle bacilli with every cough,
it was important for the chest physicians who
cared for them, and for public health specialists, to
remain in touch with them to ensure that as much
as possible was being done for them—and to limit
the spread of the disease. When the public health
problem of tuberculosis declined in the late 1950s,
other troubling diseases were surfacing.

The most important of these diseases was
cancer. Many jurisdictions (counties, states, and
even nations) established cancer registries, some
of which were population-based (covering the en-
tire population of a defined political jurisdiction).
This is an important feature of a cancer registry,
because it permits the calculation of rates. If can-
cer registration is prompt and complete, cancer
registries are a valuable epidemiological resource
that can be used to calculate incidence rates and
risks, as well as to maintain surveillance and moni-
tor trends in cancer incidence and mortality.

Cancer registries endeavor to use every avail-
able source of information to establish and con-
firm cancer diagnoses. These sources include clini-
cal reports, reports of surgical operations, reports
of biopsies and pathological specimens, radiological
investigations, and autopsies. In many jurisdic-
tions, reporting of all these ways in which cancer
may present is routine and mandatory. Moreover,
it is discrete, so cancer patients may not even know
that the information about them and their diagno-
sis is recorded in a cancer registry. Informed con-
sent is not usually part of the process. The informa-
tion in a cancer registry is, however, carefully
safeguarded.

When individuals with cancer become aware
that personal details about them are recorded in a
cancer registry, they object very rarely, and they
can usually be reassured that the registry serves a

valuable public health purpose. The issue of in-
formed consent has been widely discussed by
elected politicians as well as by cancer registry
staff. In almost all jurisdictions, other than some
European nations with a totalitarian past, it is
accepted that the need for complete registration
overrides the niceties and logistical problems of
informed consent. In addition, a certain number
of people will withhold their informed consent,
which can invalidate the entire registry, especially
with rare cancers.

Registries have also been used to record pa-
tients taking certain kinds of medication, and for
various other purposes. Attempts to establish reg-
istries for persons with substance abuse and for
sex offenders have not been successful because
such persons are often elusive and evade contacts
with authorities and relevant specialists.

JOHN M. LAST

(SEE ALSO: Agency for Toxic Substances and Disease
Registry; Informed Consent)
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REGULATIONS AFFECTING
HOUSING
Regulations affecting housing are enacted to as-
sure decent, safe, and sanitary conditions for occu-
pancy and habitation. They are enacted as codes
through government ordinance and are usually
administered by a local zoning, building, or health
department. (A state may adapt standards to be
enforced by a state agency where no local enforce-
ment is available.) Code provisions may address
new construction, improvements, or general prop-
erty maintenance.

Most local codes are based on standards de-
veloped by professional organizations, such as
the Building Officials and Code Administrators
(BOCA) and the National Fire Protection Associa-
tion (NFPA), with input from engineers, archi-
tects, technicians, builders, contractors, materials
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producers, and trade associations. Local housing
and building codes include standards for occupied
dwellings with regard to heating, ventilation and
air conditioning, electrical wiring systems, plumb-
ing, structural components, light, maximum occu-
pancy, and fire safety. They also specify the re-
quirements under which repairs or improvements
are completed. Most major improvements and
new construction require prior approval through
a formal permit process that establishes the scope
of the work and provides for review by a certified
inspector to ensure that all work complies with
established codes. Routine maintenance generally
does not require formal review.

The agency responsible for enforcing a code
may also require repairs or improvements of struc-
tures due to damage, deterioration, or the exist-
ence of a hazard. In these instances, the local
agency must issue “orders-to-comply” to the titled
owner or person in control of the premises specify-
ing the nature of the violation and providing a
minimum time for completion of repairs. Dilapi-
dated structures may also be condemned and va-
cated. Provisions for razing dilapidated structures
may be outlined in the codes. The administrative
appeal process, which is subject to subsequent
judicial review, is also included in the codes.

A code may provide for civil and criminal
penalties for noncompliance. Civil penalties in-
clude administrative fines or completion of re-
pairs at the owner’s expense. Unpaid penalties
may be assessed as liens against the real estate at
issue. A code violation may also be prosecuted as a
misdemeanor criminal offense, with penalties of
court-imposed fines or incarceration.

A number of factors affect the ability of a
community to adopt and adequately enforce a
housing code. The willingness and ability of local
elected representatives to provide the necessary
financial and political support is essential for effec-
tive enforcement, as is the cooperation of the local
courts in prosecuting violators. Civil remedies such
as making necessary repairs and levying a property
tax lien may prove prohibitive to less affluent
communities. The age and general condition of
the local housing stock also affects the ability of
local agencies to enforce codes. The prevalence of
older deteriorated housing serves as a serious
impediment in some areas. Organized efforts by
local contractors, property owners, and housing

advocates can influence enforcement efforts, as
can the availability of state or federal funds for
rehabilitation and demolition.

The enforcement of local codes is intended to
assure a decent, safe, and sanitary housing stock,
to enhance residential property values, to further
local political objectives, and to eliminate blighting
influences in a community. Although the manner
and method of code enforcement varies from
community to community, the minimum basic
requirements for occupied housing are fairly
consistent.

MICHAEL G. SMYLIE

(SEE ALSO: Community Health; Environmental Deter-
minants of Health; Regulatory Authority)

REGULATIONS AFFECTING
RESTAURANTS

A restaurant, or food establishment, is a place that
prepares or serves food for human consumption.
For the purposes of health regulations, this defini-
tion includes mobile food service operations, ca-
tering operations, and vending machine locations.
In the United States, a license from the local health
department is generally required to operate a food
establishment. To reduce the risk of food-borne
illness, local food codes contain certain standard
requirements. These requirements will be checked
by a sanitarian or health inspector during an in-
spection of a food establishment.

Source/Labeling. All food must be properly
labeled, wholesome, safe for human consumption,
and from an approved source.

Temperature. The danger zone for poten-
tially hazardous foods is between 41°F and 140°F.
Potentially hazardous foods (those capable of sup-
porting the growth of disease-causing microorgan-
isms) should be held at an internal temperature of
41°F or below during cold holding and 140°F or
above during hot holding.

Cooking. Poultry, exotic meats, stuffed fish,
and meat must be cooked to an internal tem-
perature of 165°F or above. Pork, ground fish
and meats, injected meats, and unpasteurized eggs
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must be cooked to an internal temperature of
155°F or above. All other potentially hazardous
food (except beef roasts, for which temperature
and cooking time depend on weight) are to be
cooked to an internal temperature of 145°F
or above.

Cooling. Potentially hazardous cooked foods
should be cooled from 140°F to 41°F within four
hours, using methods such as placing the food in
shallow pans, ice baths, or blast chillers.

Thawing. Food should be thawed either in a
refrigerated unit at 41°F or below, under cold
running water, in a microwave for immediate cook-
ing, or as part of the cooking process.

Employee Health. Food-service employees
should be excluded from a food establishment if
diagnosed with salmonellosis, shigellosis, E. coli
infection, or hepatitis A. In addition, food-service
employees should be restricted from working with
exposed food; clean equipment, utensils, or lin-
ens; or unwrapped single-use items if the em-
ployee has symptoms associated with acute gastro-
intestinal illness, such as diarrhea, fever, vomiting,
jaundice, or sore throat with a fever.

Handwashing/Gloves. Food-service employ-
ees must wash their hands and exposed portions of
their arms with soap for at least twenty seconds,
thoroughly rinse with clean water, and dry with a
paper towel, sanitary towel, or a heated air hand-
drying device before starting work; after using the
restroom; after touching their nose, mouth, or
hair; after coughing or sneezing, after tobacco use,
eating, or drinking; when switching between work-
ing with raw foods and working with ready-to-eat
foods; after handling garbage, soiled tableware, or
soiled kitchenware; after handling animals; and as
often as necessary during work to keep them
clean. They must avoid contact with exposed, ready-
to-eat food with their bare hands, using only suit-
able utensils such as spatulas, tongs, or single-
use gloves.

Cross-Contamination. Food should be pro-
tected from cross-contamination during storage,
preparation, holding, and display. Ready-to-eat
foods must be stored above raw meats and sea-
food. Raw poultry must be stored below all other
foods. During preparation, separate equipment
for each type of raw animal food can be used. All

food-contact surfaces should be washed, rinsed,
and sanitized after each use.

JAMES E. KUDER

(SEE ALSO: Food-Borne Diseases; Licensing, Regula-
tory Authority; Salmonellosis; Shigellosis)
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REGULATORY AUTHORITY

Regulatory authority is the power that the legisla-
ture gives an agency to enforce statutes, to develop
regulations that have the force of law, and to assist
the public in complying with laws and regulations.
The power that can be delegated and the method
of delegation are determined by the state or fed-
eral constitution. Some agencies are charged with
enforcing specific statutes passed by a legislative
body and given little discretion in their actions.
Public health agencies are generally delegated broad
authority and wide discretion to develop regula-
tions and enforcement policies based on their
expertise. When these regulations are published
and adopted by the agency, they have the force of
law unless they exceed the agency’s statutory
authority.

The most important regulatory authority dele-
gated to public health agencies is the power to act
quickly and flexibly—without promulgating for-
mal regulations and without judicial hearings—
when necessary to respond to exigent circum-
stances. To prevent abuse, hearings and other
review proceedings are available after the action
has been taken. More commonly, however, public
health agencies promulgate specific regulations or
adopt national codes as binding in their jurisdic-
tion. These are enforced through licensing and
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other mechanisms that require regulated entities
to adhere to the regulations. This provides clear
guidance for the regulated entities and simplifies
enforcement. Deviation from the standards is eas-
ily documented, preventing lengthy legal chal-
lenges to enforcement actions.

EDWARD P. RICHARDS

(SEE ALSO: Licensing; Police Powers; Public Health
and the Law)
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RELAPSING FEVER

Relapsing fever is an acute relapsing systemic ill-
ness caused by infection with spirochetal bacteria
in the genus Borrelia. Louse-borne (epidemic) re-
lapsing fever (LBRF) is caused by Borrelia recurrentis,
and tick-borne (endemic) relapsing fever (TBRF)
by several closely related species of Borrelia. Louse-
borne relapsing fever is transmitted by the human
body louse, Pediculus humanus; TBRF is transmit-
ted by the bite of various soft-bodied ticks of the
genus Ornithodorus. LBRF has, for the past several
decades, been reported only in Ethiopia and sev-
eral surrounding countries. It especially affects
populations that are crowded, impoverished, and
displaced by war or famine—all factors associated
with poor hygiene and lice infestation. TBRF oc-
curs in scattered temperate and tropical areas
worldwide; in the United States it occurs almost
exclusively in the western states, especially in for-
ested, mountainous areas. TBRF typically occurs
in small, often familial, clusters, and it is associated
with sleeping in rodent- and tick-infested homes
or cabins.

Following a usual incubation period of four to
seven days, illness begins with the abrupt onset of
fever, aches and pains in muscles and joints, head-
ache, shaking chills, sweats, loss of appetite, weak-
ness, and prostration. Periods of fever usually last

for several days, typically ending with a crisis char-
acterized by rigors and rising temperature, fol-
lowed by an abrupt fall in temperature, profuse
sweating, and hypotension. Untreated, relapses
may recur after intervals of several days to a week
or more. An average of three, and as many as ten,
relapses may occur in TBRF, while only one to
three relapses occur in LBRF. Relapses are associ-
ated with antigenic changes in bacterial outer-
surface proteins.

