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There are at least three major encyclopedias in the
field of aging, all of them general and comprehensive.
This new encyclopedia is focused more on health and,
as such, is aimed at assisting researchers, students,
and practitioners working in the fields of medicine,
nursing, epidemiology, public health, health services,
and related areas. The topic areas reflect the range
covered in the Journal of Aging and Health, which I
founded in 1989. There is also a heavy dose of geri-
atrics with respect to geriatric syndromes and com-
mon diseases of aging. The field of health and aging
has grown nearly exponentially during recent decades,
and I hope this encyclopedia captures some of the
excitement of the research enterprise in terms of new
findings as well as conceptual developments guiding
research, practice, and policy.

The editorial process began with appointing three
associate editors with special expertise in mental
health (Dan Blazer), health services and public health
(Larry Branch), and geriatrics (Stephanie Studenski)
to complement my expertise in epidemiology and
social science. A preliminary list supplied to the edi-
tors was reviewed and revised during several face-to-
face meetings. Lists of entries were reviewed by the
24 members of our advisory board and were revised
accordingly.

The Encyclopedia of Health and Aging is organized
in an A-to-Z (alphabetical) format rather than by spe-
cific themes. However, a Reader’s Guide groups the
entries into 11 themes or content areas: Aging and the
Brain, Diseases and Medical Conditions, Drug-Related
Issues, Function and Syndromes, Mental Health and
Psychology, Nutritional Issues, Physical Status,

Prevention, Sociodemographic and Cultural Factors,
Studies of Aging, and Systems of Care.

It was decided that the encyclopedia would also
include entries on health and aging in specific important
countries and world regions: Mexico, Canada, Latin
America, Europe, Asia, Africa, and Australia and New
Zealand, with the latter being prepared by Gary Andrews
just weeks before his death. As can be seen in the
Reader’s Guide, we give coverage to landmark studies of
aging such as the Duke Longitudinal Studies, the
Established Populations for Epidemiologic Studies of
the Elderly, the Health and Retirement Study, and the
National Long Term Care Survey. An appendix provides
a list of 45 online resources on health and aging aimed at
researchers, practitioners, and the lay public.
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ACCELERATED AGING SYNDROMES

Approximately 35% of the factors that influence life
expectancy are inherited. Accelerated aging is there-
fore usually associated with genetic abnormalities.
None of the accelerated aging syndromes, however,
leads to a uniform, systematic “speeding up” of the
aging process. A number of genetic disorders can lead
to premature or accelerated aging (also referred to as
progerias), including Down syndrome, Hutchinson–
Gilford syndrome, and Werner’s syndrome. Down
syndrome, by far the most common, is caused by three
copies of chromosome 21. Yet we usually do not con-
sider this genetic disorder to be a disorder of acceler-
ated aging because the focus is on the mild mental
retardation, characteristic physical features, and
“pleasant personality” associated with the syndrome.
Nevertheless, people who experience Down syndrome
demonstrate a number of findings associated with pre-
mature aging such as the early appearance of changes
in the brain (specifically the accumulation of senile
plaques and neurofibrillary tangles) that we find in the
brains of nearly all very old people and more fre-
quently (and in a somewhat different distribution) in
Alzheimer’s disease. The life expectancy of Down
syndrome patients is significantly shortened as well.

Hutchinson–Gilford syndrome, a very rare condi-
tion, is the earliest onset accelerated aging syndrome. It
is associated with dwarfism, physical immaturity, and
pseudosenility. People who are affected look like very

old, wizened, and diminutive adults with distorted
features (due to bone abnormalities that include dimin-
ished growth of the lower jaw and generalized osteo-
porosis). Their heads are large when compared with
their faces, whereas the ears and noses are small.
Intense progressive atherosclerosis occurs during child-
hood and is the primary cause of death. The syndrome
appears to be a rare autosomal recessive condition but
also may be autosomal dominant with incomplete pen-
etrance (an inherited trait that does not manifest itself
universally). Death usually occurs during the teens.

Werner’s syndrome, which is also very rare but has
typically been considered the prototypical accelerated
aging syndrome, usually appears later than the previ-
ous conditions. Once the condition manifests itself,
however, those affected look 20 to 30 years older than
their actual ages and their life spans are shortened. The
disease usually has its onset before the affected people
reach full maturity, usually during or after puberty, so
those affected have thin limbs and are smaller in
stature and less developed in other adult characteristics
than would be expected. Their appearance is striking.
Werner’s patients have tightly drawn faces, pinched
expressions, and protruding eyes. They exhibit beaked
noses, protuberant teeth, and recessive chins. Many
age-related characteristics appear early, including
cataracts, hypogonadism (with lowering of testos-
terone in males), atherosclerosis, and early onset of
diabetes. Cancers frequently appear before death. As
would be expected, the life spans of Werner’s patients
are shortened significantly. A specific genetic mutation

A



has been associated with Werner’s syndrome, namely
the WRN on chromosome 8. When the protein encoded
by this gene loses function, the result is a genomic
instability that appears to hasten the aging process.

—Dan G. Blazer

See also Active Life Expectancy; Biological Theories of
Aging

Further Readings and References
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longevity, and aging. In: Hazzard WR, Blass JP,
Ettinger WH, eds. Principles of Geriatric Medicine and
Gerontology. 4th ed. New York: McGraw-Hill;
1999:21–44.

ACTIVE LIFE EXPECTANCY

Active life expectancy (ALE), part of the family of
health expectancies, is a summary measure of popula-
tion health (SMPH) that combines mor-
tality and morbidity in a single metric.
ALE, sometimes called healthy active life
expectancy (HALE, e.g., in the United
Kingdom), combines mortality data with
data on the performance of activities of
daily living (ADLs) and instrumental
activities of daily living (IADLs) in a
single metric.

Because it aims to measure how long
people live or can live independently,
ALE should be computed with data on
the receipt of help and the need for help
to perform ADLs and IADLs, respec-
tively. When difficulty to perform ADLs
and IADLs is used instead, the corre-
sponding health expectancy belongs to
the neighboring class of life expectancy
without disability and, more precisely,
without activity restriction. However, the

terminology related to the summary measure of popu-
lation health has still not been agreed on internationally.

Background

Summary measures of population health, such as
ALE, answer whether overall life expectancy is
increasing faster or slower than life expectancy spent
in good health. This question led to the development
of a new family of indicators, namely health expectan-
cies. The general model of health transition proposed
by the World Health Organization (WHO) in 1984
distinguished overall life expectancy, disability-free
life expectancy, and morbidity-free life expectancy
(Figure 1). Its strength lies in its ability to assess the
likelihood of different health scenarios expressed as
interrelationships among these three measures: a pan-
demic of chronic diseases and disabilities, a compres-
sion of morbidity, and contradictory evolutions that
include the scenario of dynamic equilibrium.

Research on such measures, combining mortality
and morbidity data at the population level, dates back to
the 1960s. The first method of calculation was pro-
posed by H. F. Sullivan in 1971. Soon research took
two directions. One, following the work of Sullivan,

2———Active Life Expectancy

MORBIDITY

MORTALITY

DISABILITY

P
ro

p
o

rt
io

n 
su

rv
iv

in
g

 (%
)

100

90

80

70

60

50

40

30

20

10

0 10 20 30 40 50 60 90 100 110

Age
ee

M
60

50
0

70 80

Figure 1 General Model of Health Transition

Source: World Health Organization. The uses of epidemiology in the study of the
elderly: Report of a WHO Scientific Group on the Epidemiology of Aging.
Geneva: WHO (Technical Report Series 706), 1984. Reprinted with permission.

Note: e0** and e60** are the numbers of years of autonomous life expected at birth
and at 60 years of age, respectively. M50** is the age to which 50% of females
could expect to survive without loss of autonomy.



gave priority to data availability and calculation sim-
plicity. The other, following the work of J. W. Bush and
his collaborators, focused on several methodological
refinements, including the multistate approach and
weighting combinations. Health expectancies have
been increasingly used in industrialized countries to
assess the evolution of the populations’ health status, in
particular that of older people. Being independent of
the size of populations and of their age structure, health
expectancies allow direct comparisons of the different
groups that make up populations (e.g., sexes, sociopro-
fessional categories, regions). Since 1989, an interna-
tional research network, REVES (Réseau Espérance de
Vie en Santé [Network on Health Expectancy]), has
coordinated research on summary measures, the need
for which has been voiced by a number of international
agencies such as WHO and the Organization for
Economic Cooperation and Development (OECD).
Indeed, in the final communiqué of its 1997 summit in
Denver, Colorado, the Group of 8 (G8) encouraged col-
laborative biomedical and behavioral research to
improve ALE and reduce disability.

The health expectancy approach has now been
extended to incorporate the modern concepts of the
disablement process: chronic morbidity, functional
limitation, activity restriction, and physical depen-
dency, with progressively more attention being
devoted to mental health expectancy.

Calculation and 
Main Characteristics

The principle of any health expectancy calculation is to
separate the years lived by the population of a life table
between two ages into the years lived in good health
and the years lived in bad health. There are basically
two methods for this. The prevalence life table method
(Sullivan) uses observed cross-sectional prevalence to
estimate the period prevalence of health problems
introduced in the summary indicator. The multistate
life table method, on the other hand, uses the observed
transitions between health states and death to compute
the period prevalence of the health problem.

From a mathematical point of view, the multistate
life table method is preferred because it is homogeneous

with the period life table used to compute yearly life
expectancy. However, only longitudinal surveys with
at least two waves or panel surveys can provide 
the needed transitions. From a practical point of view,
the prevalence life table method is popular due to the
greater availability of cross-sectional surveys. For
health monitoring, the key issue is the repetition of the
same survey over time. Chronological series of cross-
sectional surveys such as the National Health
Interview Survey (NHIS) are available in a number of
countries, but repeated comparable longitudinal sur-
veys over time are rare and the U.S. Longitudinal
Study of Aging (LSOA 1 and LSOA 2) is unique.
These advantages and disadvantages explain why both
methods are currently used.

In both cases, the sum of complementary health
expectancies is always equal to life expectancy (LE).
For example, ALE plus dependent life expectancy
(DLE, i.e., life expectancy with the need of help to
perform ADLs) is equal to total life expectancy (ALE
+ DLE = LE). LE can be decomposed into as many
states as desired; for example, three states (LE with
disability + LE with mild disability + LE with severe
disability = LE). Health expectancies can also be
divided; the ratio of ALE to total life expectancy indi-
cates the part of life expectancy lived independently
(generally expressed as a percentage).

A Minimum Set of Health 
Expectancies and Future

Harmonization

ALE is one of several possible health expectancies,
and health authorities in North America and Europe
currently recommend a small set of health expectan-
cies to better cover the different health dimensions. For
example, in the United States, the set of summary mea-
sures recommended for monitoring progress toward
the first goal of Healthy People 2010 includes years of
healthy life defined as life without disability (YHL),
years of healthy life (as used for Healthy People 2000),
years of healthy life without functioning problems, years
of healthy life without specific diseases, years of
healthy life in excellent or very good health, and years
of healthy life lived with good health behavior.

Active Life Expectancy———3



In 2005, the European Union (EU) selected healthy
life years (HLY), defined as disability-free life
expectancy, as one of the structural indicators to be
examined every year during the European Spring
Council. Using data from the European Community
Household Panel (ECHP), trends in disability-free life
expectancy for the EU-15 are available from 1995. Its
successor, the EU Survey on Income and Living
Conditions (EU–SILC), will be used from 2005
onward for the current EU-25 member states. HLY is
completed by a set of summary measures computed by
the European Health Expectancy Monitoring Unit
(EHEMU), including activity limitation-free life
expectancy, chronic condition-free life expectancy,
self-perceived health expectancy, and life expectancy
in good health combining the three previous indicators
(no activities limitation, no chronic condition, and
being in very good or good perceived health).
However, some European countries, such as the United
Kingdom and Denmark, have their own national series
of summary indicators.

The two indicators, years of healthy life defined as
life without disability used in the United States for
Healthy People 2010 and healthy life years (defined as
disability-free life expectancy) used in the EU as a
structural indicator, are very similar in their method of
computation (the Sullivan method) and data used
(observed cross-sectional prevalence) but are not iden-
tical. Similar indicators are also used in other OECD
countries (e.g., Australia, Canada, Japan). As for life
expectancy at birth, the main (potential) interest of a
summary measure of population health such as ALE is
to be comparable between countries. Therefore, the
next step will be harmonization of the health data,
including ADL and IADL data, from cross-sectional or
longitudinal health surveys.

Between 2000 and 2003, the WHO already
attempted to use a single summary measure of popula-
tion health, called “healthy life expectancy,” to assess
overall population health and judge how well the
objective of good health was being achieved by coun-
tries. The indicator developed by the WHO for this
purpose was a health-adjusted life expectancy (HALE)
based on life expectancy at birth but including an
adjustment (weights) for time spent in different health
states. It is most easily understood as the equivalent

number of years in full health that a newborn can
expect to live based on current rates of ill health and
mortality. For the 2000 report, a great deal of simulated
data was used, but during the subsequent years more
empirical data were collected through population
surveys such as the World Health Survey. Thus, the
healthy life expectancy estimates published for nearly
200 countries by the WHO are not directly comparable
from year to year because of changes in methodology
and because the last set of estimates relates to 2002.

Although there has been an initial failure to develop
an international SMPH, existing sets of indicators,
such as those in the United States and EU, point the
way toward a common effort with strong involvement
from countries prioritizing simple methodology and
well-accepted health concepts. All of this suggests that
ALE is a good candidate for such harmonization.

—Jean-Marie Robine

See also Compression of Morbidity; Disability and the
Disablement Process; Longevity; Longitudinal Study of
Aging; Multiple Morbidity and Comorbidity
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ACTIVITIES OF DAILY LIVING

AND INSTRUMENTAL ACTIVITIES

OF DAILY LIVING

During the middle of the 20th century, as the scope
and effectiveness of rehabilitation began to expand,
standardized measurement of activities of daily living
(ADLs) became more commonplace. The term activi-
ties of daily living was first used to refer to the basic
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tasks of everyday life such as eating, bathing, dress-
ing, toileting, and transferring—the basic functions
needed to maintain independent living within the
community. When people are unable to perform these
activities, they need help to function from other
humans, mechanical devices, or both. As such, mea-
suring ADL disability has become a standard way to
describe the functional status of a person within his or
her daily life and represents a tool for describing an
individual’s care needs.

There are no definitive or strict rules as to what
constitutes an ADL disability and/or what are the
component items or activities. Most researchers, how-
ever, refer to two main types of ADL disability: basic
ADLs and instrumental ADLs.

Basic ADLs

There are numerous basic ADL instruments that seek
to quantify basic physical functions and obtain a
numerical value. These systems are useful for priori-
tizing care needs, estimating resource demands, and
tracking progress of individuals. Most basic ADL
instruments can be traced back to the Katz ADL Index
or the Barthel Index.

KKaattzz  AADDLL  IInnddeexx

Sidney Katz and his colleagues coined the term
activities of daily living and created an ADL index
that encompassed six basic activities of daily life:
feeding, continence, transfers, toileting, dressing, and
bathing (e.g., sponge, shower, tub). The Katz ADL
Index, first developed to study the effects of treatment
on the elderly and the chronically ill, is frequently
used in geriatrics as a very practical measure of dis-
ability related to many disorders or health conditions.
Through observation and interview, the clinician rates
each activity on a 3-point scale of independence/
dependence. The final stage in scoring involves sum-
marizing the item-specific dependent/independent
classification on a 7-point Guttman scale that reflects
the number of ADL areas of dependency. The
Guttman scaling (or hierarchica1) properties of the
Katz ADL scale have made it easier to track the func-
tional progress of disabled persons.

BBaarrtthheell  IInnddeexx  ooff  AADDLL

Within the rehabilitation field, the Barthel Index of
ADL was one of the first methods developed to assess
and communicate to other rehabilitation professionals
the degree of disability of a particular individual. In
essence, the Barthel index records indicators of inde-
pendence in 10 different ADLs that cover personal
care and mobility: bowel status, bladder status,
grooming, toilet use, feeding, transfer, mobility, dress-
ing, stairs, and bathing. The Barthel index yields an
overall score that is formed by adding scores on rat-
ings of each individual item and reflects the amount of
time and assistance an individual requires. Scores
range from 0 to 100 in steps of 5, with higher scores
indicating greater functional independence. The
Barthel index is completed by a health professional
from medical records or from direct observation.

Most basic ADL questions/items reflect relatively
severe levels of disability and thus are most useful
with individuals who are in institutions. They are less
sensitive to variations in disability at the upper levels
of functioning.

Instrumental Activities 
of Daily Living

During the 1970s, the basic ADL concept was
expanded to consider problems more typically encoun-
tered by individuals functioning in the community—
activities such as getting around in the community,
cooking, housekeeping, and managing money. This
area of disability assessment has become known as
instrumental activities of daily living (IADLs).

IADL assessment is typically done with less
severely disabled individuals, often with people living
in the community. Most of these assessments were
designed to improve on the sensitivity of basic ADL
scales that were found not to identify higher levels of
functioning or minor changes in functioning.

RReesseeaarrcchh  EEvviiddeennccee

Measurement of the ADLs and IADLs is critical
because they have been found to be significant predic-
tors of admission to a nursing home, use of paid home
care, use of hospital services, living arrangements, use
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of physician services, insurance coverage, and mortal-
ity. For research on the elderly, the ability to perform
the ADLs has become a standard variable to include in
analyses just like age, sex, marital status, and income.
Estimates of the number and characteristics of people
with problems performing ADLs are also important
because of the increasing number of private long-term
care insurance policies and proposed public long-term
care insurance programs that rely on ADL measures to
determine whether an individual qualifies for benefits.

In part because of their predictive value and wide-
spread use in clinical settings, basic ADL disability
assessment has also come to play a major role in large
national surveys covering the long-term care popula-
tion. They serve as an indicator of the number of elderly
persons who are functionally disabled, identify the
types and severity of those disabilities, and assess the
adequacy of long-term care settings and services. A
number of national surveys that measure the ability of
elderly people to perform basic ADLs have been con-
ducted. Although persons of all ages may have prob-
lems performing the ADLs, prevalence rates are much
higher for the elderly than for the nonelderly. Within
the elderly population, ADL prevalence rates rise
steeply with advancing age and are especially high for
people age 85 years and older. The general pattern of an
increase in ADL disability with advancing age is fairly
similar across industrialized societies, even though
there may be significant differences in the prevalence of
particular disabilities. Differences in health policies and
health care systems mean that differing emphases are
placed on interventions aimed at ADL disability.

Numerous studies exploring late-life ADL disabil-
ity trends in the United States have been published
over the past decade, frequently with conflicting
results. In large part, discrepancies across studies are
related to different methods that are used across
studies to assess ADL disability. Overall, much of the
research on late-life ADL disability suggests that
some improvements in late-life functioning in ADLs
have occurred during the past few decades within the
United States. Declines have been seen primarily in
the IADLs—activities such as shopping, managing
money, and doing laundry. Much smaller declines in
difficulty performing basic ADLs have been observed.

The research evidence further suggests that gaps in
improvements across racial groups have remained
steady and that gaps in improvement across socioeco-
nomic groups have widened.

—Alan M. Jette

See also Disability and the Disablement Process; Driving;
Exercise and Physical Activity; Mobility; Mobility
Assessment; Performance Measures of Physical Function;
Rehabilitation Therapies
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ADVANCE DIRECTIVES

Advance directives are legally recognized expressions
by people about how they want certain aspects of med-
ical care to be done for or about them in the event of dis-
ability or incompetence. Advance directives are usually
written documents that may need to conform to specific
state laws. Verbal expressions of intent may be permit-
ted in some states, but they may create ambiguity, lead-
ing to conflicts between parties and to costly litigation.
The purpose of advance directive documents is to pro-
vide a legal enforceable basis for exercising the specific
intentions of people, while they are still alive, about the
medical care services they wish to receive. Specifically,
they provide instructions about whether heroic measures
should be taken to keep them alive in the event of a heart
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attack or life-threatening accident; whether they wish to
have artificial life support devices such as respirators
and nutrition/hydration tubes; whether they want antibi-
otics; the conditions for which they may want treatment;
and who is delegated, in the event of incompetence, to
make medical care decisions on their behalf. Advance
directives also may specify people’s wishes regarding
participation in medical research such as who may make
research decisions for them or the types of research in
which they are willing to participate.

Advance directives involve specific documents,
including living wills, health care surrogates/durable
powers of attorney for health care, and “do not resus-
citate” orders. In discussing executed legal docu-
ments, we refer to the person signing the documents
as “Party A” and to persons who may have authority
delegated under these documents as “Party B,” “Party
C,” and so on. These documents should be discussed
among adult family members, and persons should
consider executing them as soon as they are legally
competent, usually 18 years of age. The documents
can always be changed. But if they are not in place,
controversy and even litigation can erupt to destroy
the fabric of families and loved ones. Each type of
advance directive document carries a different kind of
legal weight and purpose. Many states require sepa-
rate documents to accomplish each task.

Health Care Surrogate/Durable 
Power of Attorney for Health Care

The most important document is the health care surro-
gate, which may also be called a durable power of
attorney for health care. This document delegates legal
power from Party A to Party B to make medical care
decisions for Party A. A health care surrogate document
is not intended for use in terminal cases exclusively but
rather is used in the event that Party A is not in a posi-
tion to make decisions. This may occur, for example,
as a consequence of an accident, following exploratory
surgery and the need to obtain authorization to perform
additional procedures, or dementia.

The surrogate document can be generic or very
specific. A generic surrogate document would state
that Part A delegates all medical care decision making

to Party B in the event that Party A is not able to make
decisions. The surrogate can transfer this authority
even if Party A is not completely incapacitated, or it
can specify that Party B’s powers come into effect
only if Party A is deemed to be legally incapacitated.
If Party A is deemed to be incompetent, a legal
guardian might need to be appointed by the court.

Following the more than decade-long dispute
between the parents and husband of Theresa Marie
(Terry) Schiavo and the international drama surround-
ing her death in 2005, many attorneys recommend that
advance directive documents be specific and inclusive
rather than general and vague. For example, a surro-
gate document that merely transfers general authority
for making medical decisions might be subject to
challenge by a family member, a liability-sensitive
hospital, or even the state if there are any questions
about the “real” intentions of Party A. Therefore,
Party A may wish to clearly articulate particular sce-
narios and scopes of authority for which Party B is
expressly authorized to make decisions. These could
include decisions to perform surgeries; reference to
specific surgeries (e.g., exploratory, diagnostic) as
opposed to, or including, therapeutic surgeries or
amputations; and decisions to withdraw or withhold
certain medical treatments, including (but not limited
to) antibiotic therapy and therapies using experimen-
tal techniques. Party A will usually designate a Party
B as the primary surrogate and a Party C in the event
that Party B is unwilling or unable to serve.

Some people want to have more than one person
serve as their surrogates. In such instances, they may
state that they want both Party B and Party C to make
decisions regarding medical care. But Party A should
try to avoid circumstances of disagreement between
parties and a deadlock or impasse. Decisions to appoint
a surrogate should always be made based on Party A’s
desire to have her or his intentions carried out by some-
body Party A trusts to represent those intentions. The
surrogate can be a relative, a loved one, or a friend.

Living Wills

Living wills are advance directives in which Party A
clearly indicates how she or he wants to be treated in
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the event that Party A has a diagnosed terminal condi-
tion, is in a persistent vegetative state, or is in another
legally defined “end of life” circumstance from which
no reasonable medical recovery is likely. Depending
on state laws, this may also include dementia. The
general presumption in medical care is that physicians
and health care organizations will seek to keep people
alive as long as possible. Party A may expressly want
to be kept alive under any and all circumstances or
may wish to avoid the pain, expense, and humiliation
associated with what might be a lengthy, but certain,
dying process. Some living wills expressly delegate
the responsibility for carrying out Party A’s intention
to a specific Party B, but this is not the rule.

Each state defines “terminal” differently and pro-
vides different guidelines for allowing Party A to state
that she or he wants any and all medical interventions,
wants to be allowed to die without any medical inter-
vention, or wants to die as a consequence of removing
an existing intervention.

The living will should be used in conjunction with
the health care surrogate, but it is distinguished as an
expression of intent about the heroic measures to keep
Party A alive, whether Party A wants to be kept alive
regardless of the condition or the cost of maintenance,
whether Party A wants to be attached to a respirator or
a nutrition/hydration tube or to receive antibiotic ther-
apy, or whether Party A wants to be treated for a
newly identified illness or condition once a terminal
condition has been diagnosed. The living will is
intended to serve as a guide to the care Party A wishes
to have, but the surrogate is a delegation of trust and
expectation. In the event that Party B disagrees with
the express intentions in the living will, the surro-
gate’s judgment likely will prevail; unless effectively
challenged by an outside party, using the living will
alone will serve as evidence of Party A’s intentions. A
scenario such as this underscores the importance of
choosing a health care surrogate whom Party A knows
and believes will fulfill her or his expectations about
medical and end of life decisions. The formal delega-
tion of surrogacy creates the presumption that the sur-
rogate will be acting on behalf of Party A.

Again, specificity is important to avoid ambiguity
and controversy. The particular form of the living will

document is also important. In most jurisdictions, it
must be signed, witnessed, and notarized. In some
jurisdictions, it must follow a particular format and
reference state law. Not all jurisdictions will honor the
living will of another state. Persons who travel fre-
quently, or who have residences in more than one
state, should determine how each state requires living
will documents to be created.

In the case of both health care surrogates and living
wills, Party A should make certain that the executed
documents are in a place where they can easily be
accessed; a copy should be given to Party A’s attorney
and to the person in each document who is authorized
to make decisions for and on behalf of Party A.
Providing a copy to Party A’s physician is also prudent.
Many hospitals now formally ask patients about
advance directives on admission and may even offer
documents for them to sign. No legal document
regarding a person’s life or health should be signed
without carefully considering the implications of that
document and without consulting family members and
loved ones. Executing a health care surrogate and/or a
living will without telling anybody about them is likely
to create controversy and chaos.

Some jurisdictions will accept video statements
of intent regarding health care surrogates and living
wills. Some jurisdictions will accept verbal nonwrit-
ten evidence of a person’s intent, usually subject to a
hearing and the presentation of evidence. But to
avoid confusion and ambiguity, written, signed, wit-
nessed, and notarized documents are the only rea-
sonable assurance that a person’s intentions will be
carried out.

“Do Not Resuscitate” Orders

“Do not resuscitate” orders (DNRs) orders are
arrangements made between Party A and her or his
physician regarding resuscitation in the event of an
accident such as a heart attack, a stroke, or another
sudden threat to life. DNRs are most often executed
by persons who have chronic, terminal, and life-
threatening conditions and who do not want to take
the chance of awakening in a coma, in a vegetative
state, or in profound disability. A DNR is agreed to
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between the physician and the patient and is signed by
the physician. The order is then placed in Party A’s
medical record. It may also be posted on Party A’s
refrigerator at home or worn on a medical bracelet to
alert emergency medical technicians.

Even with an advance directive, some hospitals or
physicians might not wish to agree to abide by the
terms of a living will. In such instances, it may be nec-
essary to transfer the person out of that institution and
into the care of another physician and hospital. To
avoid this controversy, people should know in
advance the advance directive policies of their local
hospitals and treating physicians. Copies of advance
directives should be given to physicians, treating hos-
pitals, attorneys, spouses, family members, and loved
ones—and especially to those persons designated to
make decisions. Advance directive documents should
be revisited periodically to make certain that the inten-
tions of the parties remain the same. Guidelines for
advance directives are often available on the websites
of state departments of health and state medical and
bar associations.

—Jay Wolfson and Amber M. Gum

See also Death, Dying, and Hospice Care; Elder Abuse and
Neglect; Legal Issues
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ADVERSE DRUG REACTIONS

Adverse drug reactions (ADRs) are common in older
adults and can result in significant health care costs,
reduced quality of life, and death. Many ADRs are
preventable. Because one of the most important risk
factors is the use of multiple medications, health care
providers should ensure that patients are maintained
on the fewest number of necessary medications to
manage their health conditions.

Definitions

Several well-accepted definitions of ADRs exist. The
World Health Organization defines an ADR as a nox-
ious or unintended response to a drug occurring in pro-
phylaxis, diagnosis, and therapy, apart from failure to
accomplish the intended purpose. This ADR definition
refers to injuries that occur at usual medication doses. A
source of confusion in the literature is the interchange-
able use of the terms adverse drug reactions and
adverse drug events (ADEs). The Institute of Medicine
defines an ADE as injury consequential to drug use.
Under this definition, an ADE not only includes an
ADR, or an injury that occurs at usual doses, but also an
injury that occurs with inappropriate use or overdose.

Epidemiology

Complications of ADEs may include hospitalization,
increased hospital stays and health care expenditures,
morbidity, and death. The incidence of ADEs varies
by type of health care setting (e.g., ambulatory clinic,
hospital, nursing home). In a cohort of older Medicare
enrollees, the rate of ADEs was 50.1 per 1,000 person-
years. In long-term care facilities, the rates of ADEs
were reported as 1.9 to 9.8 per 100 resident-months.
ADEs are a common cause of hospital admission of
older adults and were responsible for 6% to 24% of all
hospital admissions. Of all ADEs, 23% to 28% were
categorized as serious.

Approximately one quarter to one half of ADEs are
considered to be preventable. Errors are most likely to
occur at the time of prescribing a medication or dur-
ing monitoring of therapy. Prescribing errors include
choosing an inappropriate medication, prescribing a
medication that interacts with another medication in
the individual’s regimen, and prescribing a drug in the
face of an established drug allergy. Errors in monitor-
ing of therapy may include failing to obtain necessary
laboratory values to monitor drug therapy and not
responding promptly to signs, symptoms, or labora-
tory evidence of drug toxicity.

Many researchers have attempted to identify risk
factors for ADEs, an endeavor that has been disap-
pointing. The most persistent risk factor for ADEs is
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use of multiple medications; thus, it is important that
patients be maintained on the fewest number of med-
ications needed to manage their health conditions.
Researchers have not found ADEs to vary substantially
according to age or sex. Several factors are important
to keep in consideration to minimize ADEs, even
though they have not been identified as independent
risk factors. Prescribers should keep in mind the age-
related changes in kidney and liver function that may
cause the body to be less efficient in eliminating med-
ications and should adjust medication doses appropri-
ately in older adults. Although specific medication
types have not consistently been identified as indepen-
dent risk factors for ADEs, certain medications may be
more likely to cause ADEs if they have a narrow ther-
apeutic window; for example, a blood level that causes
the desired pharmacological effect may be similar to
the blood level that causes ADEs.

Identifying ADEs in older adults may be challeng-
ing, especially in frail older adults. In some cases,
ADE symptoms may present nonspecifically or be
attributed to other causes. For example, a drug may be
overlooked as the cause of cognitive impairment or of
an increase in falls. Older individuals often have mul-
tiple chronic health conditions and take several med-
ications, making it difficult to determine whether a
new symptom is related to a new health condition, is
related to an existing health condition, or is an ADE.
Thus, medication use should be routinely considered
as a possible explanation for any new symptom that
occurs in older adults.

Prevention

A major challenge facing health care providers is pre-
venting ADEs. Several approaches to preventing ADEs
have been suggested, but little has been done in terms
of systematically evaluating whether these approaches
are effective. Most likely, preventing ADEs will rely
on a multifaceted approach targeting health care sys-
tems, prescribers, and patients. Ideally, the efficient
identification of potentially preventable ADEs would
allow prevention of ADEs prior to the prescribing of a
new medication through widespread use of computer-
ized order entry with clinical decision support within
health care systems. This type of intervention might

improve drug allergy identification, avoidance of
serious drug–drug interactions, choice of appropriate
medications, and ordering of appropriate lab monitor-
ing parameters. Improved patient education to prompt
the early recognition and detection of ADEs may
reduce severity of potential ADEs. Strategies to
improve patient–prescriber communication may
reduce ADEs by encouraging individuals to report new
symptoms as promptly as they occur. Lastly, system-
atic review of medications by pharmacists or other
health care providers is necessary to ensure appropri-
ate use of medications.

—Shelly L. Gray

See also Adverse Drug Withdrawal Events; Age-Related
Changes in Pharmacokinetics and Pharmacodynamics;
Drug–Disease Interactions; Drug–Drug Interactions;
Inappropriate Prescribing; Kidney Aging and Diseases;
Polypharmacy
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ADVERSE DRUG

WITHDRAWAL EVENTS

Adverse drug withdrawal events (ADWEs) are a clin-
ical set of symptoms or signs related to the cessation
of a drug. Clinical manifestation of an ADWE may be

10———Adverse Drug Withdrawal Events



either physiological withdrawal reaction of the drug
(e.g., β-blocker withdrawal syndrome) or an exacer-
bation of the underlying disease itself. Adverse drug
withdrawal symptoms can be as benign as nausea or
as severe as vomiting, seizures, and even hypertensive
crisis. Information on adverse drug withdrawal symp-
toms sometimes can be found in the package insert of
the medication, although most of our information
comes from epidemiological studies.

Epidemiology

Clinicians and investigators have reported numerous
cases of ADWEs, but there have been few studies of
this phenomenon in the elderly. M. B. Gerety and col-
leagues in 1993 investigated ADWEs in a single nurs-
ing home in Texas over an 18-month period and found
that 62 nursing home patients experienced a total of
94 ADWEs (mean = 0.54 per patient), corresponding
to an incidence of 0.32 reactions per patient-month.
Cardiovascular, central nervous system, and gastroin-
testinal drug classes were most frequently associated
with ADWEs. More than 27% of ADWEs were rated
as severe. A 1997 study of U.S. ambulatory elderly
patients by Taylor Graves and colleagues investigated
ADWEs in 124 patients and discovered that of the 238
drugs stopped, 62 (26%) resulted in 72 ADWEs in 
38 patients. Cardiovascular (42%) and central nervous
system (18%) drug classes were most frequently asso-
ciated with ADWEs. In 26 (36%) of the ADWEs,
patients required hospitalization or emergency room
or urgent care clinic visits. Most of the ADWEs were
exacerbations of underlying diseases, and some with-
drawal events occurred up to 4 months after the med-
ications were discontinued. Finally, a more recent
study by J. M. Kennedy and colleagues examined
ADWEs during the postoperative period in a single
hospital. Of 1,025 patients studied, 50% were over 
60 years of age and 34 patients suffered postsurgical
complications due to drug therapy withdrawal.

Risk Factors for ADWEs

In the study by Gerety and colleagues, ADWEs were
associated with multiple diagnoses, multiple medica-
tions, longer nursing home stays, and hospitalizations.

Graves and colleagues found that the number of med-
ications stopped was a significant predictor of
ADWEs. The analyses by Kennedy and colleagues
revealed that the risk of an ADWE increased as the
length of time off medication increased. Specific drug
classes that have shown significant ADWEs in studies
include antihypertensives (especially angiotensin-
converting enzyme inhibitors), anti-Parkinson’s
medications (especially levodopa and carbidopa),
benzodiazepines, and antidepressants.

Recommendations and 
Precautions to Prevent ADWEs

Recommendations to avoid withdrawal events involve
following the same recommendations when starting a
medication in the elderly (“go slow”); in other words,
taper a drug over several days. One way to determine
how many days one should taper a medication to avoid
an ADWE would be to look at the pharmacokinetic
half-life of a medication. The pharmacokinetic para-
meter half-life is the time taken for the plasma concen-
tration of a drug to fall to half of its original value. It is
suggested that it takes approximately five half-lives for
a medication to leave the body completely. For exam-
ple, if a medication has a half-life of 24 hours, it would
take approximately 5 days to eliminate that drug com-
pletely from the body. When tapering a medication, to
prevent an ADWE, one should reduce the dose by
approximately 10% to 20%% of the total daily dose
every five half-lives until the medication is completely
gone. Of course, vigilant monitoring of signs and
symptoms of withdrawal is always recommended
when taking somebody off a medication.

—Robert L. Maher, Jr.

See also Adverse Drug Reactions; Age-Related Changes in
Pharmacokinetics and Pharmacodynamics; Drug–Disease
Interactions; Drug–Drug Interactions; Inappropriate
Prescribing; Polypharmacy
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ADVOCACY ORGANIZATIONS

Organizations historically have helped to shape public
policy in health and aging by raising awareness of
issues; by educating stakeholders, decision makers,
and the public; and by taking action to advance, block
or otherwise shape change.

Some of the United States’ most significant public
programs and policies are the outcomes of widespread
advocacy. The politics leading to the enactment of
Medicare was driven in large part by more than a decade
of advocacy by labor and aging organizations and was
shaped significantly by the positions of trade organiza-
tions representing insurers and providers. The contem-
porary national debate over the future of the Social
Security program engages thousands of national, state,
and local aging organizations, mostly giving expression
to near-universal opposition to privatizing or radically
altering program protections for current and future gen-
erations. At the state level, the enactment of New York
State’s Elderly Pharmaceutical Insurance Coverage
(EPIC) program was largely the outcome of pressure
from grassroots senior membership organizations.

Over the years, thousands of national, state, and
local advocacy organizations have formed as the
result of real or perceived needs for organized support
around issues. These organizations function at multi-
ple levels within local service delivery organizations
and systems as well as at local, state, and national
policy levels.

At the local level, for example, nursing home
ombudsman programs advocate on behalf of the rights
of vulnerable elders. Area agencies on aging seek to
identify and address service needs, and public health
agencies work to protect the public’s health interests.
Often, issues emerge in the context of local experi-
ences that become defined as systemic problems
requiring policy change.