The diagnosis of borrelial fevers is made by
eliciting a history of possible infective exposure, by
the typical relapsing character of the illness, and
by identifying borreliae in the patient’s blood.
Relapsing fever is readily cured with any of sev-
eral antibiotics—tetracyclines, erythromycin, and
chloramphenicol are recommended choices. Con-
trol and prevention of LBRF relies on basic sanita-
tion and hygiene to prevent or rid clothing and
bedclothes of body lice, early case detection, and
treatment. TBRF is prevented by removing rodent
nests from buildings, rodent-proofing homes and
cabins, and treating suspected tick harborage with
chemical acaricides.

DAVID T. DENNIS

(SEE ALSO: Communicable Disease Control; Envi-
ronmental Determinants of Health; Vector-Borne
Diseases)
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RELATIVE RISK
The epidemiological term “relative risk” can con-
fuse the uninitiated. Risks are the same as chances,
and are derived from rates. The risk of an event,
such as the occurrence of a specified disease or a
death from a specified cause, is calculated from
the incidence or death rate of the specified dis-
ease. For example, if the infant mortality rate in a
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given population is ten per one thousand live
births, this means that a newborn infant has a one
in one hundred chance, or risk, of dying in its first
year of life. About one in every five persons dies
eventually of cancer; thus the lifetime risk of dying
of cancer is about one in five, or 20 percent; about
one in every four of us gets cancer at some time
during life; so the lifetime risk of getting cancer is
about 25 percent. The concept of relative risk is
more complex, and it is not made easier by the fact
that the term has more than one meaning—
although its different usages are similar. The three
common meanings are:

1. The ratio of the risk of a disease or death
among those exposed to a specified risk to
those not exposed to this risk. This
meaning of the term is commonly called
the “risk ratio.”

2. The ratio of the cumulative incidence rate
in those exposed to a specified risk to the
cumulative incidence rate in those not
exposed to a specified risk. This is called
the “cumulative incidence ratio.”

3. Relative risk is probably most often
equated with the “odds ratio” that is
calculated from the results of analyzing
the data obtained in a case-control study.
Although the odds ratio is not a rate, if
the condition being studied is relatively
rare—say occurring less often than one in
one thousand members of a population—
it approximates to what the rate would be
if the numbers studied were large enough.
Thus, in published epidemiological papers
(and media reports of them) relative risk is
often used as a synonym for the odds
ratio. Again, an example may help to
clarify this: In a case control study of 50
cases and 50 controls, 20 cases and 12
controls were exposed to the risk factor;
the odds ratio therefore is (20 × 38) ÷ (12
× 30) = 2.1:1 (usually expressed as 2.1).

Note that the correct technical name for this is
the “odds ratio approximation of relative risk,”
though this is often abbreviated to “relative risk”
and is cited as such in media reports. It is a valid
approximation only if the numbers and the differ-
ences between exposed and unexposed groups are
large enough to exceed the limits of chance varia-
tion, and if the case-control study abides by the

assumption that the condition under study is rela-
tively rare. Mathematically inclined epidemiologists
have written voluminously and in abstruse detail
about the arcane details involved in the “rare
disease assumption” and in the proper and im-
proper uses of the odds ratio approximation of
relative risk.

JOHN M. LAST

(SEE ALSO: Case-Control Study; Odds Ratio; Risk
Assessment, Risk Management)
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REPORTABLE DISEASES

See Notifiable Diseases

REPORTING, MANDATORY

A fundamental role of public health agencies is the
collection and analysis of data that facilitate the
identification, control, and further prevention of
the spread of infectious diseases. All states require
the reporting of certain diseases to either the local
or state health department. Physicians are required
to report all notifiable diseases. In some states
laboratories, hospitals, and others are also required
to report. The method and timing of the report
may range from a weekly card via mail to an
immediate phone call. The data from the states are
then forwarded to the Centers for Disease Control
and Prevention. There are a few disease condi-
tions that are then reported to the World Health
Organization.

State governments have realized the value of
mandating the reporting of certain conditions
other than infectious diseases. Incidents of gun-
shot wounds, child and domestic abuse, assaults,
homicide, and some intentional and unintentional
injuries require reporting to agencies such as the
courts and child and adult protection, police, and
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health departments. Local agencies use this infor-
mation for monitoring, investigation, and preven-
tion. Additionally, there is sometimes a require-
ment to report these occurrences to those state
and federal agencies that monitor the incidence
and prevalence of various conditions and events,
including specific conditions such as cancer and
congenital defects.

Mandatory reporting at the local level of gov-
ernment is generally most effective when immedi-
ate response to an issue is necessary. State- and
national-level reporting is important for tracking
issues over time.

FRANK HOLTZHAUER

(SEE ALSO: Centers for Disease Control and Pre-
vention; Communicable Disease Control; Homi-
cide; Notifiable Diseases; Violence; World Health
Organization)
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REPRODUCTION

Reproduction is the process by which offspring
are formed and genetic material is passed on from
one generation to the next. In humans, reproduc-
tion is sexual.

FERTILIZATION

Gametes are produced by the reproductive glands,
or gonads. Female gonads (ovaries) produce ova
and male gonads (testes) produce sperm. Both
ovum and sperm are haploid, which means that
they contain half the normal (diploid) amount of
genetic material (DNA) of the adult. During coi-
tus, about 100 million sperm are deposited in the
vagina, but only a few hundred reach the site of
fertilization in the fallopian tube. One sperm pene-
trates the ovum during a process that leads to the
fusion of the sperm and ovum nuclei, which con-
tain the DNA. This fusion restores the diploid
chromosome number, so that offspring inherit
about half of their genes from each parent.

The fertilized ovum, now called the zygote,
undergoes repeated cell divisions as it moves to-
ward the uterus and implants in the endometrium.
Only 20 to 25 percent of fertilized ova result in
successful pregnancies. The rest fail to divide, fail
to implant, or miscarry. Many of these unsuccess-
ful pregnancies are genetically abnormal.

PREGNANCY

During the first trimester of pregnancy, the
conceptus differentiates various specialized struc-
tures and organs, a process called embryogenesis.
At the completion of this period, the embryo
becomes a fetus. During the second and third
trimesters, the fetus continues to grow and ma-
ture. By the ninth month, the fetus should be able
to breathe on its own and maintain a normal body
temperature. Survival rates are greater than 99
percent for babies born in most developed coun-
tries. Infant mortality is an important measure of
public health and is influenced by many factors,
including the proportion of births that occur pre-
maturely or with birthweight that is too low. Other
factors, such as the availability of services to ensure
safe delivery and good health for mother and
fetus, also influence infant mortality.

About 3 percent of infants have major con-
genital anomalies that are apparent in the first year
of life. Such birth defects are the most frequent
causes of infant mortality in many developed coun-
tries. Some congenital anomalies result from chro-
mosomal abnormalities or mutations of single
genes or gene pairs, but the cause of most birth
defects is unknown. Many congenital anomalies
appear to result from combinations of genetic and
nongenetic factors that have not yet been identified.

Supplementation of the mother’s diet with
folic acid around the time of conception reduces
the occurrence of neural tube defects and certain
other birth defects. Reducing the occurrence of
birth defects by folic acid dietary supplementation
or food fortification is an important but largely
unfulfilled public health opportunity.

Teratogenic exposures are thought to be re-
sponsible for about 10 percent of congenital anoma-
lies. A variety of infections, medications, alcohol,
and other agents can adversely affect embryonic
or fetal development under certain exposure con-
ditions. The embryo is most sensitive to damage
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from most teratogenic exposures between two and
ten weeks after conception. Teratogenic expo-
sures are an especially important cause of birth
defects because they are potentially preventable.

CONTRACEPTION

Contraception is the process or means used to
prevent pregnancy. Contraceptive options include
abstinence, spermicide, male condoms, female con-
doms, hormonal methods, diaphragm, intra-uterine
devices (IUDs), and surgical sterilization. Differ-
ent methods of birth control have different de-
grees of effectiveness against pregnancy and of
protection against sexually transmitted diseases
(STDs). Each method has specific advantages, risks,
and limitations.

The most effective method of birth control is
abstinence. This method is 100 percent effective
against pregnancy and has a decreased risk of
contracting STDs. For sexually active people, the
effectiveness for pregnancy prevention by surgical
sterilization or hormonal contraceptive methods,
when properly used, is about 99 percent. IUDs and
condoms with spermicide can provide protection
against pregnancy that is almost as good, although
inconsistent use is often a limiting factor in prac-
tice with methods such as condoms. Condoms can
also provide protection against STDs.

The use of effective contraceptive methods
has led to fewer unwanted pregnancies and possi-
bly a decrease in the spread of STDs in industrial-
ized countries. Declining infant mortality has pro-
duced a growing population and a greater need
for family planning measures in most of the world,
but the overall reproductive health of women has
often received less attention. This is evidenced by
high rates of maternal mortality and STDs. It is
estimated that about 600,000 maternal deaths oc-
cur each year, with the overwhelming majority in
developing countries. Close to 80 percent of these
deaths are direct results of complications rising
during pregnancy, delivery, or the post-partum
period. The remaining 20 percent are due to pre-
existing maternal conditions that worsen during
pregnancy, such as HIV/AIDS (human immuno-
deficiency virus/acquired immunodeficiency syn-
drome), malaria, heart disease, or hepatitis. Mater-
nal mortality is highest in south and southeast
Asia, sub-Saharan Africa, and Latin America.

One possible consequence of STDs is pelvic
inflammatory disease (PID), a major cause of dam-
age to female reproductive organs that can lead to
death if untreated. Barrier contraceptive methods
that decrease the risk of contracting STDs may also
protect against PID. Oral contraceptive use is also
associated with a decreased risk of PID, although
the mechanism of this protection is unknown.
IUDs are believed to increase the risk of PID,
especially in women who are at an increased risk
for STDs. PID currently affects about 1 million
American women, most of whom are from lower
socioeconomic classes.

Since no method of birth control except for
complete abstinence is 100 percent effective, un-
wanted pregnancies do occur. In these cases, in-
duced abortion may be used to terminate the
pregnancy. Induced abortion has important ethi-
cal, psychological, and medical drawbacks when
used as a substitute for contraception. Physical
complications are frequent when abortions are
done without proper sterile technique or by in-
dividuals who lack the necessary training and skills.
Complications may include severe pain, infection,
uterine perforation, hemorrhage, and death.
Unsafe abortion is a major cause of death and
illness for women of childbearing age. It is esti-
mated that complications of unsafe abortions are
responsible for 13 percent of maternal deaths. In
some parts of the world, one-third or more of
all maternal deaths are associated with unsafe
abortions.

INFERTILITY

Infertility is an inability to have children. In medi-
cal practice, infertility is diagnosed when a couple
has been unable to conceive after one year of
unprotected intercourse timed to coincide with
ovulation. If the woman is over thirty-five years of
age or has been unable to carry a pregnancy to
term, this time is reduced to six months. Infertility
affects 5.3 million Americans. Approximately 40
percent of infertility is due to female factors, 40
percent to male factors, and 20 percent to either
combined or unknown factors. STDs and PID are
two conditions that can lead to infertility in women.
Therefore, educating the public about the risks of
these infections is important in preventing infertility
and improving women’s health.
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Conventional treatments for infertility depend
on the cause and may include hormonal therapy
and surgical procedures. In cases in which conven-
tional methods fail, more advanced assisted repro-
ductive technologies (ARTs) may be used. Current
use of ARTs other than artificial insemination by
donor is restricted because of limited availability,
expense, and relatively low success rates.