State and national organizations use multiple advo-
cacy tools and approaches. These include producing
research and policy information to help define and
resolve issues, educating the public on the dimensions of
issues, working directly with decision makers and stake-
holders to build cases around issues, and overseeing the
implementation of policy change. The structure and mis-
sions of such advocacy organizations vary widely from
individual membership organizations (e.g., American
Association of Retired Persons [AARP], Committee to
Preserve Social Security and Medicare, Alliance for
Retired Americans), to social justice organizations 
(e.g., National Hispanic Council on Aging, Older
Women’s League, Gray Panthers, Families USA), to
organizational membership organizations (e.g., National
Association of Area Agencies on Aging, American
Association of Homes and Services for the Aged,
National Council on Aging), to professional/research
associations (e.g., American Public Health Association,
Gerontological Society of America, National Academy
of Social Insurance), to political action committees
within advocacy organizations. National organizations
often have state-based offices and chapters, allowing
them to advocate at the grassroots level as well as at the
national level. Most states also have independent advo-
cacy groups that play significant roles in state and local
policy (e.g., Coalition of Wisconsin Aging Groups,
Oklahoma Alliance on Aging).

As in the past, organized advocacy will both shape
and be shaped by socioeconomic trends and emerging
policy issues. The growing need for income and
health security currently, and presumably for the fore-
seeable future, under current health care policies
interacts with the rising cost of health care and tax and
military policies that are growing the federal debt,
providing fertile ground for aging-related advocacy
during the decades to come. Population aging, espe-
cially anticipated increases in the 85-years-and-older
population, will propel long-term care and support of
caregivers onto the agenda of advocacy organizations.
The improved health of many people among today’s
elderly populations provides a new opportunity to use
the social capital of the aging—yet another emerging
area waiting for advocacy organizations to champion
change. In short, aging advocacy organizations will have
much reason to be centrally involved in identifying
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and giving direction to future health and aging agen-
das, policies, and programs.

—Nancy H. Smith and Eric R. Kingson

See also Aging Network; Assisted Living; Health and Public
Policy; Health Care System for Older Adults; Long-Term
Care; Medicaid; Medicare; National Institute on Aging
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AFFECT AND MOOD

See DEPRESSION AND OTHER MOOD DISORDERS

AFRICA

Africa is a beautiful and aging continent. It currently
has similar numbers of persons age 60 years and older
as do Latin America and the
Caribbean, but Africa has the low-
est percentage of this population
group when compared with the
other major regions. Yet over the
next 25 years, the percentage
increase of older persons in Africa
will be greater than that in Europe,
North America, and Oceania. By
2050, close to 200 million older
persons will live in Africa and life
expectancies at birth will exceed 65
years on average (Table 1). Unlike
the other continents and major
regions, the male/female sex ratio
will increase and dependency
ratios will decrease over the next

45 years. Total fertility rates will continue to drop in
countries across the continent—with northern and
southern Africa having lower rates (the current aver-
age is fewer than three children per woman) than mid-
dle, eastern, and western Africa (the current average is
more than five children per woman)—and by 2050 the
continent will remain the only major region with an
average total fertility rate above the replacement level.
Combined with Africa being the only major area with
an average crude death rate that will decrease over the
next 40 years, the demography of the continent will
certainly change.

Public health successes during the past century
have contributed to global population aging, and in
Africa this has occurred despite devastating epi-
demics, poverty, natural and manmade disasters, the
residual impacts of colonization, and violent conflict.
This is also despite 26 African countries having total
health expenditures of less than 5% of gross domestic
product (GDP) to deal with a huge portion of the
world’s burden of disease. Africa includes 25 of the
world’s 26 countries with life expectancies of less
than 50 years and includes all 3 countries with life
expectancies of less than 40 years. The average life
expectancy for both sexes combined in sub-Saharan
Africa will increase from approximately 45 years
currently to 63 years by 2050, resulting in the median
age increasing from 18 to 26 years during this 
same period. For northern Africa, the average life
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Table 1 Population Age 60 Years and Older and Life Expectancies in
Africa: 1950 to 2050

Population 
Age 60 Years Percentage Life Expectancy 

and Older Age 60 Years Life Expectancy at 60 Years 
Year (Thousands) and Older at Birth (Years) of Age (Years)

1950 11,832 5.3 38.0 n/a
1980 23,835 5.0 48.7 n/a
2005 47,416 5.2 49.9 16.1
2030 98,430 6.7 55.9 18.1
2050 192,884 10.0 65.4 19.5

Source: Adapted from United Nations Population Division, Department of Economic 
and Social Affairs. World Population Prospects: The 2004 Revision (medium variant).
New York: United Nations; 2005.

Note: n/a = not available.



expectancy will increase 10 years, from 67 to nearly
77 years, with the median age increasing from 23 to
36 years. The rate of increase in older persons in
Africa over the next 25 years will be more rapid than
during the past five decades—and will exceed that of
many other regions.

The large number of older persons, pace of aging,
and factors related to growing old in Africa bolster a
case for greater attention to be given to the situation of
this population group, especially when one considers
that the triumph of economic well-being preceding
aging in the more developed world will not be accom-
panying aging populations in Africa.

Health Transitions Following
Demographic Transitions?

Considering the environmental, financial, and occupa-
tional burdens on physical bodies in many countries in
Africa—including access to sufficient water, food, and
income; proper shelter; and basic services such as sani-
tation and health care—“old age” in Africa may start at
a younger chronological age than in other regions of the
world. In many countries and cultures, physical appear-
ance is used as the gauge, especially where vital events
records are nonexistent. Many countries would use the
retirement age, but “retirement” usually benefits a lim-
ited proportion of the population, with a few exceptions
such as South Africa. So although age 60 years and older
may be a generally accepted chronological definition,
when looking at life expectancies and health transitions,
it is prudent to look at those age 50 years and older in
Africa. For this entry, we focus on those age 60 years
and older to make comparisons across regions easier.

A particularly devastating scourge in sub-Saharan
Africa, HIV/AIDS, has also taken a toll on both the
demographic structure and the health status of entire
populations and generations. In many cases, particu-
larly in HIV/AIDS-affected households, older persons
do not have retirement options and need to continue in
the formal or informal work force. Caregiving has
both direct and indirect impacts on the health and
well-being of older persons.

Comparing a general measure of population health
status, life expectancies, indicates that Africa has

lower life expectancies for both sexes at birth and at
60 years of age (Table 2). In addition, the number of
years of life lived in good health is lower. A major
concern for countries faced with aging populations 
is the compression or expansion of morbidity (as
measured by healthy active life expectancy [HALE]
and lost healthy years as a percentage of total life
expectancy [LE]) with population aging. A public
health goal would be to minimize the difference
between HALE and LE, thereby maximizing the years
of “healthy” life lived.

Demographic and epidemiological transitions have
major implications for policy, planning, and research.
Each country’s transition patterns are different based
on the infrastructure and social protection systems,
economics, health care provision, and health risk fac-
tors and behaviors. Yet with the increasingly urban-
ized populations and increased numbers of older
persons, the population health profiles in Africa
should increasingly reflect disease, disability, and
causes of death similar to those of more developed
countries.

But Africa may have its own unique epidemiologi-
cal transition occurring. Instead of rising noncommu-
nicable disease rates replacing mortality from
infectious diseases, the trends are for older persons to
have increasing mortality from infectious diseases
with relatively no change in noncommunicable dis-
ease and decreasing deaths due to injuries as a per-
centage of deaths (Table 3). The relative increase in
mortality from all causes will see an increasing per-
centage of deaths in the older population groups, from
approximately 19% to 24% by 2030. Older adults are
faced with higher levels of morbidity and death from
chronic diseases, violence, and injury—a double bur-
den of disease.

The general understanding of the trends and
changes in disease and mortality patterns is improv-
ing, yet basic data needed to assess population health
status, including valid and reliable fertility and mor-
tality rates plus improved morbidity rates, are still
largely unavailable in many countries. Births and
deaths are more easily identifiable states than nonfatal
health conditions contributing to the epidemiological
transition, yet even registration of vital events and
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national coverage of the few existing vital registration
systems on the continent are limited. Especially when
it comes to older adults, with a shorter “healthy” life
expectancy and increasing burdens of disease, an
improved understanding of the health and well-being
of this population is needed.

Recommendations and Research

A primary task must be the identification and produc-
tion of information to improve our understanding of
the health and well-being of older persons and the
aging process. In addition to data from ministries,
surveys, and surveillance sites, the World Health
Organization (WHO) has undertaken primary data col-
lection in many countries in Africa through the World
Health Survey (WHS) and the Study on Global Aging
and Adult Health (SAGE). Working with the countries,

these surveys will yield a rich data set on the older
population. Using the WHS as a baseline, the longitu-
dinal SAGE, which focuses on older persons, will pro-
vide follow-up health and well-being data in a number
of countries in Africa as well as methodologies to
improve the measurement and assessment of health
status and health care use indicators. The SAGE pro-
gram will also make links with existing survey and sur-
veillance activities in other countries in Africa as well
as in Asia and Europe.

Political Will

Strong political support is needed to prepare for an
aging world, especially when considering the GDP
and wealth of individuals and nations. Improved
public awareness will be necessary to attract the
political will.
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Table 2 Healthy Active Life Expectancy, Life Expectancy, and Lost Healthy Years as a Percentage of Total Life
Expectancy, at Birth and 60 Years of Age, by Sex and Major World Region: 2002

Females Males

HALE LE HALE LE
(Years) (Years) LHE% (Years) (Years) LHE%

At Birth
Low-mortality countries 72.0 81.2 11.4 68.0 75.1 9.5
Eastern Europe 61.0 72.2 15.5 54.0 62.9 14.2
Latin America 61.8 73.7 16.1 58.0 67.0 13.4
Eastern Mediterranean 55.9 69.4 19.5 56.4 66.1 14.7
Asia/Pacific 57.5 67.6 15.0 56.2 63.9 12.2
Africa 38.9 48.8 20.3 39.5 47.0 15.9

World 57.0 67.2 15.1 54.9 62.7 12.5

At 60 Years of Age
Low-mortality countries 18.8 24.2 22.4 15.9 19.9 19.8
Eastern Europe 13.0 18.9 31.5 9.6 14.6 34.2
Latin America 14.1 20.8 32.2 12.3 17.5 29.9
Eastern Mediterranean 10.3 18.0 42.4 10.4 16.1 35.5
Asia/Pacific 12.9 19.0 32.2 11.1 15.9 29.8
Africa 8.3 15.8 47.3 8.3 13.9 40.2

World 14.1 20.2 30.3 11.9 16.7 28.3

Source: Adapted from World Health Organization. World Health Report 2003. Geneva, Switzerland: WHO; 2003.

Note: HALE = healthy active life expectancy; LE = life expectancy; LHE% = lost healthy years as a percentage of total life
expectancy.



Public Health and 
Health Systems Issues

A thorough appraisal of the situation of older per-
sons is needed. Where data in countries are lacking,
existing information, including the burden of dis-
ease information from the WHO, must be used.
Improved health care coverage is needed for older
persons along with improved training for health care
professionals to deal with conditions more com-
monly seen in older adults. A health information
system that monitors health changes and trends,
plus the impact of policies and intervention, will be
essential to prepare for and address the needs of an
aging population.

Legal and Policy Frameworks

The existence of a comprehensive and up-to-date
aging policy or framework is the fundamental basis
for establishing and addressing the needs of aging and
older populations. It can be a stand-alone policy or
integrated into other policy documents such as the
case in Tanzania, where aging is explicitly included in
the country’s economic growth and poverty reduction
policy. Countries can use and apply indicators from

the African Union Policy Framework and Plan of
Action on Aging, United Nations Madrid International
Plan of Action on Aging, and United Nations
Millennium Development Goals.

—Paul Kowal and Nirmal Naidoo

See also African Americans; Ethnicity and Race; Global
Aging; HIV and AIDS
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AFRICAN AMERICANS

African Americans constitute roughly 12.9% (36.4
million) of the U.S. population. More than half of
African Americans reside in the South (55%), equal
percentages reside in the Northeast (18.0%) and
Midwest (18.8%), and close to a tenth reside in the
West. Although New York City and Chicago have the
largest Black populations overall, 5 of the 10 cities
with the largest Black populations are located in 
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Table 3 Burden of Disease by Broad Cause
(Disability-Adjusted Life Years), by Sex and
Year, for Population Age 60 Years and Older

Male Female Total

2005 Type I 1.57 1.26 2.84
Type II 16.88 20.86 37.74
Type III 1.79 2.46 4.25

2015 Type I 1.69 1.44 3.13
Type II 16.73 21.06 37.79
Type III 1.66 2.50 4.16

2030 Type I 1.80 1.87 3.66
Type II 16.04 21.19 37.23
Type III 1.57 2.71 4.29

Source: Adapted from World Health Organization. World Health
Report 2006. Geneva, Switzerland: WHO; 2006.

Note: Type I = communicable, maternal, perinatal, and
nutritional conditions; Type II = noncommunicable diseases;
Type III = injuries and violence.



the South: Baltimore, Maryland; Houston, Texas;
Memphis, Tennessee; Washington, D.C.; and New
Orleans, Louisiana. Blacks are more likely than non-
Hispanic Whites to reside in metropolitan areas/central
cities and are less likely to reside in nonmetropolitan
areas. Compared with the general population, the
Black population is younger and has fewer persons age
65 years and older. Overall, Black women outnumber
Black men, and this is especially true among persons
age 65 years and older. Roughly a tenth of the overall
Black female population is age 65 years and older,
compared with 7% of Black males. For Blacks over 65
years of age, roughly 62% are women and 38% are
men. As a group, Blacks are less likely to be married
and more likely to be never married than are non-
Hispanic Whites.

Epidemiology

As of 2002 in the United States, more than one half of
the Black population age 65 years and older was
either poor or near poor, with an overall poverty rate
of 22%, compared with 8% among non-Hispanic
Whites. Differences by gender underscore the poorer
status of older Black women, who had a poverty rate
of 26%, whereas older Black men had a rate of 20%
(vs. 10% for non-Hispanic White women and 7%
for non-Hispanic White men). By and large, African
Americans are more likely than the general population
to be native born. Of those who are foreign born, the
vast majority come from either the Caribbean region
or Africa and tend to reside on the East Coast.

Marital status and living arrangements have an
important impact on the health and social status of
older African Americans. Older Blacks are less likely
to be married than are older persons generally.
Overall, African Americans maintain larger families,
particularly families with four or more members. In
2002, more than half of coresident Black grandparents
(persons age 30 years and older) were also fully
responsible for their grandchildren (i.e., were grand-
parent caregivers). Roughly 45% of Black grandpar-
ent caregivers had been in that role for 5 years or
more, the highest number for any racial/ethnic group.
Black grandparents were nearly twice as likely as

White grandparents to have full responsibility as care-
givers to their grandchildren. Grandparent caregiving
was associated with higher poverty rates, particularly
for those residing in the South (21%) and in specific
states (30% in both Louisiana and Mississippi).

Morbidity and Mortality

Mortality, morbidity, and chronic disease profiles for
contemporary African American elderly persons are
shaped by their life course experiences. Today’s older
Blacks (age 65 years and older) were born and grew up
during a time (1940 and earlier) when all major soci-
etal institutions in the United States practiced racial
segregation either officially (de jure) or in practice (de
facto). As a consequence, African Americans were
severely restricted in their access to basic health care
as well as routine health screenings and focused health
promotion/disease prevention efforts. In addition to
inferior (and often nonexistent) health care and ser-
vices, Blacks were exposed to life conditions and cir-
cumstances that compromised their health status—in
housing, education, employment, and working condi-
tions. These myriad factors had both direct effects
(e.g., occupational hazards and exposures) and indirect
effects (e.g., limited education) on health that severely
restricted their opportunities for healthful living. Early
(including prenatal) and continued exposures to dele-
terious conditions such as these, across the life span,
have a lasting impact on the development and health of
populations well into adulthood and old age. These
lifelong adverse exposures and circumstances have
been implicated as an important factor in the poorer
mortality, morbidity, and chronic disease profiles
found among older Black adults. Nonetheless, ques-
tions remain regarding the overall relationships among
aging, race, and health and whether cumulative disad-
vantage experienced earlier in life results in the selec-
tive survival of relatively healthier individuals among
the oldest cohorts of African Americans (i.e., the
“crossover” effect for mortality and health).

Despite major increases in average life expectancy
for African Americans, race disparities still exist. 
In 2002, the average life expectancies for African
Americans born in 1940 (today’s 67-year-olds) were
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51.5 years for men and 54.9 years for women, compared
with 62.1 and 66.6 years for their White counterparts.
(Information on race prior to 1970 used the category
“non-White.”) Life expectancies (additional years of
life) for 65-year-olds were 14.6 years for Black men and
18 years for Black women—2 and 1½ years less than
the comparable life expectancies at 65 years of age for
White men and White women, respectively. Life
expectancies at 75 years of age were 9.5 years for Black
men (vs. 10.3 years for White men) and 11.7 years for
Black women (vs. 12.3 years for White women).

Leading causes of death for older African
Americans include heart disease, cancer, cerebrovas-
cular disease, chronic obstructive pulmonary disease
(COPD), and kidney disease. Rates of diabetes,
pneumonia/influenza, kidney diseases, septicemia,
and hypertension are approximately 2 to 2½ times
higher among Blacks than among Whites. Heart dis-
ease death rates for Black women are higher than
those for women of any other racial/ethnic group.
Approximately 60% of heart disease deaths for Black
men occur after 65 years of age. Although this is the
lowest rate of heart disease death for this age group
across several racial/ethnic groups, it obscures the fact
that a full 40% of heart disease deaths for Black men
occur before 65 years of age (classified as premature
preventable deaths). Prostate cancer is a disease that is
detected primarily among older men (age 65 years and
older). Compared with other racial/ethnic groups,
African American men have the highest incidence rate
(roughly 1½ times that of White men and 2½ to 
6 times that of other racial/ethnic groups) and the
highest mortality rate from prostate cancer. Similarly,
more than 75% of cases of breast cancer are detected
in women age 50 years and older. Black women are
second to White women in overall incidence of breast
cancer but have lower 5-year survival rates.

Cancer surveillance data from 1975 to 2000 indi-
cate that although colorectal cancer mortality rates
decreased among the general population, they
increased slightly among Blacks during this period
and remained considerably higher than the rates for
Whites. The incidence of colorectal cancer for both
sexes, but especially for Black men, increased over
this period of time and exceeded the rate among

Whites. Black men have the highest incidence of col-
orectal cancer, followed by White men, Black women,
and White women. The mortality rate for colorectal
cancer among Black men similarly demonstrated an
increase since 1975, whereas the mortality rate for
Black women during that same period of time was
largely flat. Black men have the highest colorectal
mortality rate, followed by White men and Black
women (tied) and White women. Gender comparisons
of homicide mortality rates indicate that Black men
age 65 years and older are more than 3½ times more
likely than older Black women to die due to homicide.
Among older persons, older Black men have the high-
est mortality rate due to homicide (5 times the rate for
older White men), whereas the rate for older Black
women is 3 times that of older White women. Deaths
due to firearm-related injuries indicate that older
Black women have the lowest rates, followed by older
White women, Black men, and White men.

Illness and chronic disease processes in African
Americans begin earlier in the life span and are well
established by middle age. For example, the Black
population overall has the highest percentage of
hypertension as compared with other racial/ethnic
groups (39% of Black women and 37% of Black men
are hypertensive). Because rates of hypertension are
associated with increased age, greater numbers of
older persons report being hypertensive. However,
Black women between 45 and 64 years of age have
twice the rate of diagnosed hypertension (57%) than
do White women of the same age group (28%).
Roughly 50% of older Blacks suffer from arthritis and
hypertension, a quarter report heart disease, and close
to 20% indicate having diabetes. Roughly 27.1% of
older Blacks 65 to 74 years of age have diabetes, as do
20.4% of those age 75 years and older. Black men, in
particular, are especially affected, with 28% of Black
men 65 to 74 years of age having diabetes, compared
with 25.4% of older Black women. Older African
Americans report nearly twice the rate of limitations
in activities of daily living (ADLs) due to chronic con-
ditions than do Whites. Although rates for limitations
in instrumental activities of daily living (IADLs) are
more comparable, older Blacks (18.4%) still report
higher rates than do older Whites (11.5%). Older
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Blacks are less likely to die of Alzheimer’s disease than
are older Whites (this disease ranks 11th among the
leading causes of death for older Blacks) and have the
lowest rates of suicide (per 100,000) of all racial/
ethnic groupings; among older persons, Black women
(1.1) have the lowest rate of suicide, followed by White
women (4.3), Black men (11.7), and White men (34.2).

Health Behaviors

Older Black adults engage in a number of behaviors
that are risk factors for poor health. Less than a fifth
of Black men and a third of Black women between 65
and 74 years of age report eating five servings of fruits
or vegetables daily; men and women age 75 years and
older are comparable in their rates of consumption
(approximately 20%). Roughly half of Black persons
65 to 74 years of age are physically inactive, whereas
60% of persons age 75 years and older are physically
inactive. Older Blacks are more likely than both older
Whites and Hispanics to be current smokers. Older
Black men are 2 to 3 times more likely than older
Black women to be both current and former smokers;
rates of current smoking for older Black and White
women are roughly comparable.

Overweight and obesity among older adults are
risk factors for a number of chronic diseases (e.g., dia-
betes, hypertension) and contribute to overall morbid-
ity and limitations on activity. Fully 70% of older
Blacks (65 to 74 years of age) and approximately 50%
of those age 75 years and older are overweight (body
mass index [BMI] ≥ 25 kilograms per meter squared
[kg/m2]). However, rates are elevated for older Black
women, who are more likely than White women to be
overweight; older Black and White men are compara-
ble in their rates of overweight. Roughly a quarter of
people in the general population age 60 years and
older are obese (BMI ≥ 30 kg/m2). However, across all
racial/gender groups, Black women have the highest
prevalence rates of obesity (age adjusted).

Health Care

Access to and use of formal services has an important
bearing on the health of older adults. Older Black

women are more likely than older Black men and older
Whites of either gender to report problems in receiving
medical care and prescribed medications and are more
likely to report dissatisfaction with ease in seeing a
doctor. Overall, older Blacks (especially males) are
more likely than older Whites of either gender to indi-
cate no specific source of care and no specific doctor
whom they see. Roughly 45% of Blacks age 65 years
and older indicate that they have received a flu vaccina-
tion, compared with 67% of older Whites in this age
group. Data from 2002 indicate that African Americans
are the least likely of all persons age 65 years and older
to report a dental visit within the past year (33%). As
might be expected, this rate is even lower for older
Blacks who are poor (24%) and near poor (26%).
Comparisons of older persons who are nonpoor indi-
cate that Blacks are less likely than Whites to report a
dental visit within the past year (45% vs. 66%).

Future Research

In sum, the health of today’s older African Americans
is the result of a variety of factors associated with the
social, economic, and political circumstances of their
prior life histories. These adverse life conditions—
experienced across the life span—may accelerate the
development of illness and chronic diseases among
African Americans. However, current status positions
(i.e., poverty) and experiences with the health care sys-
tem also have powerful influences on health. Older
African Americans’ current economic status indicates
that poverty is a major determinant of health and bears
important relationships to pivotal health behaviors and
indicators (e.g., dietary choices, nutritional status).
Extant mortality, morbidity, and disability profiles for
older Blacks reflect significant disparities in overall
health (vs. other racial/ethnic groups) as well as dispar-
ities in access to and satisfaction with appropriate care.
The participation of older African Americans (particu-
larly women) as grandparent caregivers deserves fur-
ther study with regard to the economic and health
consequences of these family household arrangements.
Research needs to examine the health benefits 
and costs of involvement in these family relationships
and commitments, the impact of neighborhood and
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community characteristics on health, and the specific
contributions of and pathways through which race,
socioeconomic status position, and poverty affect the
health of older African Americans.

—Linda M. Chatters and 
Robert Joseph Taylor

See also Africa; Ethnicity and Race; Migration
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AGE–PERIOD–COHORT

DISTINCTIONS

Age–period–cohort (APC) analysis has played a criti-
cal role in studying time-specific phenomena in
demography, sociology, and epidemiology for the past
80 years. Broadly defined, APC analysis distinguishes
three types of time-related variation in the phenomena
of interest: age effects (variation associated with dif-
ferent age groups), period effects (variation over time
periods that affect all age groups simultaneously), and
cohort effects (changes across groups of individuals
who experience an initial event such as birth during
the same year or years).

The distinctions of age, period, and cohort effects
are especially important in the context of health and
aging. Age is associated with the biological process of

aging internal to individuals and plays a role in the
etiology of most diseases. In general, the incidence
and prevalence of disease as well as mortality rates
increase systematically with age. The considerable
regularity of age variations across time and place
reflects the developmental nature of true age changes.
In contrast, period and cohort effects reflect the influ-
ences of external forces that operate in different ways.
The distinction between these two components of
temporal changes is often the focus of APC analysis.

Period effects may be due to major historical
events such as world wars, economic crises, famine,
and pandemics of infectious diseases that elevate the
death rates across all ages. They may also arise with
public health efforts and diffusion of medical technol-
ogy innovations that reduce mortality rates for all
ages. In addition, a unique period event (e.g., 1991
Kuwait oilfield fires, 2004 Christmas tidal wave, 1986
Chernobyl nuclear disaster) may induce a similar
change in disease risk for all individuals alive at a
point in time regardless of age. Cohort effects have
been conceived as the essence of social change and
are evident in many chronic diseases, cancer cites, and
human mortality. A birth cohort moves through life
together and encounters the same historical and social
events at the same ages. Cohorts that experience dif-
ferent historical and social conditions differ in their
exposure to socioeconomic, behavioral, and environ-
mental risk factors. Cohort effects represent the
effects of these factors that embark at the moment of
exposure early in life and act persistently over time to
produce health and mortality risk differences in spe-
cific cohorts.

In spite of its theoretical merits and conceptual rele-
vance, APC analysis suffers from technical problems
that restrict its widespread application in research.
Limited analytic approaches produce ambiguous
results, and researchers do not agree on methodological
solutions to these problems. The fundamental question
of determining whether the process under study is some
combination of age, period, and cohort phenomena
points to the necessity of statistically estimating and
delineating the age, period, and cohort effects. Most
current statistical APC analyses focus on aggregate
population-level data. The data structure is usually 
in the form of rectangular age by period tables of
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occurrence/exposure rates of dis-
eases or deaths. Table 1 illustrates
this structure using mortality data
for older U.S. males. In this table,
age–year-specific death rates are
tabulated in Age × Period arrays,
with eight 5-year age groupings
defining the rows and four 5-year
periods defining the columns.
There are 11 successive 10-year
birth cohorts whose death rates
fall in diagonal cells of the
matrix. The oldest cohort, indi-
viduals age 95 years and older during the 1980–1984
period (born before 1885), is at the bottom left cell, the
youngest cohort is at the top right cell, and cohorts born
in between form the diagonals. The death rates of one
such birth cohort are shown by the shaded cells.

The conventional statistical method for modeling
the tabular data shown in Table 1 uses the APC
accounting/multiple classification model. The major
challenge of estimating separate age, period, and cohort
effects in these data is the “identification problem”; that
is, the regression coefficient estimates are not unique.
This is induced by the exact linear dependency among
age, period, and cohort: Period − Age = Cohort; that is,
given the calendar year and age, one can determine the
birth year (e.g., 1980 − 65 = 1915 in Table 1). An exten-
sive literature in demography and social research dis-
cusses how to identify and estimate age, period, and
cohort effects. (In biostatistics and epidemiology, a
number of solutions to the problem have also been pro-
posed. For reviews and comparisons of extant method-
ologies, see further readings and references.) The most
widely used strategy is the constraints approach; that is,
placing at least one additional identifying constraint on
the parameter vector (e.g., constrain the effect coeffi-
cients of the first two periods to be equal, β1 = β2,
where β1 and β2 are the coefficients of periods 1980
and 1985, respectively). The main criticism of this
approach is that model estimates are sensitive to the
choice of the identifying constraints. A new approach to
modifying the coefficient constraints is the intrinsic
estimator. This method of estimation, by using the
Moore–Penrose generalized inverse, removes the arbi-
trariness of equality constraints on model parameters.

Debate continues regarding the legitimacy of mod-
eling assumptions of various statistical methods for
APC analysis. Several themes that stand out may help
shed new light on the debate, integrate extant
approaches, and extend the reach of APC analysis to
research on health and aging. First, from the point of
view of conventional linear models, the identification
problem cannot be avoided and is viewed as a neces-
sary problem under the assumption of additive (“con-
ventional linear”) models. But these models are only
one approximation of how social and demographic
change occurs; nonadditive APC models must also be
developed. Second, most previous studies have
focused on fixed effects linear APC models of aggre-
gate population data. Appropriate modeling tech-
niques are needed to conduct APC analyses of micro
data sets such as sample surveys that are especially
useful for testing explanatory hypotheses. Third,
many studies of life course and aging involve longitu-
dinal panel designs that provide true cohort data.
Estimating full APC models in these data remains 
a challenge.

—Yang Yang

See also Demography of Aging; Epidemiology of Aging;
Longevity; Longitudinal Research
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Age (Years) 1980–1984 1985–1989 1990–1994 1995–1999

65–69 3,252.6 3,012.2 2,786.7 2,551.8
70–74 4,909.3 4,657.5 4,163.6 3,923.1
75–79 7,246.1 6,939.0 6,283.0 5,839.2
80–84 11,060.1 10,649.5 9,887.1 9,332.8
85–89 16,407.6 16,185.5 15,092.0 14,867.6
90–94 23,628.2 24,011.4 23,007.2 22,245.9
95+ 34,292.9 35,281.7 35,199.0 34,406.2

Sources: Adapted from Centers for Disease Control and Prevention,
National Center for Health Statistics, and the U.S. Census.
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AGE-RELATED CHANGES IN

PHARMACOKINETICS AND

PHARMACODYNAMICS

Pharmacokinetics represents an array of processes by
which drugs are liberated, absorbed, distributed,
metabolized, and eliminated from the organism. The
major pharmacokinetic processes investigated in older
adults are distribution and renal elimination despite
extensive knowledge of global physiological age-
related changes and impaired homeostatic capacity
that would plausibly alter other pharmacokinetic para-
meters and processes. In addition, most pharmacoki-
netics studies on older adults have been done on
single-dose administration, which does not resonate
with elders’ higher likelihood of chronic multiple
morbidity and consequent need for chronic dosing and
steady-state examinations.

Absorption involves three main processes—diffu-
sion, penetration, and permeation—that take place
through active or passive mechanisms. According to
the place of administration, the sites of absorption
include the oral/ocular/nasal/rectal mucosa, the gas-
trointestinal (GI) tract, the respiratory tract, and the
skin and subcutaneous tissue. Absorption in the GI
tract may be affected by age-related changes such as
reduced GI motility and gastric evacuation, reduced
regional blood supply, and higher likelihood of duode-
nal and small intestine diverticula. Even though the
main form of transport through the GI tract, passive
diffusion, is not affected by normal age changes,
active transport through intestinal mucosa is reduced
due to age-related declines such as atrophy of the

intestinal mucosa that reduces the typical absorptive
area, changes in the shape of the villus, lengthening of
the crypts, prolonged replication time of the crypt
stem cells, limited villus motility, and impaired water
barrier. Many studies have reported significant age-
related reductions in glucose, galactose, calcium, and
iron absorption that can have clinical implications for
elders. Absorption rates can also be affected by con-
current drug administration and drug interactions.
Although not studied sufficiently and without major
clinical implications, intramuscular and subcutaneous
absorption may be affected by reduced peripheral
blood flow, increased connective tissue in the mus-
cles, and altered permeability of the capillary walls;
whereas percutaneous absorption may be reduced due
to decreased skin hydration and surface lipid content,
increased keratinization, decreased peripheral blood
supply, and impaired microcirculation.

Distribution represents the passage of the drug
through the organism toward its specific place of
action. Changes in the volume of distribution have
been examined extensively in older adults and have
been shown to affect significantly and differently
hydrophilic or lipophilic drugs. Due to age-related
decreases in the lean body mass and total body water,
the volume of distribution for hydrophilic drugs
diminishes; whereas the volume of distribution for
lipophilic drugs increases due to increases in the fat
tissue. These changes in the body composition may
result in increased accumulation, delayed peak con-
centration and elimination, and increased half-life of
lipophilic drugs (benzodiazepines). Drugs circulate
bound to various extents to plasma proteins, but only
the free fraction of the absorbed drug can operate at
the place of action. Therefore, hypoproteinemia, espe-
cially hypoalbuminemia, may result in higher con-
centrations of free drug fractions and consequent
overdose effects, especially for highly albumin-bound
drugs. This aspect is additive to reductions in the vol-
ume of distribution, resulting in augmented rates of
drug clearance. Another factor potentially affecting
the volume of distribution for drugs is the reduced
cardiac output that may occur with aging and that
results in reduced splanchnic, renal, and peripheral
blood supply.
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Metabolism includes a wide range of enzymatic
biochemical reactions that break down complex struc-
tures into simpler, more hydrophilic, and ionized
chemical structures to facilitate their elimination. The
majority of drugs are metabolized primarily in the
liver, but some organs, such as the lungs, kidneys, GI
tract, and placenta, are enzymatically equipped for
drug metabolism. The first set of biotransformations,
called the first pass metabolism, can occur in the
intestine and the liver and may reduce the systemic
bioavailability of the drugs. Some age-related changes
may alter the efficacy of the first pass metabolism,
resulting in an increased bioavailability for some
drugs. Hepatic metabolism includes two phases of
biotransformation. Through reactions of oxidation,
reduction, and hydrolysis mostly mediated by
cytochrome P450 monooxygenase enzymes during
Phase 1, the drugs are transformed into simpler
metabolites. Due to changes in the liver microsomal
enzyme activity and reduced liver mass and liver
blood flow, these reactions decrease slightly with
aging (more so in men). During Phase 2, the drugs or
their metabolites are coupled to an endogenous struc-
ture through reactions of conjugation to prepare them
for elimination. Phase 2 reactions undergo only minor
age-related changes but are greatly altered by concur-
rent drugs competing for similar metabolic pathways
and enzyme inducers such as smoking and alcohol.
The reduced liver blood flow may result in a
decreased clearance of high-hepatic extraction ratio
drugs such as tricyclic antidepressant, lidocaine, pro-
pranolol, and some opioids. The decreased Phase 1
metabolism may lead to a reduced total body clear-
ance and increased half-life for drugs metabolized
mainly via this pathway such as diazepam, chlor-
diazepoxide, piroxicam, theophylline, and quinidine.

Elimination of the drug from the organism takes
place mainly through the kidneys and to a smaller
extent through the bile, lungs, sweat, and/or skin.
Only a few drugs undergo one clearance avenue, and
each metabolite of a drug has its own excretion path-
ways. Due to significant and progressive reductions in
renal volume and blood flow starting as early as mid-
dle age, renal excretion has been found to be the most
impaired pharmacokinetic component among elders.

These changes are reflected in reduced glomerular fil-
tration and tubular secretion, leading to an increased
half-life of the drugs that can become expressed clin-
ically. The age-related increased muscle mass break-
down results in elevated serum creatinine levels,
making this blood marker an inadequate indicator of
renal function in elders. A more accurate estimation of
the creatinine clearance in older men can be obtained
using the Cockcroft and Gault equation:

CrCl = [(140 − Age [in years]) × (Body 
Weight [in kilograms])] / 72 × Serum
Creatinine (in milligrams/deciliter)

For older women, the equation is multiplied by 0.85.
Among the drugs with impaired renal elimination

in older age, several studies have identified the follow-
ing: amantadine, aminoglycosides, chlorpropamide,
cimetidine, digoxin, furosemide, lithium, metformin,
procainamide, ranitidine, and vancomycin.

Another elimination component with clinical impli-
cations in elders is reduced lung elimination that influ-
ences inhalation anesthetics.

Age-Related Changes in
Pharmacodynamics

Pharmacodynamics describes the course of action of a
drug at the effector organ level, in terms of duration
and magnitude of action, and amplitude of and time to
reach the peak action, for both therapeutic and adverse
actions. Alterations in the number and affinity of drug
receptors, postreceptor signaling processes, biochemi-
cal responses, homeostatic mechanisms, and body
composition, in addition to higher likelihood of
polypharmacy and concurrent pathological processes
in older age, make elders more susceptible to adverse
drug reactions, drug–drug interactions, or decreased/
increased sensitivity to some drug action. Among the
drugs reported to have increased sensitivity in older
age are benzodiazepines, dopaminergic agents, H1-
antihistamines, metoclopramide, neuroleptics, opioids,
and warfarin. The drugs found to have decreased
sensitivity in older age include β-agonists, β-blockers,
furosemide, and vaccines.
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Nonetheless, inconsistent definitions and screen-
ing approaches for adverse drug reactions, and
methodology for data collection, sampling, and eval-
uation, yield controversial reports with regard to
elders’ higher vulnerability to adverse drug reactions.
Proper knowledge about the pharmacodynamics of a
drug, in addition to its pharmacokinetic age-related
characteristics, should establish the foundation for
medication choice and dose adjustment in geriatric
patients.

—Mihaela A. Popa

See also Adverse Drug Withdrawal Events; Drug–Disease
Interactions; Drug–Drug Interactions; Inappropriate
Prescribing; Kidney Aging and Diseases; Polypharmacy
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AGING IN MANITOBA

LONGITUDINAL STUDY

The Aging in Manitoba Longitudinal Study (AIM) is
currently the most comprehensive data resource in

Canada for understanding the relationship between
health and aging. Begun in 1971 by the late Betty
Havens, the AIM database is unique in two ways.
First, it is one of the largest and most extensive
population-based longitudinal studies of aging in
existence. Second, it is the only population-based lon-
gitudinal study of aging that combines complete
health services utilization data with interview data.

Beginning in 1971, AIM conducted in-person inter-
views with 4,803 randomly selected Manitobans age
65 years and older living in the community or in nurs-
ing homes. A second cross section of 1,302 seniors
was surveyed in 1976, and a third cross section of
2,877 seniors was surveyed in 1983. Also in 1983, the
2,401 who were still available from the 1971 and 1976
cross sections were reinterviewed as the first panel. In
1990, a total of 3,228 survivors from all three cross
sections were reinterviewed. AIM again surveyed the
remaining 1,868 survivors from all previous cross sec-
tions in 1996 and surveyed the remaining 1,012 in
2001. The shortest panel is four waves over 18 years,
and the longest panel is five waves over 30 years. The
database contains more than 2,000 interview items and
400,000 service encounters per participant.