PRENATAL DIAGNOSIS AND SCREENING

A variety of prenatal diagnostic techniques are
available for couples at increased risk of having a
child with certain genetic or developmental abnor-
malities. These tests include amniocentesis and
chorionic villous sampling (CVS). Such invasive
techniques are associated with small risks of induc-
ing pregnancy loss or fetal damage and require
skilled operators and sophisticated ultrasonography
equipment. Ultrasound examination and mater-
nal serum screening tests, which are not associated
with any known fetal risks, are used for routine
pregnancy screening in some jurisdictions. These
techniques can identify many, but not all, fetuses
with Down syndrome or serious structural abnor-
malities such as spina bifida. Because very few fetal
abnormalities can be treated effectively before
delivery, prenatal screening or diagnosis may raise
serious ethical and social issues related to the
abortion of fetuses considered to be less than
perfect.

Increased availability and public support of
reproductive medical care and related educational
and prevention initiatives in most developed coun-
tries have had an important beneficial effect on
the health of women and young children. How-
ever, such services are not readily available in all
parts of the world, and maternal and infant mortal-
ity as well as death and illness from STDs are far
too frequent. Providing public health interven-
tions to deal with these problems in an appropri-
ate cultural, social, and religious context remains
an urgent and often very challenging priority.

JAN M. FRIEDMAN

ROXANA MOSLEHI

(SEE ALSO: Abortion Laws; Contraception; Maternal
and Child Health; Population Growth; Population
Policies; Pregnancy; Prenatal Care; Sexually Trans-
mitted Diseases; Teratogens; Women’s Health)
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RESEARCH IN HEALTH
DEPARTMENTS
The Dictionary of Epidemiology defines research as
“the organized quest for new knowledge, based on
curiosity or on perceived needs. Research may
consist of systematic empirical observation or hy-
pothesis testing and the use of a preplanned re-
search design such as an experiment.” Research
can take many forms but the basic goal is the
discovery of new knowledge.

Some state health departments have been ex-
tensively involved in research, especially New York,
Massachusetts, and California. However, the ma-
jority of local health departments are part of mu-
nicipal or county governments and do not have the
resources, trained personnel, or incentive to do
research. Most local health department research
has been limited to epidemiological studies in
communicable disease outbreaks or community
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assessments to determine community health pro-
files. However, research is increasingly becoming
an item on health departments’ agendas. In 1994
the National Association of County Health Offi-
cials published ten essential elements needed for
any community trying to achieve the highest level
of health possible. To “research new insights and
innovative solutions to problems” is on that list. In
the 1990s the Centers for Disease Control and
Prevention, the Association of Teachers of Preven-
tive Medicine, and the Association of Schools of
Public Health began developing cooperative agree-
ments to encourage the development of public
health collaborative research ventures. This con-
nection between public health agencies, which can
identify problems and issues needing more data,
and academic institutions with trained and experi-
enced research personnel should lead to improved
knowledge that can be translated into improved
practice.

Both state and local health departments can
benefit from joining with academic institutions for
public health research. There are many who can
collaborate on research. From universities the part-
ners may include epidemiologists, occupational
medicine specialists, social scientists, and health-
behavior clinicians. From the public health side,
practitioners in health education, environmental
health, communicable and chronic disease con-
trol, and program planning and implementation
can be involved.

Since health departments are involved with
the practice of public health and have the responsi-
bility to protect the public from potential health
hazards, their communities may benefit most from
prevention research. This type of research would
allow health departments to identify at-risk popu-
lations, to identify potentially dangerous environ-
mental and other hazards, to develop communica-
tion strategies that promote appropriate health
behavior and effective means of reducing the level
or impact of these hazards, and to evaluate the
effects of their interventions.

Prevention research can investigate how and
why people utilize different preventive services
such as cancer screenings and vaccinations. It can
develop monitoring systems that follow disease
trends and identify emerging problems. It can
study better ways to discourage health-harming
behaviors and encourage health-enhancing ones.

It can look at methods that better educate the
public health work force to meet future challenges.

Linkages between public health agencies and
academic institutions are beginning to material-
ize. These collaborations have produced results
that can be introduced into public health practice,
where they can then provide benefits to com-
munities. Continued cooperative ventures have
the potential to use resources more efficiently,
bring together disciplines that have traditionally
been separate, and create innovative solutions to
problems.

MARGUERITE A. ERME

(SEE ALSO: Essential Public Health Services; Labora-
tories Services)
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RESIDENTIAL HOUSING
Residential housing provides room and food in
exchange for pay for persons with physical, men-
tal, or emotional conditions. These include the
frail elderly, who are not able to live indepen-
dently. Residential housing facilities are often re-
ferred to by the following terms: residential care
facility, personal care home, domiciliary care facil-
ity, board and care home, adult foster care, adult
family homes, or assisted living facilities.

Homes may be operated by for-profit or non-
profit corporations, by the government, or by sole
proprietors. The number of residents can vary
considerably, from one to several hundred. Fund-
ing for this type of care is usually private pay, with
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residents relying on Veteran’s Administration con-
tracts, SSI, Social Security, special state funds, or
provider subsidies from a variety of sources.

These facilities have the capacity to deliver 24-
hour care to residents, as needed. Typical available
care includes room and board (meals), supervision
or hands-on assistance with personal care needs,
reminding residents to take their medications on
time, laundry and housekeeping services, and so-
cial activities. Most states prohibit these facilities
from providing nursing care services, including
administration of topical or oral medications, ex-
cept on a short-term basis as delivered by a vis-
iting nurse.

There is no federal system of licensing or
certification for these facilities. States and local
jurisdictions generally share responsibility for their
licensure; for example, local jurisdictions get in-
volved with ensuring the safety of physical build-
ings for residents and workers.

RACHEL JEAN-BAPTISTE

DUNCAN NEUHAUSER

(SEE ALSO: Regulations Affecting Housing)
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RESTAURANTS

See Regulations Affecting Restaurants

RETAIL SALES OF TOBACCO

See Enforcement of Retail Sales of Tobacco

RETIREMENT

Aging is associated with an increased likelihood of
major life transitions, such as onset of disease and

disability and of widowhood. In contrast to these
“unplanned” changes, retirement is a major transi-
tion that is often contemplated, anticipated, and
planned for a number of years before the actual
event. Retirement at the end of one’s career has
been described as “a fixture of the American social
ethos and political economy” (Hayward et al.,
1998). Much research has focused on the eco-
nomic aspects of retirement, particularly income
security, while other research has tried to describe
and understand the potential negative impact of
retirement on health and well-being.

Many reviews of the evidence have concluded
that a negative impact on physical and mental
health of retirees has not been demonstrated. This
conclusion is based on convergent evidence show-
ing an absence of an adverse impact, rather than
confusing evidence that does not permit any broad
generalizations.

Older studies tended to show neither adverse
effects nor benefits associated with retirement.
Some specific variables, such as subjective evalua-
tions of the health of retirees, sometimes showed
health improvement, but this was seen as a func-
tion of reinterpreting one’s health in the absence
of the physical demands of a job. More recent
studies have tended to show some benefits of
retirement, primarily in the psychological domain
and in health behaviors. One longitudinal study
did show modest adverse effects on blood pres-
sure and serum cholesterol, but these were deemed
clinically insignificant. Retirement could also lead
to a higher propensity to seek care, which might be
misinterpreted as more episodes of illness. A 1991
study of older steel workers who were forced to
retire early because of downsizing did not show
any adverse effects on their health. Thus, loss of a
job close to normal retirement age may have only
small negative effects.

In addition to the broad conclusion of no
adverse impact on health and functioning, the
following points can be made on the basis of
accumulated evidence:

1. Variations in postretirement outcomes are
most convincingly seen as reflecting a
continuation of pre-retirement status, par-
ticularly in the areas of physical health,
social and leisure activities, and general
well-being and satisfaction.
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2. Certain predictors of outcome, such as
prior attitudes toward the process of
retirement and expectations about post-
retirement outcomes, appear to make
their contribution primarily via their asso-
ciation with underlying variables, such as
prior health status and financial aspects of
retirement. Consequently, they do not
indicate the differential impact of retire-
ment but rather reflect, once again, a
continuation of pre-retirement attitudes
and status.

3. Variables reflecting aspects of a person’s
work role (e.g., job satisfaction, work
commitment) do not appear to be power-
ful or consistent predictors of outcomes.
This conclusion may be viewed as some-
what of a surprise, and it can be argued
that the cumulative evidence on this point
is not yet very compelling.

There is no question that poor health leads to
“early” or “involuntary” retirement. This makes it
difficult to test the proposition that planned (“on
schedule”) retirement does not have a negative
impact, but unplanned and involuntary (“off sched-
ule”) retirement does. The difficulty is that the
downward health-status trajectory that precipitated
the retirement will manifest itself as poorer health
status after retirement.

Those who choose to continue to work well
beyond conventional retirement age are an unu-
sual group, made up of people in good health and
with a strong commitment to work. It is in this
group that the effects of “mandatory” retirement
need to be studied, not among blue-collar workers
who usually prefer to retire early, and do so if
retirement benefits are adequate. But, unfortu-
nately, people in such occupational groups as doc-
tors, judges, and farmers, who often continue
working beyond normal retirement, are not easily
recruited into a study of “mandatory” retirement.

Phyllis Moen, a sociologist, has argued that the
relationship between retirement and health is a
very complex one and that most designs do not
capture this complexity. She has developed a life-
course model that may lead to a more sophisti-
cated research agenda for the future. In spite of
this complexity, the accumulated evidence so far

leads to the conclusion that no adverse effects of
retirement have been documented.

STANSILAV KASL

BETH A. JONES

(SEE ALSO: AARP; Aging of Population; Behavior,
Health-Related; Widowhood)
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RETROVIRUS

Retroviruses replicate inside cells they have in-
vaded, using an enzyme called “reverse
transcriptase” to transcribe RNA into DNA. In this
way they can evade the body’s natural immune
defense mechanisms as they make new copies of
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themselves. The most important retrovirus is the
human immunodefeciency virus (HIV). HIV in-
vades and destroys host cells, particularly T-helper
lymphocytes, which are crucially important in main-
taining the body’s immune defense mechanisms.
Disruption of immune defense mechanisms fol-
lowing the destruction of T-helper lymphocytes is
the main way in which HIV leads to AIDS.

JOHN M. LAST

(SEE ALSO: HIV/AIDS; Pathogenic Organisms)

RHEUMATOID ARTHRITIS
Rheumatoid arthritis (RA) is an inflammatory dis-
ease of the joints, the cause of which is still un-
known. Infectious factors are being studied, in-
cluding bacterial and viral organisms, but no
definite involvement of any agent has been proven.
There are indications that some genetic patterns
are present in higher frequencies in patients with
rheumatoid arthritis. This seems related to an
increased frequency in some families, but not
beyond a fairly weak association.

The disease can start at any age, with the
childhood type of inflammatory arthritis peaking
at around age two. In adults it predominates in
women (the prevalence being 2.5 times greater in
women) and appears more often during the child-
bearing years. Studies done around the world
show a frequency of 1 to 5 percent in most popula-
tions. Historically, some recognizable forms of
arthritis have been found in Egyptian mummies,
though rheumatoid arthritis is not one of them. Its
major descriptions in the medical literature roughly
coincide with the start of the industrial revolution.

The main feature of the disease is an inflam-
mation of the synovial tissues inside the joints.
Synovium is usually present as a thin specialized
tissue responsible for the production of the fluid
that lubricates the joint. In RA, the synovium
becomes swollen and shows the presence of many
inflammatory cells. There is an excessive produc-
tion of fluid and joints become swollen, warm,
painful, and difficult to move—both because of
the pain and because of the presence of the fluid,
whose volume in the confined space of the joint
restricts motion. RA mainly involves peripheral
joints and does not usually involve the spine. The

small joints of the fingers (except for the terminal
joints) and the bones of the wrist are typically
involved.

Inflammation in the joints causes the release
of destructive enzymes from the inflammatory
cells that have been attracted to the synovial tissue.
The enzymes also collect in the fluid. These en-
zymes, which are usually part of the body’s defense
against bacteria, find the tissues in the joint to be
grist for their destructive activity, and they also
attack the cartilage covering the joint surfaces.
This destruction can continue into the bone, and
the joint can be so damaged as to render it incapa-
ble of normal function.

In about 85 percent of patients with RA a
protein is found in the blood called rheumatoid
factor. Although it is present in high frequency and
concentration in RA, it can be found in other
diseases, and even occasionally in normal individu-
als. RA is not simply a joint disease but can involve
many other organs and tissues, including the eye,
skin, lungs, heart, and blood vessels throughout
the body.

Although some children, mostly girls in their
teens, can have RA, the disease in the very young
usually involves only a few large joints (knees and
ankles). There is, however, an unusual form that
afflicts children with high intermittent fevers and
an extensive rash.

Treatment of RA has changed drastically (for
the good) in the past few years. Aspirin was the
original analgesic, anti-inflammatory drug, and
it has been used for RA for over one hundred
years. Aspirin is a versatile drug, but the high
doses required for inflammatory arthritis frequently
lead to gastric irritation. Gold compounds were
the initial disease-modifying anti-rheumatic drugs
(DMARDs) and have been in use for about sev-
enty years.

The next development, starting in the early
1960s, was a rapid surge of nonsteroidal anti-
inflammatory analgesic drugs (NSAIDs), which
provided more prolonged activity and less gastric
irritation than aspirin. The latest type of NSAIDs
have even fewer gastric irritating properties but
are still potent. The DMARDs that came after gold
were hydroxychloroquine, an antimalarial agent
that is mildly anti-inflammatory, and sulfasalazine,
also mildly anti-inflammatory.
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More recently, the drug methotrexate, which
has been used in cancer chemotherapy, was found
to be anti-inflammatory, and it has been success-
fully used in the treatment of RA. A major advance
came with the development of biologic compounds
that specifically block a link in the inflammatory
“cascade” of cell-stimulating proteins. One of these
is an antibody to an early product in this cascade. It
is given intravenously and is effective when given
at six- to eight-week intervals. Another is a “block-
ing” agent given by subcutaneous injection twice a
week. An antibody to the B-lymphocyte involved
in inflammation is also being developed. These
new therapies are based on a new understanding
of inflammation, even though the cause of RA still
eludes researchers.

JOHN BAUM

(SEE ALSO: Osteoarthritis)
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RICKETTS, HOWARD
Howard Taylor Ricketts (1871–1910) was born in
Findley, Ohio. He received an undergraduate de-
gree in zoology from the University of Nebraska
and then completed his medical degree at North-
western University in 1898. After continuing his
studies at Rush Medical College and in Europe,
Ricketts became an associate professor of pathol-
ogy at the University of Chicago in 1902. That
same year, the state of Montana began funding
medical research into the etiology of Rocky Moun-
tain spotted fever. While this disease rarely claimed
more than a dozen lives in a year, it was particu-
larly virulent in Bitterroot Valley, an increasingly
prosperous and influential community. After three
years of research and surveys, however, scien-
tists disagreed on its origin and its process of
transmission.

Ricketts initiated a new study of spotted fever
in 1906. By using laboratory animals, Ricketts was
able to demonstrate that ticks transmitted the
disease and this finding led to a public health
campaign that targeted the elimination of ticks.
Although Ricketts observed a very small bacillus,

he was unable to isolate and culture the causal
agent using contemporary laboratory techniques.
Nonetheless, his work suggested that bacterial
diseases could be biologically transmitted from
pests to people. He published his findings in the
Journal of the American Medical Association under
the title “A Micro-Organism Which Apparently
Has a Specific Relationship to Rocky Mountain
Spotted Fever: A Preliminary Report” in 1909.

The following year a lack of funding pre-
vented Ricketts from returning to Montana, and,
instead, he traveled to Mexico City to study a
disease that provided a similar puzzle, typhus fe-
ver. Ricketts again discovered that arthropods, in
this case lice, carried the disease and transmitted it
to humans. At the same time, he was also frus-
trated in his attempts to culture the bacillus. While
conducting this study, Ricketts contracted typhus
fever and died, but his belief that both diseases
were due to microorganisms was proven in the
next decade. The disease-causing genus of bacteria
Rickettsia is named after Howard Ricketts.

JENNIFER KOSLOW

(SEE ALSO: Rickettsial Diseases; Typhus, Epidemic;
Vector-Borne Diseases)
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RICKETTSIAL DISEASES

The term “Rickettsial diseases” is loosely applied
to a variety of infectious diseases caused by gram-
negative fastidious bacteria belonging to the gen-
era Rickettsia, Orientia, Ehrlichia, and Coxiella. This
grouping is justified by historical aspects of the
discovery of each microorganism, by similarities in
their microbiological and ecological characteris-
tics, and by their association with arthropod vec-
tors (lice, fleas, ticks, and mites). Rickettsial dis-
eases described in this section include both classical
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Table 1

Rickettsial Diseases of Humans

Disease1

Typhus group:
Epidemic typhus

Endemic (Murine) typhus
*Murine-typhus like
infection

Spotted fever group:
Rickettsialpox

Rocky Mountain spotted
fever
Boutonneuse fever,
Mediterranean SF3

*Astrakhan SF
North Asian tick typhus

*African tick bite fever

Queensland tick typhus

*Flinders Island SF
*Oriental SF
Israeli tick typhus

Scrub typhus group:
Scrub typhus
(tsutsugamushi fever)

Ehrlichioses:
*Human monocytic
ehrlichiosis
*Human granulocytic
ehrlichiosis
*Unknown disease
Sennetsu ehrlichiosis

Organism

R. prowazekii 2

R. typhi
R. Felis
(ELB agent)

R. akari

R. rickettsii

R. conorii

Unnamed rickettsia
R. sibirica

R. africae

R. australis

R. honei
R. japonica
R. sharonii

Orientia
tsutsugamushi

Ehrlichia chaffeensis

HGE agent

E. ewingii
E. sennetsu

Invertebrate
vector

Human body 
louse
Flea, louse
Cat flea

Mouse mite

Dog, wood 
tick
Ixodid tick

Ixodid tick
Ixodid tick

Ixodid tick

Ixodid tick

Ixodid tick
Ixodid tick
Ixodid tick

Trombilicud
mite

Ixodid tick

Ixodid tick

Ixodid tick?
Fluke?

Reservoir/Mammalian
host

Human

Rodents
Opossum, rats

Mite/mice

Tick, rodents, 
lagomorphs, canines
Ticks, rodents, dogs

Dogs, hedgehog, ticks
Rodents, canines

Ruminants

Rodents, marsupials

Rodents, dogs
Rodents
Dogs, rodents, hedgehog

Rodents, marsupials

Deer?

Horse, deer, cattle

Dogs?
Raw fish?

Typical mode of
transmission to
humans

Infected lice and 
their feces
Infected flea feces
Unknown

Mouse mite 
bite
Tick bite

Tick-infested
terrain, houses, 
dogs, tick bite
Tick bite, aerosol
Tick bites

Tick bites

Tick bite

Tick bite
Tick bite
Tick bite

Chigger bite

Tick bite

Unknown

Unknown
Unknown

Natural cycle

Human-louse

Rat-flea cycle
Transovarian in cat fleas
and opossum-flea cycle

Transovarian in mites 
and mite-mouse cycle
Transovarian in ticks 
and tick-rodent cycle
Transovarian in ticks

Unknown
Transovarian in ticks 
and tick-rodent cycle
Transovarian in ticks

Circulation in tick
population
Unknown
Unknown
Unknown

Transovarian in mites

Tick-white deer

Tick- horse, deer, 
cattle
Tick-dog?
Unknown

Geographic
distribution

Worldwide

Worldwide
Worldwide

Worldwide

Western
Hemisphere
Africa, Southern
Europe to India

Europe
Europe, Asia

Sub-Saharan
Africa
Australia

Australia
Japan
Israel

Southern Asia,
Australia

USA, Europe /
Worldwide
Northern USA,
Europe
USA
Japan, Malaysia

1 Newly emerging diseases are indicated with a star (*)
2 More details on epidemic typhus and R. prowazekii -associated infections can be found in the section: “Typhus.”
3 SF – Spotted fever.

SOURCE: Courtesy of author.

and newly emerging rickettsioses and ehrlichioses
(see Table 1).

RICKETTSIOSES

The classical rickettsioses have been divided tradi-
tionally into several groups: louse- and flea-borne
typhus group rickettsial diseases; tick- and mite-
borne spotted fever group (SFG) rickettsial dis-
eases, and chigger-borne scrub typhus. Epidemic

typhus, murine typhus, spotted fevers, and scrub
typhus share one dominant feature: widespread
microvascular injury, which develops as a result of
the invasion of, and multiplication of, rickettsiae
in the cytoplasm of endothelial cells. Rickettsioses
typically begin with an acute onset of symptoms
one to two weeks after exposure to rickettsiae.
Common symptoms include fever, severe head-
ache, malaise, and myalgia. A rash often appears a
few days after the onset of fever, the appearance of
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Figure 1

Life Cycle of Disease Carriers

Nymph

adult

egg
mass

Larvae

SOURCE: Courtesy of author.

which varies depending upon the type of disease.
In scrub typhus, tick typhus, and rickettsialpox a
specific skin lesion develops at the site of the
infecting arthropod bite (see Figure 1).

Rocky Mountain spotted fever (RMSF), epi-
demic typhus, and scrub typhus are frequently life-
threatening illnesses when left untreated. Murine
typhus and the other spotted fever infections are
typically milder, but they may have fatal outcomes
in weakened patients.

Epidemic and recrudescent typhus, caused by
R. prowazekii, are fatal to their infective louse
hosts. Other forms, however, do not kill their
arthropod hosts, increasing the possibilities of
transmission. Pathogenic species of Rickettsia are
also transmitted through their mammalian hosts.
Humans get infected when they enter areas in-
fested with infected arthropods. RMSF, endemic
typhus, rickettsialpox, sylvatic epidemic typhus,
and cat-flea transmitted R. felis infection are in-
digenous to the United States. Epidemic typhus
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A slide showing cells infected with Rocky Mountain
spotted fever, which can be fatal if left untreated. (Photo
Researchers, Inc.)

and endemic typhus occur worldwide. Mediterra-
nean spotted fever, African tick bite fever, North
Asian tick typhus, Flinders Island spotted fever,
Oriental spotted fever, Queensland tick typhus
and scrub typhus infections all have a specific
geographical distribution, which is determined by
the distribution of the specific arthropod that
carries each disease. Travelers are often infected
in one country but exhibit symptoms in another
because of the lengthy incubation period for
rickettsial diseases.

The specific diagnosis of rickettsioses is most
often based on the indirect detection of specific
antibodies in the patient’s serum, or by detection
of rickettsiae in skin biopsy samples. A history of
travel, camping, and arthropod bites is particularly
important for diagnostic purposes. Doxycycline,
tetracycline, and chloramphenicol are the recom-
mended drugs used in the treatment of rickettsioses.
Preventive measures include avoiding contact with
infected ticks, mites, fleas, lice, and chiggers, and

their removal from skin and clothing before trans-
mission of the rickettsia occurs. There is no effec-
tive commercial vaccine to prevent these diseases,
but several promising experimental vaccines have
been developed.