Interviews in 1971, 1976, 1983, 1990, and 1996
collected information on sociodemographics; social
psychological, physical, and mental health status and
functioning; economics; health practices; leisure
activities; care and support networks; perceptions; and
consumption of services. The interview data have
been linked to the full spectrum of health services uti-
lization data kept by the provincial Ministry of Health.
This includes medical hospital, nursing home, and
home care data from 1970, pharmacare data from
1994, and immunization data from 2003. In addition,
vital statistics on date, place, and cause of death from
the Canada Mortality Data Base (Statistics Canada)
can also be linked to the interview data.

Research using AIM data has addressed diverse
questions such as income and expenditures, self-
perceived financial security, unpaid work, health sta-
tus, use of physician services, home care and nursing
homes, successful aging, social isolation, compres-
sion of morbidity versus expansion of disability, self-
perceived health status, health locus of control, formal
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and informal social support, informal care, ethnic
diversity, perceived respect, characteristics of the old-
est old, health of aging women, sample attrition and
sample mortality, influenza immunization, and persis-
tent good health. Policies that have been implemented
as a result of AIM analyses include the removal of
health insurance premiums for seniors, the addition of
nursing homes to universal insured services, the initi-
ation of public home care delivery, increased aware-
ness of older women in women’s health, increased
sensitivity to isolation and loneliness among older
women and men, and increased sensitivity to seniors
in natural disasters.

The AIM database is a valuable resource for pur-
poses of continuing gerontological research, educa-
tion, and policy development. The inclusion of both
interview and utilization information makes AIM
well-suited to analyses of health and social policy
issues relative to seniors in general and to questions
that are best answered by studying changes over time
in particular.

—Barbara J. Payne

See also Canada
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AGING NETWORK

To promote long-term social, physical, and financial
well-being for the nearly 50 million U.S. adults age 60
years and older, the Aging Network was formalized
and expanded by the 1972 amendments to the Older
Americans Act of 1965 (OAA). The Aging Network 
is a nationwide system composed of a central
Administration on Aging (AoA) and its regional
offices, 55 State Units on Aging (SUAs, including
states, trusts, and territories), approximately 665 Area
Agencies on Aging (AAAs), 235 tribal and native
organizations, and thousands of service providers

funded by contract with network agencies. The
services funded by the network and its partner agen-
cies and organizations comprise the essential midrange
component of the continuum of long-term care.

To ensure that older adults’ most pressing needs are
met, the Aging Network aims to deliver supportive
home- and community-based services for the elderly
(and their caregivers) as well as policy development
and other such planning. Older adult input into deci-
sion making is required at every level, and multiyear
service plans must be approved by each higher level
of the network before being implemented.

With rare exceptions, Aging Network agencies
contract for services rather than provide them directly.
In addition to contracting for services, network agen-
cies are responsible for ensuring that the services they
support are “comprehensive and coordinated” as well
as accessible, appropriate, adequate, and accountable.
In keeping with the priorities of filling service gaps
and coordinating services, network agencies are man-
dated to act as “lead advocate” among the government
agencies in their areas. In addition, federal, SUA, and
AAA staff members frequently interact with one
another, with foundations, with members of profes-
sional organizations; and with representatives of
membership organizations such as the American
Association of Retired Persons (AARP). Network
staff members also interact with college and univer-
sity faculty and students in the process of hiring staff;
recruiting interns; and teaching gerontology, health
professions, and other types of classes.

Aging Network services are diverse (e.g., care
management, adult day health care, congregate meals
and meals-on-wheels, transportation vouchers, ombuds-
men, transition services to higher levels of care, chore
exchanges and home safety checks, elder abuse and
self-neglect prevention, intervention activities).
Recently added priorities include reducing the preva-
lence of obesity, falling, and hoarding; caregiver sup-
port services; and faith-based initiatives. Although not
all OAA services contribute directly to physical or
mental health, all contribute substantially to the well-
being of older persons and to the goals of maintaining
elders’ independence and autonomy and helping them
to delay or avoid institutionalization, promoting

Aging Network———25



family well-being and integrity, and strengthening
community-based resources. Many are designed as
“safety net” programs to prevent near-poor older
adults (mostly women) from needing to “spend down”
to become eligible for Medicaid and other means-
tested programs.

OAA-supported services initially were designed to
be free of charge to anyone age 60 years or older.
However, donations (“suggested contributions”) have
been encouraged all along, and the 2000 reauthoriza-
tion of the OAA permits SUAs to establish sliding fee
scales based on income for certain services.

History

Each successive cohort of older Americans has been
assumed to need and deserve services tailored to 
that cohort’s particular needs, strengths, and resources.
For 30 years, Social Security was the only govern-
ment-supported “service.” Then, in 1965, Medicare,
Medicaid, and the Older Americans Act were enacted.
From the beginning of the Aging Network, congregate
meals and Information and Assistance (formerly
Information and Referral) were universally required
services. By the mid-1980s, specific services (e.g.,
legal services) were briefly given priority. Today, pro-
grams benefiting family caregivers and grandparents
raising grandchildren also receive AoA support. In
addition, the private sector now is eligible to compete
for OAA funds if it accepts the legal requirement for
sustainability of services created with public support.

Aging Network Successes

First and foremost, many of the services supported by
the Aging Network would not exist without network
funding and advocacy. Without network services, an
essential tier of the continuum of long-term care
would be lost—the one that bridges total indepen-
dence in one’s own home and institutionalization.

Another success is the extent to which Aging
Network agencies have partnered with agencies and
systems that traditionally did not include older adults
among their targeted constituencies (e.g., mental
health agencies, the independent living movement).
The number of dollars appropriated to the network

under the OAA is modest in comparison with the
extent and significance of network activities in most
states. Because the rate of growth in traditional OAA
funding has not kept pace with population aging, net-
work successes in tapping revenue sources beyond
OAA monies merit commendation. For example, even
before the 1999 Supreme Court decision on Olmstead
v. L.C., many SUAs administered Medicaid home-
and community-based waiver programs in support of
adults of all ages with physical disabilities. Many
SUAs also run Medicare counseling programs, and
some SUAs and AAAs have taken the lead in develop-
ing educational media productions.

A third Aging Network success is the extent to
which network agencies and service providers have
engaged tremendous numbers of volunteers in helping
to achieve OAA, SUA, and AAA goals. The number
of hours contributed by volunteers often exceeds staff
hours! Furthermore, older adult volunteers sometimes
can gain greater access to seniors’ homes and trust
than can professional staff.

Aging Network Challenges

In some states, the Aging Network and the services it
supports remain invisible or are low priority in the
eyes of legislators and non-network agencies and
organizations. A related challenge is that even though
waiting lists for some OAA services are long, a major-
ity of older adults appear to be unaware of existing
services or are unwilling or unable to access them.

Not one of the five largest states, as measured by
the number of its older citizens, is among the five
largest states in its proportion of older citizens. This
distinction becomes especially problematic each time
the OAA is reauthorized and funds are appropriated
for network-supported services.

Rationales for prioritized services differ widely by
geography. For example, improving transportation may
be a priority for numerous Aging Network agencies,
but the rationales and objectives for that priority are
nearly certain to differ dramatically across network 
and non-network federal, state, and local agencies. 
For example, rural AAAs, mixed urban–rural AAAs,
and densely populated urban AAAs differ in their
transportation priorities and challenges. Increasing the
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availability of affordable housing and expanding
outreach are equally problematic challenges.

Funding formulas specifically favor low-income,
isolated, frail, and ethnic minority elders. By itself,
however, the Aging Network often is unable to fund
appropriate services directly or to sustain funding
when government dollars are withdrawn. Furthermore,
although cultural and linguistic competence remains a
network priority, that goal remains elusive.

Emerging Expectations

The oldest U.S. baby boomers became eligible for
Aging Network services in 2006. As a group, their
need for home- and community-based services will 
be greatest during the 2020–2050 period. In ongoing
research exploring the pertinent expectations of
approximately 300 respondents 29 to 89 years of age,
respondents expect that baby boomers could have a
much more positive aging experience than their fore-
bears. Respondents also expect the following:

• Social services will be better integrated with health
services, and in the process privacy can be protected.

• In addition to more traditional modes of physical and
mental health “care,” health promotion, illness pre-
vention, and disability postponement strategies will
become more available and better supported (e.g., by
insurance and health maintenance organizations
[HMOs]).

• Information will be disseminated electronically and
via community-based opinion leaders rather than by
more costly, less time-sensitive, and less culturally
relevant means.

• Older adults increasingly will be respected as full
partners in decision making rather than as token
spokespersons or as a category of “consumers” of
prepackaged plans of service.

Politics and Policies

Aging Network activities increasingly include visible
efforts to promote home-based services over institution-
alization, collaborations with a large and growing num-
ber of government- and community-based partners,
specific activities to delay or prevent disability and
dependence among U.S. elders, and greater accountabil-
ity and reporting requirements (e.g., documentation of

cost-effectiveness and “outcomes”). Ending services
fragmentation continues to be a challenging objective,
especially because many services have multiple funding
sources with differing objectives, some services are
funded by non-network monies, and politics is nearly
certain to influence both funding and service delivery
decisions. Nevertheless, it is the availability and integra-
tion of multiple services that defines the midrange of the
continuum of care for which the network has substantial
responsibility.

More than any other Aging Network service, the
key to network success is Information and Assistance
(formerly “Information and Referral”). Telephoning
800-677-1116 connects the caller with the national
Eldercare Locator, a network access point. Some
states also sponsor free hotlines that automatically
connect callers to the AAA for the area from which
they are calling. For long-distance caregivers, online
directories of network components are essential.

—Jeanne E. Bader

See also Continuum of Care; Demography of Aging; Health
Communication; Health Promotion and Disease
Prevention; Long-Term Care
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AGITATION

According to the American Psychiatric Association’s
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR), agitation is
excessive, nonproductive, and repetitious motor activity
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associated with inner tension, marked by behavior such
as pacing, fidgeting, and hand wringing. Jiska Cohen-
Mansfield and her colleagues based an alternative defi-
nition on their observations of patients with dementia:
improper spoken or motor activity that an outside
observer judges to not result directly from the agitated
individual’s needs or confusion. Although the defini-
tions differ on whether inner experience is a defining
characteristic, both consider agitation to be an observ-
able state of increased activity that is not goal directed.

Conceptual Models

The DSM-IV-TR definition is applicable to agitation
as it occurs as a symptom of depression and other psy-
chiatric disorders and possibly for describing hyperac-
tive behavior in people with severe pain. It may be
difficult to apply this definition to people with severe
dementia. However, the definition can serve as a
reminder that agitation may be a reflection of inner
suffering, even in people who may be too impaired to
report their inner experience.

Another model of agitation focuses on observable
behaviors, stressing the principle that cognitive impair-
ment, brain disease, or psychiatric illness may predis-
pose patients to agitation but that episodes of agitation
generally are precipitated by stressful social or environ-
mental events. Early descriptions of this model were
based on observations that patients suffering from 
war-related traumatic brain injuries became agitated 
and aggressive as catastrophic reactions to feeling over-
whelmed (e.g., when presented with problems that were
too demanding for them). Moreover, these patients were
often unaware of why they became agitated. The cata-
strophic reactions resulted from interaction between the
predisposition (the brain injuries) and the precipitants
(the situations that overwhelmed the patients).

Based on this model, Geri Hall and Kathleen
Buckwalter suggested that agitation may occur when
people with dementia are in environments that, given
their cognitive impairments, are overstimulating for
them; Hall and Buckwalter’s model guides care by min-
imizing stressors. Earlier, M. Powell Lawton and his
colleagues developed an ecological aging and adapta-
tion theory based on observations that agitation can

result from either overstimulation or understimulation
as well as from environments that are either overwhelm-
ing or not challenging enough. This theory holds that
when people are more capable, they are able to adapt to
a wider range of environmental stimuli or challenges.
However, when people are more impaired, they are less
able to adapt and caregivers must match characteristics
of the environment to people’s abilities and needs.

Epidemiology

Epidemiological research by Constantine Lyketsos and
colleagues found that observable agitation or aggres-
sion was present in approximately 24% of people with
dementia but in only 2.8% of other older people in the
community, consistent with a role of dementia as a pre-
disposing factor. Among those with dementia, agita-
tion was more common in the mid- and later stages of
the disease. There were no significant differences
between rates of agitation in people with Alzheimer’s
disease and those with vascular dementia.

In patients with dementia, agitation occurs more
frequently in those with greater functional deficits in
the frontal lobes of the brain and in those who also
exhibit other neuropsychiatric symptoms, including
delusions, depression, anxiety, irritability, and apathy.
Thus, specific neuropsychological deficits and neu-
ropsychiatric symptoms can be additional predispos-
ing factors that increase the risk of agitation or
aggression for those with dementia.

Agitation and aggression in patients with dementia
predict more rapid increases in disability and nursing
home placement. Rates of agitation are higher for
patients with dementia in nursing homes than for
those in the community. However, there are questions
about how much of this increase can be attributed to
the greater likelihood that patients with agitation will
be admitted to nursing homes and how much may be
related to the difficulties in caring for patients with
dementia in nursing homes.

Descriptions of Agitation

Agitation can include behaviors that are aggressive
toward others or abusive to the patients themselves
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(e.g., hitting), appropriate behaviors that are per-
formed with inappropriate frequency (e.g., repetitive
and intrusive questions), and behaviors that are
socially inappropriate in specific situations (e.g.,
undressing in public). Not only are aggressive behav-
iors intrinsically dangerous and harmful, but also their
specific manifestations or symptoms can be highly
stressful and burdensome to caregivers and others
who interact with the patient. Observable symptoms
of agitation are characterized as physically aggres-
sive, physically nonaggressive, or verbal behaviors.
Physically aggressive behaviors are directed toward
other people and include hitting, pushing, scratching,
kicking, and grabbing. Physically nonaggressive
behaviors include general restlessness, repetitious
mannerisms, pacing, trying to get to a different place,
handling things inappropriately, and inappropriate
dressing or undressing. Verbal behaviors include
screaming, cursing, constant requests for attention,
frequent complaining, and negativism.

Little research has been conducted to evaluate how
frequently agitated behaviors occur in response to
specific stressors, possibly because untrained care-
givers frequently fail to recognize precipitants.
However, researchers who have directly observed the
behaviors of nursing home residents have found that
most episodes of aggression occur in response to
social or environmental precipitants.

Clinical Evaluation and Treatment

The initial stages of clinical evaluation of an older
person with agitation must include evaluating the
extent to which the behaviors represent a source of
danger and doing as much as possible to ensure
safety. Subsequent evaluations should be directed
toward identifying predisposing conditions such as
depression, anxiety disorders, and dementia. When
depression or anxiety is present, treatment should be
directed at the underlying condition. When demen-
tia is present, the evaluation should look for other
neuropsychiatric symptoms that may be additional
predisposing factors and for stressors that may be
precipitants. When depression or delusions are pre-
sent, these symptoms may be appropriate targets for

psychiatric or psychological treatment, including
behavioral therapy or antidepressant medications
for depression and antipsychotic medications for
delusions.

Precipitating factors can include medical, physical,
social, or environmental stressors. Medical symptoms
that can precipitate agitation include pain, constipa-
tion, and fecal impaction. Related physical stressors
that can cause agitation in patients who cannot meet
their own needs or describe them to others can include
thirst, hunger, being too hot or cold, and needing to go
to the bathroom. Thus, an initial step in addressing agi-
tation should be to evaluate unmet needs. One way to
accomplish this may be through direct inquiry; patients
who cannot spontaneously describe symptoms such 
as pain might be able to respond to simple direct
inquiries about pain and other sources of discomfort.
Alternatively, the evaluation could include a process 
of trial and error, offering a drink of water, a sweater or
blanket, or other accommodations. In fact, a goal of
providing care to patients with dementia must be for
caregivers to learn, over time, how to understand each
patient’s unique expression of unmet needs.

Other elements of evaluation and intervention
should focus on reducing environmental stressors,
including making caregiving as consistent as possible,
ensuring that caregivers communicate with patients in
simple direct language, making the physical environ-
ment as home-like as possible, and minimizing noise.
Because people with dementia generally have diffi-
culty in organizing their time and planning activities,
it is also important to ensure that they have opportuni-
ties to participate in structured activities. In general,
part of evaluating and managing agitation should
include formulating an individualized care plan
designed to improve the match between patient and
environment. The care plan should strive to provide
sufficient choice and challenge (without being over-
whelming) so as to help the patient maintain a sense
of autonomy, to structure time so as to avoid boredom,
and to design the physical environment so as to 
avoid both understimulation (sensory deprivation) and
overstimulation.

A body of research on pharmacological approaches
to managing agitation in patients with dementia
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provides evidence that antipsychotic medications can
be effective, even in patients without delusions or
hallucinations. However, questions remain as to
whether the potential benefits of these medications
outweigh the potential side effects and risks. Other
medications, including serotonin uptake inhibitors and
cholinesterase inhibitors, may have some benefits in
decreasing or preventing agitation.

—Ira R. Katz and Jason S. Katz

See also Alzheimer’s Disease; Anxiety Disorders; Behavioral
Disorders in Dementia; Delirium and Confusional States;
Depression and Other Mood Disorders; Long-Term Care;
Pain; Vascular Dementia
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ALASKA NATIVES

See NATIVE AMERICANS AND ALASKA NATIVES

ALCOHOL USE AND ABUSE

Alcohol abuse is a difficult disorder to identify among
older adults. The Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition (DSM-IV) refers
to a maladaptive or destructive pattern of alcohol use
measured over a 1-year period, leading to significant
social, occupational, and/or medical impairment.
Alcohol abuse is characterized by symptoms of
dependence such as increased tolerance; diminished
effect; withdrawal; consuming larger amounts; 
unsuccessful efforts to cut down; substantial activity
involved in obtaining, using, or recovering from its
effects; giving up on activities; and continued use
despite knowledge of having persistent problems.

The Treatment Improvement Protocol (TIP) expert
panel convened by the Substance Abuse and Mental
Health Services Administration stated that the DSM-IV
classification of alcohol problems is largely irrelevant
for older adults given changes in physiology, roles and
responsibilities, and activities. The TIP panel recom-
mended two terms to categorize older alcohol users:
“problem drinkers” and “at-risk drinkers.” Problem
drinkers refers to heavy drinkers as well as those who
meet the DSM-IV criteria for abuse and dependence. At-
risk drinkers refers to those exceeding recommended
drinking limits, in recognition of the fact that the thresh-
old decreases with advancing age. The TIP consensus
panel recommended no more than one drink per day, a
maximum of two drinks on special occasions (e.g., wed-
dings, New Year’s parties), and somewhat lower limits
for women. A standard drink (standard ethanol unit) is
defined as a 12-ounce can or bottle of beer or ale; a 
1.5-ounce shot of spirits; a 5-ounce glass of wine; or a
4-ounce glass of sherry, liqueur, or aperitif.