EHRLICHIOSES

Intracellular bacteria in the genus Ehrlichia are the
cause of four human diseases that emerged in the
later half of the twentieth century (see Table 1).
Ehrlichia chaffeensis infects mainly macrophage and
monocyte cells, and it causes human monocytic
ehrlichiosis (HME). Another isolate, which is not
yet officially named, invades human granulocytes
and causes human granulocytic ehrlichiosis (HGE).
It is closely related to E. ewingii and E. phagocytophila.
E ewingii, an organism first associated with illness
in dogs, has recently been found to also cause
disease in humans. E. sennetsu, the agent of sennetsu
ehrlichiosis in humans, is unusual because it is not
transmitted by ticks. It appears to be associated
with the consumption of raw fish. Several other
closely related species of Ehrlichia cause illnesses
in dogs, horses, and other animals. In contrast to
Rickettsia and Orientia, which grow directly in the
cytoplasm of their host cells, ehrlichiae grow in
phagosomes where they form clustered, mulberry-
like microcolonies called morulae.

Monocytic ehrlichiosis occurs widely in the
southern United States. Human granulocytic
ehrlichiosis occurs in the United States, Europe,
and Africa. Ehrlichiae are transmitted by tick bites,
and ticks acquire the bacteria by feeding on in-
fected animals. The American lone star tick is the
vector of E. chaffeensis, while the blacklegged tick
(deer tick) and western blacklegged ticks are vec-
tors for HGE. The incidence of ehrlichioses corre-
lates with the season of greatest tick activity, peaking
from May to July, but the diseases may occur
throughout the year in conjunction with human
exposure to ticks.

Clinical manifestations of HME and HGE ap-
pear after a one- to three-week incubation pe-
riod and may persist for three to eleven weeks
if the diseases are untreated. Ehrlichioses pres-
ent as a wide range of nonspecific symptoms,
including fever, headache, myalgia, gastroenteric
dysfunctions, and inflammation of the lymph nodes.
Severe cases may be complicated by respiratory
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insufficiency, neurological symptoms, renal fail-
ure, gastrointestinal hemorrhage, and opportunis-
tic viral or fungal infections. Fifty-six to 62 percent
of patients require hospitalization, and 2 to 5
percent of patients die.

Clinical diagnoses of ehrlichioses are based on
the presence of persisting fever and exposure to
ticks in endemic areas. Laboratory diagnosis dur-
ing the acute stage is achieved by identification of
ehrlichial DNA from patient blood samples or
detection of cells containing mulberry-like clusters
of organisms in peripheral blood smears.

Ehrlichial infections generally respond well to
treatment with doxycycline. Ehrlichioses may be
prevented by avoidance of tick bites, wearing pro-
tective clothing, use of repellents, and prompt
removal of attached ticks. Vaccines are not yet
available.

MARINA E. EREMEEVA

(SEE ALSO: Q Fever; Ricketts, Howard; Typhus,
Epidemic; Vector-Borne Diseases; Zoonoses)
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RIGHT TO HEALTH
The phrase “right to health” is not a familiar one,
although the constitution of the World Health
Organization and a number of international hu-
man rights treaties recognize the right to the “high-
est attainable standard” of health. Although enun-
ciated in these international documents, the scope
and meaning of the “right to health” as a human
right is only gradually being clarified.

Approaching health issues through a rights
perspective adds an important dimension to con-
sideration of health status, emphasizing the link of
health status to issues of dignity, nondiscrimination,

justice, and participation, as these aspects are em-
bodied in principles underlying all international
human rights.

A rights-based perspective on health can be
seen as reflecting the following elements of all
rights and applying them to health status issues:

• Conceptualizing something as a right em-
phasizes its exceptional importance as a
social or public goal.

• Rights concepts focus on the dignity of
persons.

• Equality or nondiscrimination is a funda-
mental principle of human rights.

• Participation of individuals and groups is
an essential aspect of human rights.

• The concept of rights implies entitlement.

• Rights are interdependent.

• Rights are almost never absolute and may
be limited, but such limitations should be
subject to strict scrutiny.

• The dignity of all must be respected, in
particular the dignity of society’s most
vulnerable: the poor, racial and ethnic
minorities, disabled persons, and the
mentally handicapped.

While it is difficult to provide evidence that
there should be a right to health, more practical
would be the right to the opportunity to achieve
good health. But even that is complex—attaining
good health requires social, economic, and envi-
ronmental support, which in turn provide the
opportunity for good health. A key factor in realiz-
ing the opportunity for health is the right to
health care.

JOHN H. BRYANT

(SEE ALSO: Access to Health Services; Equity and
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RINGWORM
See Fungal Infections

RISK ASSESSMENT, RISK
MANAGEMENT
During the last two decades of the twentieth cen-
tury, risk science evolved into an important aca-
demic and applied discipline. The U.S. National
Research Council issued a pioneering report in
1983, titled Risk Assessment in the Federal Govern-
ment: Managing the Process. This report represented
the first formalized effort to describe the health-
risk assessment and management process in a
structured way. It consolidated earlier efforts at
developing a comprehensive framework, and it
has been widely endorsed throughout the world.

The framework consists of three components:
research, risk assessment, and risk management.
Research refers to the collection, analysis, and
interpretation of biological, chemical, and physi-
cal data from laboratory and other scientific stud-
ies, including studies on human populations, where
possible. Risk assessment is defined as the charac-
terization of the potential adverse health effects of
human exposures to environmental hazards. Risk
assessment consists of four steps: hazard identifi-
cation (the process of determining whether expo-
sure to an agent can lead to adverse health out-
comes), dose-response assessment (characterizing
the relation between the dose of an agent adminis-
tered or received and the occurrence of adverse
health effects in exposed populations), exposure
assessment (measuring or estimating the intensity,
frequency, and duration of human exposures to
an agent currently present in the environment),
and risk characterization (estimating the risk of
adverse health effects under specific conditions of
human exposure).

At the risk-management stage, alternative regu-
latory options are developed and evaluated. Selec-
tion of a particular regulatory option involves
consideration of the public health, economic, so-
cial, and political consequences of implementa-
tion. Other factors of significance include the

technical feasibility of the proposed solution, the
desired level of control, the ability to enforce
regulations, uncertainty in scientific data and the
corresponding inferential bridges used to fill gaps
in knowledge, and the public perception and level
of information. The implementation of a specific
course of action should be accompanied by the
communication of information concerning the
basis of the decision to affected parties.

Catalyzed in part by the guidance provided by
the U.S. National Research Council, risk science
evolved rapidly. In Canada, Health Canada devel-
oped a comprehensive framework for the assess-
ment and management of population health risks,
which served to identify the critical steps involved
in health-risk assessment and management in fur-
ther detail. The Canadian Standards Association
also issued a national standard for risk assess-
ment. An important feature of this standard was
its broad applicability, providing general risk-
assessment guidelines for health, environmental,
and engineering applications. This was followed
by a similar standard focusing on principles for
risk-management decision making. The Canadian
Public Health Association used the Health Canada
risk-determination framework to establish a bene-
fit/risk/cost determination framework to describe
and evaluate risk/benefit methodology as it is
applicable to the field of prescription drug use,
including the use of quality adjusted life years
(QUALYs) to measure risks and benefits.

The most recent contribution to the field of
health-risk assessment is the 1997 report of the
U.S. Presidential/Congressional Commission on
Risk Assessment and Risk Management, based on
a dynamic process involving the ongoing engage-
ment of stakeholders. The Commission’s Frame-
work for Environmental Health Risk Management is
designed to help all types of risk managers—
including government officials, private-sector busi-
nesses, and individual members of the public—
make good risk-management decisions when deal-
ing with any type of environmental health risk.
The framework is general enough to work in a
wide variety of situations, with the level and effort
invested being scaled to the importance of the
problem, the potential severity and economic im-
pact of the risk, the level of controversy surround-
ing the risk, and resource constraints. The frame-
work is intended primarily for risk decisions related
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to setting standards, controlling pollution, pro-
tecting health, and cleaning up the environment.
The framework consists of six steps: (1) define the
problem and put it into context, (2) analyze the
risks associated with the problem in context, (3)
examine options for addressing the risks, (4) make
decisions about which options to implement, (5)
take actions to implement the decisions, and (6)
conduct an evaluation of the results of the action.
All stages of the process are implemented with the
involvement of interested and affected parties.

The three key principles underpinning this
framework include adopting a broad context for
risk assessment (instead of evaluating single risks
associated with single agents in single environ-
mental mediums, the framework puts health and
environmental problems in their larger real-world
contexts); involvement of stakeholders at all phases
of the process; and adopting an iterative approach,
so that any new information or perspectives that
may emerge may be taken into account by revisiting
early stages of the process.

In addition to the overall frameworks for risk
assessment and risk management described here,
progress has also been made in many areas, includ-
ing the use of scientific data to characterize health
risks; the principles underlying risk-management
decision making; understanding public percep-
tion of risk (and differences between public and
expert opinion); and the communication of infor-
mation on risk, and its potential influence on
perceived risk.

The development of these frameworks and
associated principles and guidelines have brought
an element of clarity to the field of risk assessment
and risk management. Principles such as fairness,
equity, utility, honesty, and autonomy encourage
consistency, transparency, and completeness in
decision making. Risk-management principles can
be of value in assigning priorities to important risk
issues competing for attention and resources, in
reaching decisions in the face of scientific uncer-
tainty about the level of risk associated with health
hazards, in balancing benefits and risks, and in
acknowledging social and cultural considerations

in risk management. Without such guidance, risk-
management decision making can be highly com-
plex, raising difficult questions to which there are
often no easy answers.

DANIEL KREWSKI

(SEE ALSO: Benefits, Ethics, and Risks; Environmental
Determinants of Health; Exposure Assessment; Risk
Communication; Toxicology)

BIBLIOGRAPHY

Benett, P., and Calman, C., eds. (1999). Risk Communica-
tion and Public Health. Oxford, UK: Oxford Medical
Publications.

Canadian Standards Association (1997). Risk Manage-
ment: Guideline for Decision-Makers. Toronto: Author.

Hattis, D. (1996). “Drawing the Line: Quantitative Crite-
ria for Risk Management.” Environment 38:11–15,
35–39.

Health Canada (1990, revised 1993). Health Risk Determi-
nation: The Challenge of Health Protection. Ottawa:
Author.

Krewski, D.; Slovic, P.; Bartlett, S.; Flynn, J.; and Mertz,
C. K. (1995). “Health Risk Perception in Canada II:
Worldviews, Attitudes, and Opinions.” Human and
Ecological Risk Assessment 1:53–70.

Presidential/Congressional Commission on Risk Assess-
ment and Risk Management (1997). Framework for
Environmental Health Risk Management. Final Report,
Vol. 1. Washington, DC: U.S. Government Printing
Office.

U.S. National Research Council (1983). Risk Assessment
in the Federal Government: Managing the Process. Wash-
ington, DC: National Academy Press.

——— (1994). Science and Judgement in Risk Assessment.
Washington, DC: National Academy Press.

——— (2000). Scientific Issues in Developmental Toxicity
Risk Assessment. Washington, DC: National Academy
Press.