Older adults are especially vulnerable to the dele-
terious effects of alcohol. Decreased muscle mass and
increased body fat, changes in metabolism, medical
comorbidities, and decreased body water all affect
older adults’ metabolism of alcohol. Higher blood
alcohol concentrations can be observed in older adults
in comparison with younger adults.

Social indicators, such as arrests for driving under
the influence (DUIs), absences from work, and family
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or marital problems, are common indicators of prob-
lems in younger people. In contrast, older adults are
less likely to demonstrate these indicators; instead,
they are more likely to drink in response to losses such
as death of a spouse, divorce, retirement, infrequent
driving, and diminished social support networks.
Research indicates that older adults more often abuse
alcohol at home and alone in response to negative
emotional states and loneliness.

Epidemiology

Estimates of alcohol abuse among elders vary accord-
ing to survey methodology and age criteria used.
Among community-based adults age 60 years and
older, it has been estimated that 2% to 10% are prob-
lem drinkers. According to the National Household
Survey on Drug Abuse, 9.4% of adults age 55 years
and older are heavy drinkers and 2.3% are binge
drinkers. Higher percentages have been noted among
medical patients (e.g., 4% to 10% of older primary
care patients, up to 14% of emergency room patients,
and 23% of patients with substance abuse diagnoses at
veterans hospitals). However, not included in these
numbers are the many elders experiencing problems
as a result of alcohol use but not meeting formal diag-
nostic criteria or those not identified and often
referred to as “hidden abusers.”

In the United States, few people in the older age
groups receive treatment for alcohol abuse. The Drug
and Alcohol Services Information System (DASIS)
report noted that only 66,500 older adults were admit-
ted to treatment in 2002. This suggests that approxi-
mately 0.1% of the more than 62 million people age
55 years and older receive substance abuse treatment.
In Florida, the state with the highest median age
where those age 60 years and older represent nearly
23% of the population, only 2% of older adults are in
substance abuse treatment.

Two major categories of older alcohol abusers are
typically described. Approximately two thirds of older
alcohol abusers are believed to be “early-onset
abusers” who have alcohol-related problems carried
over from earlier years. They often exhibit well-
developed psychological problems, as well as more

recent reactions to age-related stresses. The other third
are believed to be “late-onset alcohol abusers” whose
alcohol problems began later in life (e.g., in their 50s),
often in response to recent losses or life changes. For
this group, alcohol is used to soften the impact of neg-
ative emotions such as depression, grief, sadness,
loneliness, and anxiety.

Screening and Case Finding

Identifying older alcohol abusers is a challenge. In
1989, L. W. Dupree compared different strategies for
identifying and referring clients to an elder-specific
treatment program. A community agency referral net-
work strategy involved treatment program staff edu-
cating community agencies about the program’s
services and admission criteria. That strategy pro-
duced nearly twice as many referrals, more referrals
meeting admission criteria, and at less cost when
compared with either a public awareness/media cam-
paign or treatment staff visiting health clinics to seek
potential clients in need of treatment. “Gatekeeper”
models, in which nontraditional referral sources (e.g.,
meter readers, mail carriers, phone company employ-
ees) are involved in case finding, have also been
successful.

Once referrals are made, age-appropriate screen-
ing tools such as the Short Michigan Alcoholism
Screening Test–Geriatric Version can be helpful dur-
ing the initial interview with the client. Screening for
depression should be conducted given the relationship
of depression and alcohol use in this age group.

Motivating Older Alcohol 
Abusers to Enter Treatment

Once they are identified, motivating elders to consider
treatment can be difficult. Strategies based both on the
transtheoretical model or stages of change model and
on the motivational interviewing approach are recom-
mended. These approaches recognize that some
people are unaware of their problem and react poorly
to direct attempts to convince them of treatment needs
(precontemplators). Those in later stages of readiness
to change (e.g., contemplation and preparation stages)
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may be thinking about, or already taking first steps
toward, change. Through motivational interviewing
approaches, counselors recognize how to judge each
client’s readiness and learn how to help their clients
move toward changing drinking behaviors and accept-
ing professional help.

Treatment Recommendations

The TIP panel recommended that older adults be
treated in elder-specific group treatment programs;
that is, those that admit only older adults. Programs
should employ individuals trained to work with older
adults, provide treatment at a slower pace, attend to
negative affect and social support, and avoid con-
frontation. Programs must attend to medical con-
ditions and recognize elders’ greater sensitivity to
alcohol’s effects.

Elder-specific treatment approaches recommended
by the TIP panel included brief intervention (BI) and
brief therapies using cognitive–behavioral interven-
tions. Because many older adults are resistant to visit-
ing outpatient treatment centers, BI is a viable
alternative. It can be delivered in a physician’s office,
an older adult’s home, a senior center, or other nontra-
ditional sites where substance abuse treatment is less
likely to be offered. BI ranges from one to five ses-
sions, with the counselor guiding the client through
the contents of a health promotion workbook. The
workbook provides general education about older
adults’ health, information on the use of alcohol and
medications, feedback about the client’s personal risk,
identification of triggers for drinking and suggestions
for coping strategies relative to those triggers, and
behavioral “prescriptions” to help the client define
and decide on an immediate goal. Early studies of BI
with older adults involved primary care physicians
and their patients. Subsequent applications have
extended BI for use by nonmedical service providers
such as psychologists, social workers, and aging ser-
vices providers trained to use the workbook.

Brief therapies may consist of more sessions and aim
for greater change in drinking behavior. Cognitive–
behavioral therapy (CBT) along with self-management
approaches focuses on teaching skills necessary for

rebuilding the social support network, self-management
approaches for managing negative affect (e.g., depres-
sion, grief, loneliness, anxiety), and general problem
solving. Older adults identify their personal drinking
behavior chain and high-risk situations for drinking, and
counselors teach clients the skills necessary to prevent
lapses or relapses from occurring.

—Larry W. Dupree and Lawrence Schonfeld

See also Age-Related Changes in Pharmacokinetics 
and Pharmacodynamics; Bereavement and Grief;
Complementary and Alternative Medicine; Depression
and Other Mood Disorders
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ALLOSTATIC LOAD

AND HOMEOSTASIS

As the human life expectancy continues to expand,
there has been increasing emphasis on understanding
the cumulative effect of everyday experiences on
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physical health during older adulthood. The wear-and-
tear theory, although overly general and unable to
account for the “preprogrammed” nature of biological
aging, offers a useful view of the aging process.
According to this theory, the human body succumbs to
the accumulation of wear and tear associated with
injuries and physical damage sustained in everyday
life. The accumulation of biological damage over time
increases the possibility that the stability of physiolog-
ical functioning within various body systems, includ-
ing systems essential for survival such as the nervous
and cardiovascular systems, may be disrupted.

The stability of body systems, or homeostasis,
appears to be particularly challenged during elevated
stress. The causes of stress can be physical (e.g.,
hunger, cold), social (e.g., poor social network, lack of
adequate financial resources), or psychological (e.g.,
perceived threat, negative social interaction). The
body adjusts to each episode of stress by initiating a
response designed to reestablish homeostasis. For
example, shivering when cold is an attempt to achieve
homeostasis by warming tissues, and increased heart
rate is an attempt to achieve homeostasis by increas-
ing the readiness of cells as the body expects a fight-
or-flight response.

The process of reestablishing homeostasis in
response to stress has been described more recently as
allostasis; that is, maintaining stability through
change. Through allostasis, the body systems attempt
to match physiological function to the current envi-
ronmental demands so as to maintain homeostasis.
Therefore, allostasis is an essential component in
maintaining homeostasis.

Stress, such as physical exertion, a lack of social
support, and public speaking, increases environmental
demands and challenges the body’s systems to respond
adequately. Each physiological response to stress (e.g.,
elevated blood pressure to increase alertness) causes
physiological systems (e.g., the cardiovascular system)
to use up resources, making them more susceptible to
damage. Although a single response to stress is often
adaptive, such as when people become more alert dur-
ing public speaking, accumulation of stress responses
over time can lead to exacerbated wear and tear 
and can increase the chance of system dysregulation 

(i.e., exaggerated or inadequate physiological response),
accelerating physical aging.

The nervous and cardiovascular systems are essen-
tial for achieving stability through change (allostasis)
during stress. As the brain detects a threat or a stress-
ful event, it signals a cascade of physiological
reactions that, in turn, stimulate the brain, the cardio-
vascular system, and skeletal muscles, increasing the
body’s readiness for physical response. This physio-
logical cascade occurs within the hypothalamic–
pituitary–adrenal (HPA) axis and the sympathetic
nervous system. In response to stress, the HPA axis
activates the release of glucocorticoids, a type of
stress hormone, into the bloodstream, mobilizing
energy and increasing physiological readiness of the
body for a fight-or-flight action. Although such adap-
tive responses are essential during a stressful situa-
tion, repeated physiological overstimulation of a body
system due to stress can bring about dysregulation.

The cumulative impact of responses to daily stress
has been referred to as allostatic load; that is, the
“price of adaptation.” The physiological response to
stress helps people adapt to everyday experiences and
stressful situations by mobilizing the resources within
body systems, such as the nervous and cardiovascular
systems, but it also causes wear and tear in these same
body systems as responses accumulate over time.
Long-term exposure to stress has been associated 
with hypertension, increased susceptibility to type 
2 diabetes, impaired immune function, and acceler-
ated brain aging, particularly in the hippocampal
region. Similarly, higher levels of allostatic load have
been associated with an increased risk of heart dis-
ease, a faster rate of cognitive and functional decline,
and a higher risk of death among older persons.

Four basic indicators of allostatic load have been
identified. The first indicator is frequent exposure to
stress, which tends to lead to overactivation of the
stress response cascade and increased physical wear
and tear. The second indicator is lack of adaptation to
a stressful event of the same type (e.g., public speak-
ing), where repeated encounters with the same event
lead to the same (rather than gradually decreasing)
physiological arousal. The third indicator pertains to a
reduced ability to shut off the response to stress once
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the stressful event has passed, leading to prolonged
physiological activation. The final indicator is overac-
tivation of one type of response to stress due to an
inadequate response from another source. For exam-
ple, repeated exposure to stress reduces the efficiency
of the insulin response and increases blood levels of
glucose, resulting in greater risk of type 2 diabetes.
This problem increases the susceptibility of the body
to other stress-related conditions such as cardiovascu-
lar disease.

The concept of allostatic load illustrates cumulative
biological risk. It is derived from the underlying phys-
iological mechanisms through which body systems
(mainly the nervous and cardiovascular systems) initi-
ate and sustain response to stress. Therefore, physio-
logical measures affected by stress response best
represent allostatic load. These measures have been
categorized as the metabolic syndrome group and the
neuroendocrine group. The metabolic syndrome group
includes risk factors for poor late-life outcomes related
to elevated allostatic load such as cardiovascular dis-
ease, type 2 diabetes, and cognitive dysfunction. They
include systolic and diastolic blood pressure, resting
heart rate, hip–waist ratio (thought to be influenced by
glucocorticoid activity), blood plasma levels of glyco-
sylated hemoglobin (an indicator of glucose metabo-
lism), and ratio of total cholesterol to high-density
lipoprotein (HDL) serum cholesterol. The neuroen-
docrine group reflects general regulatory processes
and includes urinary cortisol excretion (an indicator of
HPA axis activity), serum dihydroepiandrosterone sul-
fate (DHEA-S, a functional HPA axis antagonist), uri-
nary norepinephrine and epinephrine excretion levels
(indicators of sympathetic nervous system activity),
and cytokine interleukin-6 (an indicator of inflamma-
tion and immune system function).

The predictors of allostatic load tested in research
so far include socioeconomic status, social relation-
ships, and age. Allostatic load may contribute to
socioeconomic differentials in health. Individuals
from low (vs. middle or upper) socioeconomic back-
grounds are more likely to experience high levels of
stress and to have fewer resources with which to cope,
leading to more physiological wear and tear and to
poorer health outcomes. Research suggests that

allostatic load is higher among those with fewer years
of education and that this difference may contribute to
higher mortality among this group.

Social relationships also seem to play an important
role in allostatic load and its outcomes, although the
influence of social factors varies by age and sex.
Younger men and women with positive relationship
experiences appear to have lower average levels of
allostatic load. High levels of social integration and
frequent emotional support are associated with lower
levels of allostatic load among older men, and the
quality of social contact has not been found to affect
allostatic load among older women. Finally, allostatic
load has been found to increase with age between 20
and 60 years of age. It seems to level off during older
adulthood, possibly due to selective mortality in those
with already high levels of allostatic load.

Genes and early development, as well as lifestyle
choices such as diet, exercise, smoking, and excessive
alcohol consumption, may contribute to allostatic
load. So far, however, empirical substantiation that
these factors predict physiological outcomes associ-
ated with allostatic load is not available.

Finally, individual-level factors, such as coping
skills and cognitive interpretation of stressful events,
await empirical exploration as predictors of allostatic
load. Individual differences in the pattern of stress
response appear to be relatively stable, and this may
lead to substantial variations in stress-related wear and
tear within body systems over time. Future research
should examine whether individual differences in
response to stress may alter the association between
established risk factors for allostatic load such as
socioeconomic status and negative social relationships.

—Ross Andel and Dawn Alley

See also Biological Theories of Aging; MacArthur Study of
Successful Aging
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ALTERNATIVE MEDICINE

See COMPLEMENTARY AND ALTERNATIVE

MEDICINE

ALZHEIMER’S DISEASE

Alzheimer’s disease (AD) is a concept in evolution; it
is considered by most to be a degenerative brain dis-
ease that was first described in 1906 and is the most
common cause of dementia. Over the past 100 years,
we have learned that many biological and clinical phe-
nomena are included under the rubric of Alzheimer’s
disease and that perhaps the term can best be consid-
ered a two-word eponym that reveals as much about
our ignorance as about our knowledge.

AD is characterized clinically by the insidious
onset of cognitive difficulties, most commonly in
memory and attention, that subsequently progress to
involve language, perception, praxis, and (frequently)
behavioral and psychological symptoms. Neuropa-
thologically, the condition is characterized by pro-
gressive loss of neurons in association with
neurofibrillary tangles and senile plaques. The cause
of AD is unknown, although a variety of genetic
mutations can cause early onset of AD and genetic
susceptibility factors that modify late-onset disease
have been identified. Much attention has focused on
early recognition of AD, and a variety of labels, such
as the controversial concept of mild cognitive impair-
ment (MCI), have been used to label people who have

mild intellectual difficulty. However, these terms are
used primarily in research and should not be used
clinically.

AD is said to be the most common dementia world-
wide, followed by vascular dementia and a variety of
other neurodegenerative diseases such as Lewy body
dementia and frontal lobe dementia. However, precise
figures for incidence and prevalence are difficult to
determine globally because of the differences in diag-
nostic criteria and assessment methodologies used in
different countries.

Pathology

Alois Alzheimer described the combination of neu-
rofibrillary tangles and senile plaques that are still
used today to diagnose AD. Neuritic plaques are accu-
mulations of proteins, including amyloid and others,
surrounded by damaged nerve cell processes.
Whereas the plaque is located extracellularly, the
neurofibrillary tangle is found inside cells and is com-
posed of tau protein as well as other associated pro-
teins. The precise mechanisms whereby these
pathological features and others cause cell death are
unclear. Cell death occurs in the cortex, hippocampus,
and a variety of subcortical structures such as the
cholinergic basal forebrain, noradrenergic locus
ceruleus, and serotonergic raphe nuclei etiology.

Genetics and Causes of Dementia

Familial AD has been described for more than 50
years. The association of plaques and tangles develop-
ing late in life in individuals with trisomy 21 or Down
syndrome implicated this chromosome in the genetics
of early-onset autosomal dominant disease. Numerous
mutations have been described in chromosome 21 as
well as in chromosomes 1 and 14, all of which appear
to alter amyloid processing. Although a variety of
claims have been made for other susceptibility loci,
the only well-confirmed risk factor for late-onset
disease is apolipoprotein ε4, produced by a gene on
chromosome 19. Apolipoprotein ε is a cholesterol
transport protein that exists in three forms: 2, 3, and 4.
Individuals who have one or two copies of the
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apolipoprotein ε4 form are more at risk for AD 
and some other diseases. The relationships between
these genetic abnormalities and other pathological
processes in AD are unclear. Most of the focus has
been on the potential damaging role of amyloid.
However, cells may die because of inflammatory
processes or other mechanisms such as excess excita-
tion due to neurotransmitters (e.g., glutamate). The
major risk factor for AD is age, and the relationship
between normal aging changes in the brain and AD is
controversial. Despite decades of intensive research,
there are no biological markers that can clearly differ-
entiate AD from normal aging.

Diagnosis

AD is a diagnosis of exclusion. In other words, when
the typical pattern of insidious onset and slow pro-
gression of intellectual difficulties is identified, the
clinician should try to determine a specific cause of
this deterioration. A combination of blood tests to
identify potentially reversible metabolic forms of
dementia, such as hypothyroidism, should be con-
ducted. Moreover, a CAT scan or some other brain
imaging technology should be performed at least once
during the course of the illness to make sure that
structural lesions, such as tumors, blood clots, and/or
strokes, are not the cause of the dementia. The most
difficult differential diagnostic issues are associated
with those conditions that do not have clear biological
footprints. Hence, the differential diagnosis to sepa-
rate normal aging, AD, and depression is often chal-
lenging. Acute confusional states or delirium can
occur in AD but also need to be differentiated from
chronic progressive dementias as a cause of cognitive
impairment.

Treatment

Dementias such as AD should be treated with a com-
bination of pharmacological and nonpharmaco-
logical approaches with the overarching goals of
improving the quality of life for both the patient and
the caregiver.

PPhhaarrmmaaccoollooggiiccaall  TTrreeaattmmeennttss

Five drugs have been approved in the United
States for the treatment of AD. All but one of these
are cholinesterase inhibitors that address the defi-
ciency in acetylcholine associated with the loss of
cells in the cholinergic basal forebrain. Donepezil is
the most commonly used cholinesterase inhibitor,
followed by galantamine and rivastigmine. All of
these drugs can affect other cholinergic systems in
the body, causing gastrointestinal upset, such as nau-
sea and diarrhea, or muscle cramps. Rivastigmine has
more side effects than do the other two drugs. The
cognitive benefits of these drugs are minimal, and
little data support their effectiveness (e.g., impact on
quality of life) in clinical practice. The last drug
approved for the treatment of AD is memantine, a
glutamate receptor antagonist. This different mecha-
nism of action creates a different side effect profile,
including relatively infrequent constipation, dizzi-
ness, and confusion. This drug has efficacy similar to
that of the cholinesterase inhibitors.

A variety of approaches have been used to develop
treatments to actually slow the biological progression of
the disease. Basic biological research and epidemiolog-
ical studies suggest that antioxidants, anti-inflammatory
agents, or estrogen replacement therapy might be
expected to work to slow progression, but randomized
controls have not supported this.

It is important to recognize that behavioral symp-
toms such as depression, agitation, and psychosis can
occur and that commonly used antidepressants and
antipsychotics may be helpful. However, the evidence
for their effectiveness is not great, and there are poten-
tial side effects, including death.