RISK COMMUNICATION
Communicating environmental risk is central to
the successful management of environmental haz-
ards. The field of risk communication is rapidly
evolving due to a better understanding of the
importance of effective communication in the
maintenance of a healthy environment, and due to
social and technological changes that affect how
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risk is communicated and understood. Not sur-
prisingly in a democracy, there has been an almost
complete failure of authoritative models of risk
communication. Informing people about risks at
the same time as or after a risk-management deci-
sion is made is not acceptable to the public. Dis-
trust by the modern environmental movement of
government and industry has been fueled by heavy-
handed attempts to communicate risk that have
led to public outrage rather than to public under-
standing. In recent decades there has been an
attempt to better appreciate how the public per-
ceives risk and how best to accurately inform the
public about risks so that appropriate environ-
mental management can proceed.

A gap exists between the priority assigned to
different forms of environmental risk by the pub-
lic and the priority assigned by technical experts.
For example, experts believe that the health risk
posed by hazardous waste sites is far less than that
of indoor air pollution, yet the public consistently
ranks the former as a much higher risk. Studies of
risk perception have shown that the public re-
sponse cannot simply be attributed to ignorance
or to irrationality. Instead, there are a variety of
dimensions to public risk perception that extend
beyond that of the technical data. These include
factors such as who is benefiting from the risk and
whether the risk is familiar or unfamiliar, volun-
tary or involuntary, controllable or uncontrolla-
ble. The potential for catastrophe and the risk
to children or to future generations also affects
the extent of risk perceived by the public. There
are also social, economic, and cultural dimen-
sions to risk perception. For example, the risk of
radionuclide contamination of salmon by atom-
bomb production activities in the Columbia River
Valley will be perceived differently by Native Ameri-
cans, for whom salmon fishing is not simply a
source of food but an integral part of their culture.
Risk perception is thus not a straightforward proba-
bility calculation based upon exposure and dose-
response measurements, but is complex, subjec-
tive, and value-laden. Effective risk communica-
tion requires the negotiation of a set of rules for
each specific problem and with each specific public.

The theoretical basis for environmental risk
communication arises in large part from advances
in the understanding and the practice of public
health education. A number of models have been
developed for promoting the healthful behavior of

individuals and communities. Classical diffusion
theory, in which an expert resource system pro-
vides knowledge to a user community, is inade-
quate to explain the persistent gaps between ex-
perts and the public in the level of concern for
different environmental threats. The health belief
model, based upon stimulus-response and cogni-
tive theories of behavior, explains behavioral change
on the basis of patients’ beliefs in their own suscep-
tibility to a disease or condition. Under this model,
the seemingly ubiquitous presence of environ-
mental contaminants in air and water, and the
possibility of serious and frightening endpoints
such as cancer, lead to a high level of perceived
threat. Control of these threats is accomplished
through empowerment of the individual or com-
munity. Communications about risk are better
understood in a context in which the hearer has
the ability to control the risks and to make deci-
sions about them. Social learning theory explains
health behaviors in terms of a reciprocal determin-
ism with personal factors and external influences,
including physical and social influences. Emphasis
is placed on the individual’s locus of control and
on observational learning as a means to develop
behaviors and responses to potential threats.

Behavioral psychologists and others involved
in environmental risk communication have em-
ployed and transcended health-education theory
to provide many insights into the particular prob-
lems involved in environmental risk communica-
tion. A driving force in much of the research has
been the “not in my backyard” (NIMBY) problem.
This refers to the difficulty that government and
industries have in siting any facility that seems to
provide an environmental threat to the local pub-
lic. NIMBY is not uncommon in other health-
related circumstances, such as the siting of metha-
done clinics or halfway houses for those recover-
ing from psychiatric illness. However, the depth of
public opposition to environmental threats has
been particularly effective in overturning siting
plans based upon concerns that might otherwise
seem irrational to experts in risk assessment and
risk management.

Analysis of NIMBY and related situations has
made it clear that trust is a factor of central impor-
tance in risk communication. The extent of dis-
trust for institutions involved in environmental
risk management has been strongly linked to the
perception of high risks and to the willingness of
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the public to actively oppose, rather than passively
accept, institutional plans.

Efforts to improve risk communication have
extended across multiple facets of the problem.
Effective risk communication begins with getting
the numbers right. As an example, in response to
public concern about a perceived increased level
of birth defects in a community, a state health
department performed a risk assessment that led
them to the reassuring statement that levels of
birth defects were within the expected range. How-
ever, when a local citizens group was able to dem-
onstrate that the health department’s survey had
missed at least a few cases of birth defects, further
communications from the health department were
not believed.

It is also of value to perform a risk characteri-
zation, the last formal step of a risk assessment,
which can make a risk more understandable to the
public. This includes abandoning the use of loga-
rithms; providing information as to who is at risk
under what circumstances; and, rather than as a
numerical abstraction, expressing the risk in terms
of the time period during which an additional
adverse event would be expected to occur in a
specific population. There is also general agree-
ment that as part of a risk characterization the
uncertainties inherent in a specific risk-assessment
need to be explained to the public and to decision
makers. But it is preferable that uncertainty be
expressed descriptively and semi-quantitatively in-
stead of by mathematical notation. As a general
rule, an expert who takes the time to try to explain
the meaning of a risk probability in lay terms will
be able to communicate more believably, and
hence more effectively. Similarly, effective risk
communication may require the expert to focus
on which of the many numbers sometimes gener-
ated in a risk assessment are most pertinent to the
stakeholder. The source of information is also
important, with academics generally ranking higher
in credibility than industry or government experts.

Risk comparisons are often used in risk com-
munication to fashion a conceptual metric stick
for the stakeholder. It seems reasonable to com-
pare a risk of a new technology or a pollutant to
that of an existing risk, such as dying in an automo-
bile accident. But, in fact, risk comparisons are
highly problematic. Because they often seem un-
fair, they can lead to a loss in credibility of those

who use them carelessly. Automobile travel is of
value to the individual, while exposure from a
chemical waste site or a new industry may be of no
personal value whatsoever, except to those who
expect to profit by it monetarily. Automobile travel
is also voluntary, as is cigarette smoking, while
exposure to toxic emissions is often unavoidably
forced upon people. Further, most people do not
believe that the statistical risk assigned to driving is
pertinent because they drive safely as compared to
“those other drivers.” There are situations, how-
ever, in which a carefully chosen risk comparison
can be helpful in communicating the extent of
risk. A related approach is to compare the poten-
tial for risk reduction from alternative uses of the
same expenditure, an approach that can be helpful
if, in fact, the money can be moved among choices
and the benefits can be accurately calculated.

In recent years the emphasis in risk communi-
cation has been on involvement of the stakeholders
as early as possible in all of the steps of the risk
analysis. Building on theoretical and practical ad-
vances in risk communication, the Presidential/
Congressional Commission on Risk Assessment
and Risk Management advocated stakeholder par-
ticipation in the entire process of risk assessment
and risk management. Their six-step framework
begins with a first step of evaluating a risk problem
in its local context, and continues through suc-
ceeding steps of risk assessment, presentation of
options, making of decisions, performing actions,
and evaluating outcomes. All of these steps are to
be done in an open, transparent, and iterative
process that involves stakeholders throughout.

Nevertheless, there are no simple and obvious
approaches to successfully communicating techni-
cal information about risk to the public. Enhanced
public education in science and technology would
be helpful in the long term, but by itself is not a
solution, as most of the problem lies with the
communicators and with the inherent complexity
of our modern society. Two “laws” seem to typify
environmental risk communication to the commu-
nity. The first concerns sincerity. If a government
or industry has already made its risk-management
decision, pretending that it is consulting with the
community will lead to a backlash likely to prevent
it from carrying forward the decision. The second
law is that there are no applicable laws—each
community is different, as is each risk situation.
But there are general principles related to clarity,
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respect, openness, and responsiveness that are of
value in effective risk communication.

The increasing international pressure for har-
monizing risk-assessment processes, particularly
in relation to trade issues, has led to a number of
interesting efforts to understand apparent inter-
national differences in risk perception. For exam-
ple, one contentious subject is whether the greater
unwillingness of the European public to accept
genetically modified food sources or beef from
cattle previously treated with growth hormone
represents a difference in risk perception, or is
simply a means to erect a trade barrier against
products from the United States. Understanding
the broader cultural issues in risk perception and
communication will be of importance in an in-
creasingly globalized world.

BERNARD D. GOLDSTEIN

(SEE ALSO: Communication for Health; Communica-
tion Theory; Environmental Movement; Health
Belief Model; Health Promotion and Education; Not
In My Backyard [NIMBY]; Risk Assessment, Risk
Management; Social Cognitive Theory)
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ROSS, RONALD

Ronald Ross (1857–1932) was a British medical
scientist, entomologist, and epidemiologist. Born

in India, he studied medicine at St. Bartholomew’s
Hospital in London and then went to India to
embark upon a career in the Indian Medical Ser-
vice, where he focused his attention on malaria.
On a return visit to Britain he met the tropical
disease specialist Patrick Manson, discoverer of
the mosquito-borne transmission of filariasis (para-
sitic worms), who urged him to concentrate on the
quest for the mechanism of mosquito transmis-
sion of malaria.

Ross worked in the south of India around
Madras, where malaria was highly endemic and
often fatal. After much careful and painstaking
work, he discovered that only the small, incon-
spicuous female anopheline mosquitoes carried
the malaria parasite. The males lived entirely on
fluids from succulent plants, and culicine mosqui-
toes did not carry malaria parasites. During later
work in Sierra Leone and in Ismailia, Egypt, Ross
did microdissections to show the development of
the parasite in the female mosquito’s stomach and
its migration to the salivary glands, publishing his
findings in a series of papers and monographs.

In addition to laboratory-based and micro-
scopic studies of mosquitoes, Ross developed the
first mathematical models of malaria epidemiology,
factoring into these models all the relevant vari-
ables relating to the life cycles of the malaria
parasite in humans and mosquitoes. His models
allowed for variations in ambient temperatures
and other factors that influenced both the mos-
quito’s breeding period and the time taken for
parasites to mature. He received the Nobel Prize in
medicine in 1902 for his work on malaria. The
Ross Institute and Hospital for Tropical Diseases,
later absorbed into the London School of Hygiene
and Tropical Medicine, was established to house
his work in his later years in England. In his spare
time, Ross wrote poetry, plays, and an autobiogra-
phy. He received many other honor besides the
Nobel Prize, including a knighthood.

JOHN M. LAST

(SEE ALSO: Malaria; Manson, Patrick)

RPR TEST
The rapid plasma reagin (RPR) test has several
useful purposes. It is used to screen asymptomatic
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individuals for syphilis, diagnose symptomatic in-
fection, and monitor disease activity and response
to treatment. Unlike the fluorescent treponemal
antibody absorption (FTA-ABS) test, which meas-
ures specific antibodies to the syphilis bacterium,
the RPR test measures nonspecific antibodies that
are produced when Treponema pallidum interacts
with human tissue. These antibodies also cross-
react with a purified mixture of lipids (cardiolipin,
lecithin, and cholesterol), known as “reagin,” which
is used as the substrate in the RPR test.

The RPR is a simplified version of the other
nonspecific screening test for syphilis, the VDRL
test. The RPR card test uses a mixture of reagin
and carbon particles to which a patient’s serum is
added. Flocculation, or clumping, of the particles
is read as a “reactive” or positive test. The test can
be quantitated by examining serial dilutions of
serum. A difference of two dilutions is required to
demonstrate a significant difference between
two tests.

JUDITH E. WOLF

(SEE ALSO: Antibody, Antigen; Fluorescent
Treponemal Antibody Absorption; Syphilis; VDRL
Test)
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RUBELLA

Rubella, also known as German measles or three-
day measles, is a mild, self-limited viral disease.
Humans are the only known natural host. In up to
50 percent of persons who are not immune, a
diffuse maculopapular red rash develops in two to
three weeks after contact with secretions from the
mouth or nose of an infected person. From 20 to
50 percent of those infected do not develop symp-
toms, however. Along with the rash, infected per-
sons may experience enlarged lymph glands,

conjunctivitis, and runny nose. Adult women may
also experience joint pain or swelling.