PPssyycchhoossoocciiaall  TTrreeaattmmeennttss

Patient and caregiver education is essential, and
referral to the Alzheimer’s Association is often help-
ful. Patients should be encouraged to keep physically
and mentally active. Early financial and legal plan-
ning should be recommended. Community resources
should be explored prior to being needed. Hospice
services are often helpful at end of life. Developing a
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life plan that incorporates realistic goals and pur-
poses in life will likely help maintain, if not improve,
quality of life.

Future Directions

AD is a heterogeneous concept with many poorly
understood biological, clinical, and cultural aspects.
Despite much recent work on the genetics and neu-
roimaging, our understanding of considerable vari-
ability of AD is rudimentary. Also, it is becoming
increasingly difficult to clearly differentiate AD from
other conditions such as Parkinson’s disease and vas-
cular and frontal dementias. This is likely due to the
fact that aging affects many biological systems and
that patients actually suffer many overlapping age-
related pathologies. Despite the efforts to develop
more precise diagnostic tests, AD will likely remain a
social marker, which is a label that is applied clini-
cally. Unrealistic enthusiasm for finding cures for AD
leads to excessive expectations from approaches such
as vaccines and stem cells. This hype runs the risk of
creating false hopes based on a faith in science that
borders on scientism.

AD raises a variety of ethical issues, including
those relating to participation in research such as
appropriate mechanisms for informed consent and the
use of placebo in drug trials. Moreover, end of life
care for people with dementia needs considerable
improvement. The medical profession needs to be
cautious about conflicts of interest in its relationship
with the pharmaceutical industry.

There is no doubt that age-related cognitive impair-
ment can create tremendous suffering and that the
number of affected people will grow as the world
ages. We need to evaluate more carefully how we can
improve quality of life of elders with dementia in the
context of the many other problems that the world is
facing, including the health challenges of children.

—Peter J. Whitehouse

See also Consortium to Establish a Registry for Alzheimer’s
Disease; Delirium and Confusional States; Lewy Body
Dementia; Memory; Mental Status Assessment; Mild
Cognitive Impairment; Pseudodementia
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AMBULATION

See MOBILITY

ANABOLIC THERAPIES

Involuntary weight loss is the result of many chronic
progressive diseases, often leading to diminished lean
body mass, frailty, susceptibility to illness, and
increased mortality. Various anabolic agents have
been used to combat weight loss with mixed results.
Similar to the frustration experienced by advocates of
weight loss in the obese, none of the pharmacological
appetite stimulants available at the current time have
been uniformly successful in combating involuntary
weight loss in the elderly population. Some of these
agents have been U.S. Food and Drug Administration
(FDA) approved to combat weight loss, and others are
used off-label for this purpose.

Androgens

Serum testosterone levels decline with advancing 
age; however, the benefits of increasing serum levels
by androgen supplementation are controversial.
Testosterone has been shown to increase muscle mass
in older men, but adverse effects on the prostate are
greater and hematocrit levels are higher than in
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younger individuals. Oxandrolone is a chemical deriv-
ative of testosterone that increases muscle mass but
has decreased toxicity. In the elderly, oxandrolone
administered daily for 3-month intervals over a year
resulted in improved appetite and mental improve-
ment. More recently, the metabolic effects of oxan-
drolone were thoroughly evaluated in healthy,
overweight elderly men. Highly significant reductions
in abdominal fat were noted, and insulin sensitivity
was improved. Positive effects were most pronounced
in men with low testosterone levels, and the benefits
were sustained for at least 12 weeks after discontinu-
ation of therapy. Taken together, these preliminary
studies suggest that oxandrolone significantly increases
lean body mass and reduces body fat in healthy
elderly men.

Dronabinol (tetrahydrocannabinol)

Dronabinol, the active ingredient in marijuana, has
been used as an antiemetic and appetite stimulant pri-
marily in cancer and AIDS patients with mixed
results. Little is known about the use of dronabinol in
the elderly. Dronabinol, megestrol acetate (MA), and
a combination of the two were compared in a random-
ized study of 469 cancer patients with a mean age of
approximately 65 years. MA was superior to dronabi-
nol in terms of appetite (75% vs. 49%) and in the
number of participants who gained more than 10% of
their body weight (11% vs. 3%). Combination therapy
showed no advantage over MA alone. However,
in one intriguing study of 15 Alzheimer’s disease
patients hospitalized on a dementia study unit, dron-
abinol increased body weight and improved resident
behavior. No serious adverse reactions were noted.
Taken together, these studies indicate that dronabinol
is a weak orexigenic (appetite-stimulating) agent and
is less potent than MA. There may be a role for its use
in treating patients with dementia, but convincing evi-
dence is lacking at the current time.

Megestrol acetate

A review of 26 studies involving MA was published
recently. The vast majority of these studies involved

cancer (86%) and AIDS (11%) patients. MA
increased appetite, led to weight gain, and improved
quality of life. In the elderly, MA also has been shown
to increase appetite and well-being. MA is well toler-
ated, although it is associated with an increased inci-
dence of blood clots in the legs. MA also has been
shown to cause muscle wasting and suppression of the
adrenal glands.

Mirtazapine

Mirtazapine is a noradrenergic and specific serotoner-
gic antidepressant that has been shown to be as effec-
tive as trazadone and tricyclics and to be more
effective than fluoxetine and paroxetine in moderate
to severe depression. A randomized study of 297
severely depressed middle-aged adults showed an
increase of 0.8 kilograms with mirtazapine, compared
with a loss of 0.4 kilograms in the placebo group. In a
study of 25 nursing home residents with major depres-
sion treated with mirtazapine, the mean gain in weight
was 2.5 pounds, but 25% gained more than 5 pounds.
Interestingly, in the same study, 25 residents treated
with sertraline showed nearly identical results, sug-
gesting that the weight gain with mirtazapine may be
either secondary to treating the underlying depression
or (less likely) a generalized attribute of several of the
newer antidepressants.

Growth hormone

Growth hormone (GH) has been proposed as a treat-
ment of healthy elderly individuals with the hope of
“reversing” the aging process. Virtually 100% of older
people have reduced levels of GH in their blood, but
whether it is beneficial to reverse this decline in
healthy elderly by GH administration is highly contro-
versial. In 1990, GH was given three times weekly for
6 months and produced a highly significant 8.8%
increase in lean body mass and a 14.4% decrease in
fat mass compared with controls. However, it was
noted soon thereafter that a 6-month treatment course
using similar doses of GH was associated with a high
rate of side effects and that 18 of 62 participants
withdrew because of swollen breasts, elevated sugar
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levels, or carpal tunnel syndrome (numb fingers due
to pinched nerve at the wrist). Lean body mass
increased and fat mass decreased; however, there was
no difference in strength or functional ability between
the groups. Side effects were very common in the GH
group, and dose reduction was required in nearly one
fourth of the treated group. A recent study of healthy
elderly men showed that resistance training, but not
GH, resulted in increased muscle strength and power.

These studies indicate that 6 months of GH therapy
for healthy elderly individuals results in improved
lean body mass and decreased fat free mass; however,
functional ability does not appear to be improved, and
GH treatment is associated with an unacceptably high
side effect profile.

Discussion

It is difficult to make recommendations for the proper
use of appetite stimulants in the elderly given the
paucity of data available for most orexigenic agents.
However, the use of any appetite stimulant should be
looked on as a trial, and if there is no response within
4 to 6 weeks, the agent should be discontinued. In
terms of specific recommendations, with the high
prevalence of depression in nursing home residents,
mirtazapine should be used as a first-line agent for
weight loss. Other antidepressants may have equal
efficacy, but what little data are available involve pri-
marily mirtazapine. A reasonable second-line agent
would be MA. It is the most studied of any of the
appetite stimulants and is safe for the most part. There
are little data to support the use of oxandrolone and
dronabinol in nursing home residents. However,
recent positive data concerning the metabolic effects
of oxandrolone in healthy elderly men are intriguing,
and a trial in male residents who fail mirtazapine and
MA may be warranted. Dronabinol is expensive and is
the least studied of the appetite stimulants. It may be
useful for agitated patients with dementia, but there
are other less expensive agents available with similar
efficacy.

In summary, despite intense efforts to combat
cachexia and weight loss in the elderly, there is no
evidence that pharmacological intervention has had 

a significant impact on mortality. Most orexigenic
agents are modestly effective in preventing or revers-
ing weight loss, and the response is not universal,
being restricted to subpopulations of patients. Clearly,
more research needs to be done to better evaluate
appetite stimulants in this patient population.

—Donald Bodenner

See also Body Composition; Body Mass Index; Sarcopenia
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ANEMIA

Anemia is the most frequently encountered hemato-
logical problem in geriatric practice and is associated
with increased risk of functional decline, cognitive
impairment, and death. Anemia is defined as a subop-
timal concentration of red cells (erythrocytes) in the
blood, usually measured by a decrease in the amount
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of hemoglobin. Hemoglobin forms the red pigment in
red blood cells (RBCs) that transport oxygen from the
lungs to different tissues and organs of the body. The
RBCs are produced by stem cells in the bone marrow
under the influence of erythropoietin (EPO), a hor-
mone secreted by the kidneys. The World Health
Organization (WHO) defines anemia as a hemoglobin
concentration lower than 13 grams per deciliter in
men and lower than 12 grams per deciliter in women.

According to the WHO criteria, the prevalence of
anemia in the general population is approximately 1%
to 2%; it is estimated to be four to six times higher
among men and women over 65 years of age, and it is
approximately 20% among people over 85 years of
age. Incidence of anemia appears to be higher among
men than among women in every age group over 65
years. Potential causes for anemia include blood loss,
nutritional deficiency (Vitamin B12, iron, and folate
deficiencies), and inflammation secondary to disease
processes (e.g., cancer, renal failure, chronic infec-
tions) and concomitant medications. However, despite
an exhaustive workup, the etiology of anemia remains
unclear in approximately 25% of elderly patients. In
this group, it is postulated that anemia may be a con-
sequence of a stem cell defect, possibly related to the
aging process.

Anemia is more prevalent among those of lower
socioeconomic status where nutritional deficiencies
are a factor, implying that nutritional supplements may
reverse anemia in elderly populations. Unfortunately,
this is not always the case; one study that provided
dietary supplements to achieve weight gain among
underweight elderly found that despite a positive
impact on nutritional status and desired weight gain,
anemia was not improved.

In the absence of iron, folate, or Vitamin B12 defi-
ciency, it is reasonable to pursue the hypothesis that
hemoglobin production is compromised by molecular
mechanisms secondary to chronic disease and/or
inflammation. New insights into the mechanisms of
iron metabolism and hemoglobin production suggest
that anemia of chronic inflammation (ACI) and ane-
mia of chronic disease (ACD) have the same patho-
physiology. Thus, the peptide hormone hepcidin,
the dominant inhibitor of dietary iron absorption, is

decreased by anemia and hypoxia to promote hemo-
globin production. However, infection and inflamma-
tory cytokines such as interleukin 6 (IL-6) up-regulate
hepcidin, decreasing circulating iron. Thus, treating
the underlying disease may reverse ACD.

The use of recombinant erythropoietic agents (i.e.,
EPO) is now routine in cancer patients on myelosup-
pressive chemotherapy as well as in patients with
renal failure. The role of EPO is also being investi-
gated in ACD. EPO is a peptide hormone produced by
the kidneys via an oxygen sensor to stimulate red
blood cell production. There may also be a role for
EPO in the clinical treatment of unexplained anemia
among the elderly, but currently there are no data to
support this practice.

—Gurkamal Chatta

See also Cardiovascular System; Kidney Aging and 
Diseases
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ANEURYSMS

An aneurysm is a weakened area of a blood vessel that
results in a ballooning or bulging outward of the vessel
wall. Aneurysms occur primarily in arteries and 
can be found anywhere in the body. Common sites for
aneurysm formation include the brain (cerebral
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aneurysm) and the main blood vessel supplying 
the body (thoracic aortic aneurysm in the chest and
abdominal aortic aneurysm below the stomach).
Aneurysms can be fusiform or saccular in shape.
Although some are asymptomatic, rupture of an
aneurysm can be a life-threatening emergency.
Approximately 200,000 abdominal aortic aneurysms
are diagnosed in the United States each year. The
prevalence of cerebral aneurysms is approximately 5%
in the U.S. population. Both cerebral and aortic
aneurysms are more common in older adults.

Aneurysms are caused by weakening of the wall of
the blood vessel. Risk factors include atherosclerosis
(a buildup of plaque within walls of blood vessels),
high blood pressure, smoking, and infection of the
blood vessel. Aneurysms may also be congenital or
related to an inheritable disease such as Marfan’s syn-
drome, fibromuscular dysplasia, or polycystic kidney
disease. Symptoms vary according to the location of
the aneurysm and whether the aneurysm is growing in
size. Small stable aneurysms might not cause any
symptoms. Back pain between the shoulder blades is
the most common symptom of a thoracic aneurysm.
The pain can be quite severe and sudden in onset
when associated with rupture or dissection of the
aneurysm. Abdominal aortic aneurysms may cause
abdominal pain or early satiety (a sensation of fullness
after eating only a small amount of food). Cerebral
aneurysms may cause localized headaches, double
vision, or pain in the face or neck. Light sensitivity,
stiff neck, and nausea can occur when a cerebral
aneurysm ruptures. A ruptured cerebral aneurysm
results in a subarachnoid hemorrhage (bleeding inside
the lining of the brain), which has a very high 1-month
mortality rate of approximately 50%.

Many aneurysms are discovered during the workup
of another problem. Aneurysms may also be detected
on physical examination. For example, an abdominal
aortic aneurysm may present as a midline pulsatile
mass or as a bruit (turbulent blood flow within the
aneurysm). Imaging tests such as ultrasounds, com-
puted tomography scans, angiography, and magnetic
resonance imaging can be employed to detect the
location of an aneurysm and determine its size.
Treatment depends on size and location. Thoracic

aortic aneurysms are usually surgically repaired when
detected. However, small abdominal aortic aneurysms
(< 5 centimeters) may be managed with serial imaging
tests to monitor for growth because there is a low inci-
dence of rupture. Rapidly growing aneurysms (those >
5 centimeters in diameter) are treated either with an
endovascular stent or by open surgical repair. In the
endovascular stent procedure, a catheter is inserted
into the blood vessel to deploy a wire sheath or stent
within the walls of the aneurysm to relieve stress and
decrease risk of rupture. Open surgical repair of an
aortic aneurysm is usually performed by bypassing the
aneurysm with a synthetic tube graft. Cerebral
aneurysms, particularly those larger than 10 millime-
ters, are treated either by clipping the aneurysm or by
inserting a coil into the aneurysm (coil embolization),
promoting eventual obliteration of the aneurysm. This
is less invasive, and initial studies suggest fewer
adverse outcomes during the first year compared with
surgery. Medications to lower blood pressure are also
commonly used for all types of aneurysms.

—Laurie Lavery

See also Cardiovascular System; Smoking; Stroke
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ANTI-AGING INTERVENTIONS

What is an anti-aging intervention? This is a particu-
larly important question today given the presence of a
large and growing industry of entrepreneurs who are
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selling to the public the age-old idea that anti-aging
interventions already exist and that much longer lives
can be achieved by people who are currently alive. The
idea that the aging of people is subject to modification,
dramatic life extension is possible, and physical
immortality is within our grasp dates back thousands
of years. The ancient Hindus sought immortality,
Alexander the Great roamed the world searching for it,
the Greek physician Galen (2nd century AD) and the
Arabic philosopher/physician Avicenna (11th century
AD) believed in it, alchemists achieved positions of
prominence pursuing it, Ponce de Leon discovered
Florida in his quest for the “fountain of youth,” and
countless stories of immortality have permeated the lit-
erature. Is there truth to any of the claims that anti-
aging interventions exist today? It all depends on how
one defines an anti-aging intervention.

Anti-Aging: The Practitioner’s View

For trained physicians, aging is often defined by the
age-related diseases and disorders people experience
as they grow older. In fact, aging is often portrayed
as a disease that is amenable to treatment, just like
any other disease that physicians are trained to diag-
nose and treat. This is not an unexpected view of
aging given the Western disease-oriented model of
medical education. Examples of the conditions that
anti-aging practitioners endeavor to treat or postpone
include cardiovascular disease, cancer, sensory
impairments, muscle and bone loss, loss of skin elas-
ticity, and decline in sexual function. By postponing
or reducing the onset, risk, or severity of these dis-
eases and disorders through a combination of diet,
exercise, nutritional supplements, and hormone
replacement, some clinicians in the anti-aging indus-
try claim that they have stopped and even reversed
aging in their patients. The treatments for these con-
ditions, which are often preceded by a battery of
tests intended to measure biological age, are then
referred to as anti-aging medicine.

At one level, it is difficult to argue with the belief
that aging has been modulated through this combina-
tion of tests and interventions given that many of the

patients who make these changes in their lives often
claim that they feel better. Indeed, reducing the risk of
death—through early detection, careful monitoring
through annual physicals, and behavior modifica-
tion—has been possible for centuries. Ironically, sci-
ence in a way supports the view that aging is a disease
and that anti-aging interventions exist by suggesting
that because an aging or death program cannot 
be built into our genes as a product of evolution, a
biological loophole allows what we see and feel as
“aging” to be inherently modifiable by our own
actions. Thus, by lowering the risk of cardiovascular
disease through preventive maintenance or by using
pharmaceuticals, it may seem like aging has been
delayed; the use of facial creams that reduce the
appearance of wrinkled skin would appear to reverse
aging; and interventions that increase muscle mass,
reduce body fat, improve or restore sexual function,
and increase bone density might appear to some as if
the proverbial fountain of youth had been discovered.

The patients undergoing these anti-aging treat-
ments may ask what difference it makes whether they
are actually growing younger, reversing the biological
process of aging, or living longer? If they feel better,
what else matters? This may very well be the rationale
that underlies much of the anti-aging industry today.
Indeed, the difference between feeling better and
modulating the biological process of aging accompa-
nied by documented life extension is the foundational
difference between the scientist’s and practitioner’s
views of an anti-aging intervention.

Anti-Aging: The Scientist’s View

Scientists who study the biology of aging view it as a
process of accumulated damage to the building blocks
of life (e.g., proteins, fats, carbohydrates, DNA) that
begins early in life, eventually leading to the malfunc-
tion and/or dysregulation of the components of cells
and the tissues and organs they form, and ultimately
leading to the death of the whole animal. From this
perspective, aging makes humans and other animals
more susceptible to disease, but aging itself is not a
disease. Indeed, the diseases and disorders that appear
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throughout life are thought of by scientists as by-
products of aging but not as aging itself.

To the scientist who studies aging, referring to
aging as a disease is akin to claiming that a fever
resulting from an infection is a disease. Treating a
fever may make a patient feel better, but its underlying
cause remains both present and unchanged. Therefore,
reductions in the risk of death from fatal and nonfatal
age-related conditions, improvements in muscle mass
and bone density, and other measurable improvements
in the human body (now possible through behavior
modification and medical intervention) do not repre-
sent modifications of the underlying aging processes
that give rise to these diseases and disorders.