When infection occurs early in pregnancy, the
risk of the fetus being infected may be as high as 90
percent. Consequences of fetal infection include
miscarriages, stillbirths, and severe birth defects,
known as congenital rubella syndrome (CRS).
Known defects include cataracts, heart defects,
and hearing impairment. Up to 20 percent of the
infants born to mothers infected during the first
half of their pregnancy have CRS.

Because many people with rubella do not have
symptoms, and because many rash illnesses look
similar to rubella, a laboratory test is required to
confirm rubella infection. A blood test can be used
to detect rubella antibodies, and the virus can be
cultured and isolated from a sample of blood,
nasal or throat secretion, urine, spinal fluid, or
body tissues such as cataracts.

Rubella circulates year-round, with a regular
seasonal peak during springtime. Before the ru-
bella vaccine was used in the United States, major
epidemics occurred every six to nine years. The
last major U.S. rubella epidemic occurred in
1964–1965 and caused an estimated 12.5 million
cases of rubella and 20,000 cases of CRS in live-
born infants. Prior to vaccine use, rubella oc-
curred mainly among children. With the success of
the U.S. rubella immunization program, the inci-
dence of rubella has decreased by 99 percent to a
reported 267 cases of rubella and six cases of CRS
in 1999. In the United States, most cases of rubella
now occur mainly among adults who were born in
countries that do not have a long history of wide-
spread vaccination.

In 1969, three rubella vaccines were licensed
for use in the United States. In 1979, the currently
used vaccine—called RA27/3—was introduced,
replacing the other three. More than 95 percent of
those vaccinated develop lifelong immunity. In the
United States, one dose of rubella vaccine is rec-
ommended for all susceptible persons twelve
months of age and older, unless vaccination is
contraindicated.

Side effects following vaccination include low-
grade fever, rash, joint pain and swelling, and
lymphadenopathy. Joint pain and transient joint
swelling tend to be more severe in vaccinated
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women than in men or children. Overall, joint
pain and swelling tend to be more severe and last
longer in persons who have the natural rubella
disease than those who receive the rubella vaccine.

Although use of rubella vaccine is contraindi-
cated in pregnant women or women planning
pregnancy within three months, the U.S. registry
on inadvertent vaccination in pregnancy has docu-
mented that all infants listed in the registry were
free of defects associated with CRS. These data are
consistent with results reported from other coun-
tries. Other groups that should not be given the
vaccine include persons with immunodeficiency
diseases or compromised immune systems and
those who have recently received immunoglobulin
or have severe fever.

SUSAN E. REEF

(SEE ALSO: Communicable Disease Control; Conta-
gion; Immunizations)
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RURAL PUBLIC HEALTH
There are two common methods used to deter-
mine if an area may be properly defined as “rural.”
The first is based on population density and de-
fines a community of under 2,500 people as ru-
ral. The other approach involves the designation
of counties as being either “metropolitan” or
“nonmetropolitan.” The principal criterion for
considering a county metropolitan is the presence
of a city with 50,000 or more inhabitants within the
county. Using this definition, which is more popu-
lar with organizational and planning groups due

to a greater availability of data, nearly one-fourth
of the residents of the United States live in
nonmetropolitan counties, and the number of
nonmetropolitan counties is much greater than
the number of metropolitan counties. In 1998,
this translated to approximately 54 million people
living in rural America.

Rural communities may be at greater public
health risk because of certain geographic and demo-
graphic characteristics. Compared to urban and
suburban areas, residents of rural communities
have lower average total incomes, higher unem-
ployment rates, lower educational levels, poorer
housing, increased levels of poverty, and a greater
proportion of elderly in their midst. Rural econo-
mies are more likely to be dependent upon a single
industry. The lack of other industry to take up the
slack when the singular principal economic activ-
ity is stressed can lead to abrupt shifts in economic
well-being and to population migration away from
the area.

The lower population density in rural areas
plays a prime role in the breadth and scope of
health systems that are developed there. Access to
health care is often problematic. The relative pau-
city of health professionals in these areas makes it
difficult for residents to reach health care provi-
ders, particularly medical and dental specialists,
physical therapists, and a variety of other practi-
tioners. There are few health care facilities that can
manage acute or chronic health conditions, and at
times even primary care is difficult to access. The
loss of a physician or a health care facility may
cause a major disruption in a rural community’s
health care system.

A number of financial factors can create barri-
ers to health care in rural settings. Medicaid eligi-
bility is often more restricted by rural states; the
percentage of uninsured individuals in rural areas
is growing; and income for rural family physicians
is 15 percent lower than for their urban counter-
parts, though they tend to see more patients and
work longer hours.

Rural minorities lag behind rural whites and
urban minorities on many crucial economic and
social measures. These disparities, in addition to
inadequate community organizational and net-
work resources supportive of minorities, are for-
midable barriers to rural minorities seeking to
access and utilize the already limited health system.
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RURAL HEALTH RISKS,
NEEDS, AND ISSUES

Rural areas often have a distinct set of health
problems. These may be more complex or need to
be addressed in a different way, than health prob-
lems in metropolitan areas. Farming, mining, and
lumbering accidents; environmental hazards; mi-
gratory populations; managed-care barriers; and
health screening underutilization—these all add
complications to rural health practice. In addition,
certain problems are unique to certain areas. Farm-
ing communities may have greater encounters
with zoonotic diseases, insecticide and pesticide
contamination, farm machinery accidents, and
farmers’ lung disease, while rural areas in West
Virginia have health problems such as black lung
disease, that are unique to coal miners.

Injury is of particular concern in rural areas,
not only because of its higher incidence but also
because of the higher per capita trauma death rate
and the limited resources available to treat injury.
Delayed discovery of injury, long transportation
times, rudimentary training of prehospital person-
nel, fewer available physicians, and less experience
with trauma patients all result in a poorer progno-
sis for rural injury patients than those injured in
urban settings. Many rural areas rely on volunteer
emergency medical technicians with limited equip-
ment and training to provide prehospital care. As
a result, trauma patients may be less likely to
receive potentially lifesaving interventions such as
intravenous fluids or an artificial airway. Volun-
teer personnel may also be delayed in responding
to emergencies.

Environmental hazards of concern in rural
areas include pesticides, toxic waste products from
factories and chemical plants, and the growing
disposal of nuclear waste in these areas. Although
regulations have been developed to cope with
many environmental hazards, there are many gaps
in oversight and monitoring mechanisms. In addi-
tion, the potential health hazards of many environ-
mental agents are not fully understood.

The underutilization of common health screen-
ing procedures is a serious problem in rural areas.
Women in rural parts of the United States are less
likely to use breast cancer, cervical cancer, and
osteoporosis screening than other major popula-
tion groups, and higher rates of breast cancer and

late-stage disease have been found in some sur-
veys. Migrant populations, principally minority
migrant farm workers, tend to lack any form of
regular health care. While they are the targets of a
variety of federal and state public health pro-
grams, their disproportionately increased disease
burden persists.

A variety of diseases and health problems are
newly emerging or reemerging in rural communi-
ties. While HIV/AIDS (human immunodeficiency
virus/acquired immunodeficiency syndrome) in-
fection has been slowing in homosexual popula-
tions, its relative frequency is increasing signifi-
cantly among minorities, women, drug abusers,
and rural residents. In contrast to the early 1980s,
the twenty-five U.S. counties with the highest rates
of increase in HIV infection during the 1990s were
mostly rural counties with an average population
of 73,000. One of the reasons for this may be due
to the increased migration of AIDS patients to
rural settings. A higher frequency of heterosexual
activity is also noted among rural patients with
HIV infections. This expansion of the AIDS epi-
demic to rural areas is worrisome because rural
communities have fewer adequate health care fa-
cilities and services than urban areas, particularly
for the care of such a complex and multifaceted
disease as AIDS. Rural areas have also experienced
an increase in other sexually transmitted diseases.

Drug abuse continues to be a significant health
problem in rural communities. Rural adolescents
and adults have an equal or higher prevalence of
alcohol, marijuana, and tobacco use (lifetime and
current use) in comparison with national samples.
A 1999 report by the National Center on Addic-
tion and Substance Abuse at Columbia University
indicated that the increased use of illegal drugs in
students may be increasing at an appreciably greater
rate in rural youth than urban youth. Adult drug
usage was found to be about equal across commu-
nities of all sizes. Another study in a grade school
population in New Hampshire showed that for all
grades and both genders, alcohol is the preferred
drug, followed by cigarettes. Marijuana is the third
choice for female children while chewing tobacco
is third for male children. The use of inhalants,
cocaine, downers, uppers, psychedelics, quaaludes,
tranquilizers, and heroin was comparatively low.

The prevalence of mental health disorders,
particularly mild disorders or early phases of more
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serious disorders, is not adequately delineated in
rural populations. However, the scarcity of mental
health professionals and mental health services in
rural areas is clear—fewer than one in five rural
hospitals has treatment service for these conditions.

Drug-resistant tuberculosis is increasingly af-
fecting rural populations. This is due in large part
to infected migrant populations that have received
erratic treatment, leading to the growth of drug-
resistance within these populations. Resistant strains
from HIV/AIDS patients in rural areas may also
be playing a role in this increase.

Evidence suggests that rural residents also
suffer from more chronic illness—including visual
and hearing impairments; ulcers; thyroid, kidney,
and heart disease; hypertension; emphysema; and
arthritis—than do urban residents. Rural residents
also report more activity restrictions from these
health conditions.

There is growing information that homeless-
ness is a significant problem in rural areas. Home-
less families, in particular, are a growing segment
of the homeless population, including the subsector
of the rural homeless. This group has a high
prevalence of single family heads, unimmunized
and developmentally delayed children, and behav-
ioral problems among children and mothers.

Other health problems, such as domestic vio-
lence, exist in rural areas, but the significance is
difficult to determine, however, because of insuffi-
cient data.

HEALTH SYSTEMS IN RURAL SETTINGS

Rural health care is characterized by a relative
paucity of available health services, facilities, and
health professionals. This is particularly true for
health problems that require specialized and terti-
ary care. Many small rural hospitals closed during
the 1990s, and many health care facilities are in
serious financial straits. Transportation problems
further aggravate other barriers to accessing the
health systems in rural settings.

The Balanced Budget Act of 1997 had a seri-
ous adverse consequence on the ability of many
rural health care providers and facilities to main-
tain the services they provided to rural Medicare

and Medicaid beneficiaries. The mandated Medi-
care prospective payments systems and other Medi-
care payment changes caused some rural hospi-
tals, already struggling financially, to reduce their
services or close completely. The more recent
Medicare, Medicaid, and SCHIP Balanced Budget
Refinement Act of 1999 addressed many issues
that resulted from the implementation of the Bal-
anced Budget Act of 1997. It is estimated that the
net impact of the 1999 act was to restore approxi-
mately $17 billion, over five years, of the reduction
anticipated from the 1997 act. However, these
budgets still create a variety of responses to meet
the health care needs of rural populations, rather
than promoting a policy that strengthens a more
integrated and coordinated rural health system. It
is quite apparent that more comprehensive finan-
cial incentives that can support system integration
through reduced duplication of services and in-
creased health care efficiencies remain elusive.

During the last decade of the twentieth cen-
tury, the private sector in urban areas moved to
embrace managed care as a way to decrease costs
while attempting to maintain, or even improve,
access and quality of care. Managed care struc-
tures have developed much more slowly in rural
areas because of the relative scarcity of health
professionals and a lower population density—
with the attendant deficiency in dependable trans-
portation. To gain the same efficiencies that were
anticipated in the private sector, the use of waivers
has been used to bring managed care to the Medi-
caid environment in metropolitan areas, including
some contiguous rural areas. The transition to
Medicaid managed care has been fraught with
difficulties in client enrollment, access to services,
and provider reimbursement. Because of the un-
certainties in providing managed care to rural
Medicaid populations, coupled with the potential
of decreased profits or even financial losses, man-
aged care organizations are not eager to expand
Medicaid waivers into rural areas. The failure to
expand managed care in rural areas may not nec-
essarily be a negative phenomenon, however, be-
cause of the variable success that managed care
systems have had in urban settings.

The public health infrastructure of rural areas
is also being assaulted by financial problems and
the lack of adequately trained personnel. In many
areas, a single public health authority, often with
no public health training of the personnel, is the
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operational unit for the community or county.
However, dramatic changes are unfolding in local
and county public health departments. In 1998,
for example, the Texas Legislature approved a bill
(HB 1444) for restructuring the state’s local public
health departments and aligning their responsi-
bilities with the ten essential public health services.
The Texas Department of Health; academic, pub-
lic, and private health organizations; and commu-
nity partnerships are all working together—with
some support from tobacco lawsuit dollars—to
bring this public health restructuring to fruition.

A number of efforts are also in place or being
developed to improve rural health care services.
Some regions have established ambulance or heli-
copter services for transporting serious, acute, or
chronically ill residents to larger, more appropri-
ate health facilities. In other instances, small clinics
and secondary care installations (e.g., community
health centers, rural health clinics) have been de-
veloped through sponsorship and collaboration
by rural hospitals, private medical groups, and
federal or state programs. These smaller clinics or
care centers may be staffed by nurse practitioners
or physician assistants, often with needed backup
by rural physicians. In other models, specialists
from urban areas or larger communities travel to
rural areas on a regular basis, providing more
specialized health services.

Home health care is reaching rural residents,
although there are some differences compared to
home care in urban settings. Rural residents are
less likely to receive home health care than urban
dwellers, and while urban patients typically have
long-term illnesses and are physically dependent,
rural patients are more likely to be recipients of
post-acute care, often recovering from heart attacks.

An important model for addressing rural health
systems is the consolidated or integrated system
developed by the Marshfield Clinic in a rural
region of central Wisconsin. This six-hundred-
physician multispecialty group medical practice
runs thirty-seven regional centers and provides all
levels of care, both outpatient and inpatient, from
primary care through highly specialized tertiary
care. Computerized information systems are ex-
tensively used for patient care and administrative
functions. This has provided opportunities for
rural health research and public health surveillance.

Another ongoing collaborative model is that
of an obstetrical service (supervised by Columbia
University) woven into a system of fourteen satel-
lite clinics providing primary health care in rural
upstate New York and linked to a referral rural
hospital, the Mary Imogene Bassett Hospital. A
team of nurses, nurse-midwives, and obstetricians
in this practice model have demonstrated the feasi-
bility of providing effective care for women and
their families living in rural communities.

Urban-based health maintenance organizations
and hospitals have also organized private satellite
rural group practices, and universities have spon-
sored rural medical practices, particularly as re-
lated to their resident and student training pro-
grams (some of these are related to the federally
supported Area Health Education Centers).

Finally, rural residents, perhaps mainly through
necessity, tend to exhibit greater reliance on self-
care, with the principal role as caregiver usually
occupied by rural women. With further health
education and health promotion awareness, these
women could be major forces in improving the
health of their families and the communities.

HEALTH PROFESSIONALS

Obtaining a quality professional health care
workforce has been a long-term, unresolved prob-
lem in many rural areas. Not only is the number of
primary-care physicians practicing in rural areas
often inadequate, but many such practitioners are
also in older age brackets. In addition to physi-
cians, shortages of health professionals include
midlevel practitioners such as nurse practitioners,
nurse-midwives, physician assistants, and nurse
anesthetists. Dentists, social workers, allied health
personnel, pharmacists, and mental health per-
sonnel, are also in short supply. In addition, health
professionals, particularly medical specialists, are
needed to manage the special needs of mothers
and children, the elderly, those with complex and
chronic illnesses such as AIDS, and minority popu-
lations. Midlevel health professionals or practi-
tioners (e.g., nurse practitioners, certified nurse-
midwives, physician assistants) are quite useful in
providing needed primary care services to rural
communities. Their role in rural health centers, in
particular, as well as related governmental efforts
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to establish a more adequate reimbursement mecha-
nism under Medicare and Medicaid for the ser-
vices of midlevel practitioners (Rural Health Clinic
Services Act), enhances their outreach to rural
residents. The American Academy of Family Prac-
titioners has released guidelines in the supervision
of these practitioners to direct, coordinate, and
review such care. A greater liberalization of health
professions practice acts in individual states to
expand the scope and autonomy of clinical prac-
tice by these midlevel professionals, a highly con-
troversial issue, could potentially reduce even fur-
ther the unmet primary health care needs of rural
communities. Reform of payment systems to favor
rural and primary care clinicians as a whole would
be beneficial to counter the specialty and geo-
graphic differential in incomes among physicians
and other health professionals.

Unfortunately, the principal factors (e.g., edu-
cation and training, reimbursement, regulation)
that influence the recruitment and retention of
needed health professionals in rural America are
not given sufficient attention by educational insti-
tutions, governmental programs, and policymakers.
To adequately meet the needs of rural communi-
ties it is vital that effective interventions take place
in the health profession education system, which is
predominantly geared to urban areas in recruit-
ment, orientation, and training.

On the positive side, there are a number of
programs, such as the Area Health Education
Centers, Interdisciplinary Rural Health Training
Grants, and other rural initiatives sponsored by
the Health Resources and Services Administra-
tion, that provide support for the education and
training of health professionals for rural areas.
The placement of, and increased access to, health
professionals and facilities in rural areas is pro-
moted by the National Health Service Corps, the
Community and Migrant Health Center Program,
and through telecommunications and health sup-
port efforts from the Office of Rural Health Policy.
Likewise, there are educational institutions that
promote efforts to improve the health workforce
in rural communities. A study of these institu-
tional efforts by the National Rural Health Asso-
ciation (1992) revealed some quite successful aca-
demic programs that feature specific characteristics
such as targeted recruitment efforts, rural-oriented
didactic and clinical instruction, effective preceptors

at rural practice sites, and availability of sociocultu-
ral or ethnographic information about rural popu-
lations for students. Selected successful rural-
oriented academic programs include the follow-
ing characteristics:

• Recruitment efforts target students from
nonmetropolitan areas.

• A specific program or tract is rural-
oriented in both didactic and clinical
instruction, with faculty that are knowl-
edgeable of and committed to rural
health.

• Preceptors at rural practices sites are fully
qualified to teach/evaluate students and
are integrated into the faculty.

• Students learn sociocultural and
ethnographic information about the rural
population.

• Academic programs tailored to allow stu-
dents to remain in their own community
are developed.

• Administrative support for the academic
program, including technology mainte-
nance, and faculty and student travel and
lodging is provided.

In 1995, Texas A&M University opened the
School of Rural Public Health, which is intended
to provide a strong academic resource to educate
students and future leaders, develop research on
important issues, and provide service and out-
reach to benefit the health of rural communities
and residents. The school is also making a con-
certed effort to provide public health education to
the large proportion (estimated at over 80%) of
individuals assuming public health responsibilities
who have had little formal education in public
health. This effort is being made through a gradu-
ate education program, and it could be of special
significance to rural communities and counties
where no public health department exists and the
only public health resource is a single health pro-
fessional with minimal public health education.

In spite of these and other excellent programs
and activities, the problem of an inadequate health
professions workforce in rural areas persists. It is
clear that additional innovative, effective meas-
ures and a more determined commitment to ad-
dress this national problem are required.
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RESEARCH ON RURAL HEALTH ISSUES

Research on rural health issues is also plagued by a
research and institutional structure and bias that
favors urban areas. Yet, there is a substantial need
for research efforts to identify and analyze signifi-
cant rural health problems. Research is needed on
attitudes about family planning services among
adolescents and young adults, access to health care
for rural Medicaid populations, the health of rural
homeless families, and incidence and manage-
ment of domestic violence and mental health
disorders.

It is also important to develop and monitor
health policies that take consequences for rural
communities into account. At the beginning of the
twenty-first century, much health policy activity
revolved around cost containment issues rather
than access to services. Access is, of course, a
crucial issue for rural communities and needs to
be addressed. The policy implications of ongoing
and future demographic changes—such as the
increase in rural elderly residents and minority
populations and the frequency of chronic dis-
eases, which place significant stresses on rural
health systems—also require attention. Policy de-
velopment will need to address the emergence and
increase of diseases such as HIV/AIDS, sexually
transmitted diseases, drug-resistant tuberculosis,
and substance abuse in rural populations. Effec-
tive environmental interventions in farms, includ-
ing the allocation of more resources to farm safety
programs and a revision of current farm safety
legislation, is also necessary.

CIRO V. SUMAYA

(SEE ALSO: Economics of Health; Environmental
Determinants of Health; Equity and Resource
Allocation; Essential Public Health Services; Farm
Injuries; Inequalities in Health; Migrant Workers;
Regional Health Planning; Urban Health Planning;
United States Department of Agriculture [USDA])
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RUSH, BENJAMIN
Benjamin Rush was born in 1745 in Byberry,
Pennsylvania, approximately twelve miles from
Philadelphia, where he died in 1813. In 1761, Rush
began a medical apprenticeship with a distinguished
physician, Dr. John Redman in Philadelphia, and
he completed his training at the University of
Edinburgh, where he studied with William Cullen
and was exposed to the philosophies of the Enlight-
enment. Upon obtaining his degree, Rush returned
to Philadelphia in 1769 and became a professor of
Chemistry at the College of Philadelphia’s medical
school, where he instructed approximately three
thousand American students between 1779 and
1812. Being very determined to advance the hu-
man condition, Rush formed the first dispensary
for medical relief for the poor in the United States.
Later in his life, he focused on diseases of the
mind. He approached mental illness as a disease as
significant as those that attacked the body. While
his theory of causation was representative of the
limitations of medical theory of the time, his advo-
cacy of humane facilities, his use of occupational
therapy, and his belief that mental illness could be
understood through systematic study have led him
to become known as the father of American
psychiatry.

At times, Rush found himself embroiled in
controversy. During a yellow fever epidemic that
raged through Philadelphia in 1793, Rush advo-
cated numerous and generous bloodlettings, which
many of his colleagues viewed as extreme and
dangerous.

During the American Revolution, Rush served
as surgeon general of the Continental army. He
deplored the squalid conditions of the encamp-
ments and, undiplomatically, blamed George Wash-
ington for their condition. Rush advocated per-
sonal cleanliness, a better diet, and resisting the
temptation of distilled liquors, accurately identify-
ing the health-related hazards of whisky and gin.
After the war, Rush led the campaign to tax whis-
key and use the tax money to finance the new
government of the United States.

Rush’s seminal works include: A Syllabus of a
Course of Lectures on Chemistry (1770); Directions for
the Preserving the Health of Soldiers (1778); An Enquiry
into the Effects of Spirituous Liquors upon the Human
Body, and Their Influence upon the Happiness of
Society (1784); and Medical Inquiries and Observa-
tions Upon the Disease of the Mind (1812).

JENNIFER KOSLOW
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