Subjective statements that a patient feels better fol-
lowing an anti-aging intervention are insufficient
proof that aging has been altered. The battery of tests
portrayed as biomarkers of aging may be reliable
measures of change in specific physiological attrib-
utes of an individual, but there is no scientific support
for the claim that aging itself is being measured. In
fact, efforts to measure these time-dependent changes
in a way that enables one to assess biological age 
or the effect of an intervention reliably have failed.
Improving biomarkers in an individual, such as
increased glucose tolerance and reductions in choles-
terol. may reduce the risk of certain diseases, but this
is insufficient proof that aging has been altered.
Postponing heart disease and cancer through careful
monitoring may reduce the risk of death and extend
life, but even this is insufficient proof that aging has
been altered. Science requires empirical evidence that
aging can be measured and modified, and this can
occur only if the biological process of aging itself is
operationally defined and subject to measurement.
Currently, neither has been accomplished.

From a scientific perspective, a genuine anti-aging
intervention would need to reduce the rate and/or
amount of accumulated damage that contributes to
aging and to extend life. To date, no intervention has
been scientifically demonstrated to have both of these
properties. This is the case not because it has not nec-
essarily been accomplished but rather because it is not
currently possible to measure aging so that scientists

know with certainty that experimentally induced life
extension is occurring because of changes in disease
pathology or because of a modification to aging itself.
Distinguishing between the biological factors that
contribute to aging and those that contribute to pathol-
ogy and disease is critical to understanding why some
proponents of anti-aging medicine mistake preventive
medicine for delayed aging.

The Future

Whether it is possible to develop interventions that
can be proven to influence the biological process of
aging in humans or other animals has yet to be deter-
mined. What is known with certainty is that sci-
entists can demonstrate and empirically verify that 
the duration of life of a number of species can be
extended experimentally in the laboratory. Although
some think that such life extension is a result of
decelerated aging, this claim cannot as yet be veri-
fied because of the difficulty in distinguishing
between effects on disease pathology and effects on
biological aging.

The future of biogerontology and the scientific pur-
suit of interventions that may decelerate the process of
aging are both promising and exciting. Various sum-
maries of the literature in this area have documented
significant progress in identifying some of the genetic
and physiological pathways that influence duration 
of life. There is reason to be optimistic that research
advances in this area will continue, and there is ample
justification for continuing the pursuit of interventions
that will decelerate the process of aging in humans
and other species.

—S. Jay Olshansky

See also Biological Theories of Aging; Biomarkers of 
Aging
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ANXIETY DISORDERS

Anxiety is an emotional and physiological reaction 
to distress—either real, imagined, or unknown. It is 
a “normal” emotion; having some anxiety allows
people to prioritize needs, develop ambition, improve
focus, and seek social interactions. But when anxiety
is excessive, it can become distracting or overwhelm-
ing. When anxiety causes a sustained impairment, it is
called an anxiety disorder.

Epidemiology

The most extensive estimate of anxiety disorders in
the elderly is from the Epidemiologic Catchment Area
(ECA) studies conducted during the early 1980s. The
combined prevalence of phobia, panic disorder, and
obsessive–compulsive disorder (the only anxiety dis-
orders measured at all five sites) in people over 65
years of age was 5.5%. Although anxiety disorders
were the most common psychiatric condition in the
elderly (a finding consistent with that of all age popu-
lations sampled), the prevalence was much less than
that experienced by the middle-aged group. Still, the
numbers of elderly with anxiety disorders are signifi-
cant, especially for women over 65 years of age, for
whom the prevalence of any anxiety disorder (6.8%)
was higher than that for men at any age.

Types of Anxiety Disorders

Currently, there are 12 different anxiety disorders
identified, and they are explored in the following
subsections.

SSppeecciiffiicc  PPhhoobbiiaa

Specific phobias are excessive and persistent fears
toward an object or a situation. Although these are the
most common anxiety disorder, they are the least
likely to be treated because people with a specific
phobia simply tend to avoid situations that activate
that specific fear. Specific phobias fall into four cate-
gories: fear of animals (e.g., dogs, snakes), fear of nat-
ural events (e.g., storms, heights, water), fear of
blood–injection–injury (e.g., seeing blood, experienc-
ing an injury, receiving medication by injection), and
fear of situations (e.g., driving, flying, bridges,
enclosed spaces). Fears of animals and natural events
are common during childhood and usually diminish
with age. Fears of blood or injections are frequently
found clustered in families. Persons with these fears
may get lightheaded or dizzy at the sight of blood or
at a doctor’s office or hospital. Situational phobias are
closely related to panic disorder and often persist into
old age.

GGeenneerraalliizzeedd  AAnnxxiieettyy  DDiissoorrddeerr

Generalized anxiety disorder (GAD) is excessive
anxiety or worry that continues for at least 6 months.
In the elderly, GAD is the second most common anx-
iety disorder (after phobias) with a prevalence of
approximately 2% to 3%. Common themes of anxiety
include worry over one’s job, finances, health, or
injury to loved ones. Associated symptoms include
restlessness, poor energy, difficulty in concentrating,
irritability, muscle tension, and disturbed sleep. A per-
son with GAD recognizes that his or her anxiety is
excessive but has difficulty in controlling worry. In
fact, the anxiety may actually exceed the impact that
the feared event might have.

PPaanniicc  DDiissoorrddeerr

A panic attack is an episode of intense anxiety
accompanied by physical symptoms. These symp-
toms may include palpitations, pounding heart,
sweating, tremors, shortness of breath, choking sen-
sations, chest pain, nausea, lightheadedness, chills,
and numbness and tingling in the hands and feet. The
attack usually intensifies over a 5- to 10-minute
period and may last anywhere from 5 to 30 minutes.
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During an attack, elderly individuals may complain
that they feel as if they are having a heart attack or
stroke, that they are “going crazy,” or that they are
going to die. When panic attacks recur and become
the focus of an individual’s fear, the condition is
called a panic disorder.

Panic attacks can be caused by many different
things. Certain medications (e.g., caffeine, some cold
medications) and medical conditions (e.g., hyperthy-
roidism) may cause panic attacks. Panic attacks may
also be associated with many of the other anxiety dis-
orders. Development of panic disorder in late life is rel-
atively uncommon. Most typical is for patients to
develop panic disorders earlier in life with waxing and
waning symptoms over time. The prevalence of panic
disorder in the elderly is relatively low at 0.3% to 0.4%.

Often, persons with panic attacks develop a strong
desire to flee (the fight-or-flight response). When this
leads to a pattern of avoiding places where the attacks
have occurred or might occur, it is called agoraphobia.
Thus, patients may be diagnosed as having panic dis-
order with or without agoraphobia.

AAggoorraapphhoobbiiaa  WWiitthhoouutt  
HHiissttoorryy  ooff  PPaanniicc  DDiissoorrddeerr

Some patients may become anxious or fear being
embarrassed and begin to avoid places from which
escape may be difficult, even though the anxiety does
not lead to recurrent panic attacks. This is called ago-
raphobia without a history of panic disorder. For the
elderly, anxiety symptoms may include fear of losing
bladder or bowel control or fear of fainting/falling
and being unable to get up. The result is that an indi-
vidual will avoid leaving home so as to escape poten-
tial embarrassment. Some elderly do indeed have
legitimate concerns that their physical problems have
the potential for embarrassment or need for assis-
tance. Thus, the diagnosis of agoraphobia should be
made only when the fear or avoidance is clearly in
excess of what is usually associated with that medical
condition.

SSoocciiaall  PPhhoobbiiaa

Social phobia is excessive anxiety in social or
performance situations. Examples include public

speaking, eating in public, using public restrooms,
going to parties, and talking with authority figures. In
the elderly, this may be seen in avoidance of eating,
drinking, or writing in public because of fears that oth-
ers will notice their hands shaking due to tremor. Social
phobia tends be lifelong, but the severity may fluctuate.

OObbsseessssiivvee––CCoommppuullssiivvee  DDiissoorrddeerr

Obsessions are persistent thoughts or impulses that
a person experiences as intrusive. The person feels
unable to stop the thought from recurring. The most
common obsessions are about contamination, doubt-
ing, ordering, aggression, and sexual imagery.
Attempting to ignore or suppress the obsession leads
to an increase in the anxiety. Compulsions are repeti-
tive behaviors done to reduce or prevent the obses-
sional anxiety. Common compulsive activities include
hand washing, checking behaviors, ordering, praying,
counting, and repeating words or phrases.

Obsessive–compulsive disorder (OCD) usually
begins during adolescence or early adulthood with a
gradual onset and then develops a waxing and waning
course. The kinds of obsessions or compulsions may
change over time. Approximately 15% of persons
affected with OCD show a progressive worsening,
whereas approximately 5% may have episodic presen-
tations with minimal symptoms between episodes. In
the elderly, reports of the prevalence of OCD have
varied from 0% to 1.5%; however, a review of spe-
cialty OCD clinic populations has shown that patients
over 60 years of age are not uncommon.

PPoossttttrraauummaattiicc  SSttrreessss  DDiissoorrddeerr

In posttraumatic stress disorder (PTSD), an indi-
vidual develops characteristic clusters of symptoms
following an exposure to a traumatic event. That
event may be experienced either directly (e.g., being
a victim of an assault or a crime, being involved in a
motor vehicle accident, being diagnosed with a life-
threatening illness) or indirectly (e.g., witnessing a
violent event, learning about the unexpected death of
a loved one). The symptoms cluster around three
types of response: reexperiencing, avoidance, and
arousal. In reexperiencing, the person feels as if 
he or she is reliving the event. This may occur as
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recurrent and intrusive memories or dreams or as
marked physical or mental distress when exposed to
reminders of the trauma. In avoidance, the person
tries to stay away from things that are associ-
ated with the trauma. This may include physical
reminders (e.g., persons or places associated with the
trauma), mental items (e.g., thoughts, feelings), and
interactions (e.g., conversations about the trauma).
The avoidance of thoughts and emotions may progress
so that the person has a decreased interest in activi-
ties, feelings of being detached or numb, or a sense
of a foreshortened future. In arousal, the patient
feels “activated” so that he or she is hypervigilant or
has difficulty in falling asleep, decreased concentra-
tion, exaggerated startled response, or episodes of
irritability or anger outbursts.

PTSD may occur at any age. Symptoms usually
develop soon after the event (within the first 3
months); however, they may also be delayed months
or years (usually diagnosed when the onset of symp-
toms begins more than 6 months after the trauma
occurred), showing up at a later time. For 50% of
people with PTSD, the symptoms usually resolve
within the first 3 months, but in others, the symptoms
may become chronic. The intensity and length of the
symptoms is directly related to the severity of the
trauma. There are no reliable data on the prevalence of
PTSD in the elderly.

AAccuuttee  SSttrreessss  DDiissoorrddeerr

Acute stress disorder has symptoms similar to
those of PTSD except that this diagnosis is used when
symptoms of anxiety, reexperiencing, avoidance, and
hyperarousal occur for at least 2 days during the first
month after the trauma. However, if symptoms are
still significant after 4 weeks, the diagnosis of PTSD
is made.

AAnnxxiieettyy  DDiissoorrddeerr  DDuuee  ttoo  aa  GGeenneerraall  
MMeeddiiccaall  CCoonnddiittiioonn  oorr  SSuubbssttaannccee

Anxiety may also be caused by physical dis-
eases, certain medications, or drugs. In fact, most 
late-onset panic attacks are actually associated with

cardiovascular, gastrointestinal, or chronic pulmonary
diseases. Common physical problems that may cause
anxiety are cardiac arrhythmias, mitral valve prolapse,
asthma, chronic obstructive pulmonary disease, hypo-
glycemia, and hyperthyroidism. Common medica-
tions that can cause anxiety include anticholinergic
medications and steroids. Other drugs, such as caf-
feine, alcohol, and cocaine, may also cause anxiety.

Treatment

Effective treatments have been found for all anxiety
disorders. A physician should be consulted to evaluate
possible physical causes of anxiety. Treatment 
alternatives include medications and psychological
therapies.

—John L. Beyer
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Stress Disorder; Stress
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APOLIPOPROTEIN E

Apolipoprotein E (APOE) is a plasma protein whose
main functions are neuronal repair and lipid transport
and metabolism. This protein is encoded by the
apolipoprotein E gene (APOE), which is located on
chromosome 19 and has three common alleles: ε2, ε3,
and ε4. The ε3 allele is the most prevalent, with a fre-
quency of approximately 78%, whereas the e4 allele
has a frequency of 14% and the ε2 allele has a fre-
quency of 8%. Individuals inherit one allele from each
parent, so there are six possible APOE genotypes:
ε2/ε2, ε2/ε3, ε2/ε4, ε3/ε3, ε3/ε4, and ε4/ε4. APOE
appears to have a complex role in a number of med-
ical conditions that increase in prevalence with age. In
most of these conditions, the APOE ε4 allele appears
to be associated with a poorer outcome.

Given the main function of APOE, early work on 
the APOE gene focused on its role in coronary heart
disease. Compared with individuals with the APOE
ε3/ε3 genotype, the ε4 allele is generally associated with
increased risk of coronary heart disease and risk factors
for the disease. In addition, using the ε3/ε3 genotype as
the reference group, individuals with an ε4 allele typi-
cally have higher levels of cholesterol, whereas those
with the ε2 allele have lower cholesterol levels.
Furthermore, the ε4 allele is reportedly a significant risk
factor for coronary atherosclerosis during early middle
age, but its effect may decline during later years. Finally,
long-term survival after myocardial infarction may be
inversely associated with the APOE ε4 allele.

Recent interest in this gene has focused on its associ-
ation with Alzheimer’s disease (AD). In 1993, investiga-
tors reported an association between the APOE ε4 allele
and increased risk of AD. Hundreds of studies have
since confirmed and further defined this association.
Findings from a meta-analysis showed that, when
compared with individuals with an ε3/ε3 genotype,
Caucasians homozygous for ε4 (i.e., ε4/ε4) have a 12 to
15 times higher risk of developing AD, whereas those
with the ε3/ε4 genotype are roughly 3 times more likely
to develop AD. Among African Americans and
Hispanics, the association was still present, albeit

somewhat weaker. The ε4 allele also appears to acceler-
ate the age of onset of dementia by 5 to 15 years in a
dose-dependent manner. This means that individuals
with two ε4 alleles have the earliest age of onset, fol-
lowed in order by those with one ε4 allele and those
with no ε4 alleles. The APOE ε4 allele accounts for an
estimated 50% of nonfamilial AD. However, not all
individuals with an ε4 allele get AD, and many of those
without an ε4 allele do get the disease. Therefore, APOE
ε4 is considered a “risk gene” for AD; that is, it
increases the risk of developing the disease but cannot
be used to determine who will get the disease. Further
complicating the picture are findings suggesting that the
APOE gene may interact with environmental factors to
alter risk of AD. For example, individuals with an ε4
allele and a history of head injury may be particularly
vulnerable to develop AD later in life, compared with
those with either the ε4 allele or head injury alone.
Some findings indicate that the ε4 allele as a risk factor
for AD may lose its potency by the time an individual
reaches 90 years of age. These findings have led some
to propose that APOE ε4 may control when, not if, an
individual gets AD.

The destructive neuropathological process of AD
begins decades prior to the overt cognitive impairment
that is the hallmark of the disease. Given the long
insidious course of the disease, researchers have
attempted to identify APOE ε4–related characteristics
of the preclinical stage of the disease, when interven-
tion and treatment may be most effective. Toward this
goal, they have investigated potential differences in
cognition, brain morphology, and brain physiology
among cognitively normal and mildly impaired indi-
viduals. A recent meta-analysis reported that cogni-
tively intact older individuals with two ε4 alleles
performed more poorly than individuals with either
one ε4 allele or no ε4 alleles on measures of global
cognitive functioning, episodic memory, and executive
function. The effects were small and limited to a few
cognitive domains. Group differences became smaller
with age, again supporting the notion that the deleteri-
ous ε4 effect decreases very late in life. The longitudi-
nal data, although more limited, suggest that older
adults with one or more ε4 alleles show greater decline
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across multiple cognitive domains over several years
when compared with those with no ε4 allele.

Several studies of brain morphology and function in
middle-aged and older cognitively normal individuals
also show small differences between ε4 and non-ε4
carriers. Findings from volumetric magnetic resonance
imaging (MRI) studies indicate that, among cogni-
tively intact older individuals, hippocampal size and
asymmetry differ in relation to ε4 status, with the ε4
carriers exhibiting a pattern similar to that observed in
AD patients. Similarly, cognitively healthy ε4 carriers
were shown to have lower rates of cerebral glucose
metabolism on positron emission tomography (PET)
in the same brain regions as patients with AD, but the
same pattern was not observed in those with no ε4
allele. Lastly, in middle-aged and older adults with
mild memory complaints (but normal memory perfor-
mance), functional MRI has shown that individuals
with APOE ε4 alleles show a pattern of brain activa-
tion during a memory performance more similar to AD
patients as compared with those with no ε4 allele.
Longitudinal assessment after 2 years showed that
greater baseline brain activation correlated with verbal
memory decline. These results indicate that brain vol-
ume and activation patterns differ according to APOE
status. This finding may eventually allow us to predict
future cognitive decline and progression to dementia.

In light of the health conditions linked to APOE ε4,
it is probably not surprising that this allele has also
been associated with earlier mortality that may be par-
tially explained by its association with both AD and
coronary heart disease. However, regardless of the
numerous medical conditions associated with APOE
ε4, the presence of the e4 allele alone is not sufficient
to predict who will get any given disease.

—Brenda L. Plassman

See also Alzheimer’s Disease; Creutzfeldt–Jakob Disease;
Neurobiology of Aging
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APOPTOSIS

See BIOLOGICAL THEORIES OF AGING

ARRHYTHMIAS

Arrhythmia or dysrhythmia is an abnormal beating 
of the heart resulting from a disturbance in the electri-
cal impulses controlling heart muscle contractions.
Approximately 4 million Americans, most over 60
years of age, experience arrhythmias. Although there
are many causes, heart disease is by far the most com-
mon. Arrhythmias can range from minimally impor-
tant to life threatening; they can be asymptomatic or
cause severe symptoms. Arrhythmias are character-
ized by the rate of heart muscle contractions (heart-
beats per minute), pattern of contractions, and
location of initiation of the electrical impulse for con-
tractions. Specific arrhythmias have varying combina-
tions of these characteristics.

Tachycardia is defined as a rapid heart rate (> 100
beats per minute [bpm]), whereas bradycardia occurs
when the heart beat is too slow (< 50 bpm). The pat-
tern of heart contractions may be regular (equal inter-
vals between beats), irregular (variable intervals), or a
combination thereof. The contraction of the upper
(atria) and lower (ventricles) chambers of the heart is
initiated by an electrical signal arising from the sinoa-
trial node, the normal pacemaker of the heart, located
in the right atrium. A change in location of initiation
of this signal is a cause of arrhythmia. Arrhythmias
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arising from a signal in the ventricle (ventricular
arrhythmias) are more immediately life threatening
than arrhythmias arising from a signal in the atria
(atrial arrhythmias).

Causes

Smoking, emotions/stress, alcohol use, and caffeine
use can cause arrhythmias by affecting the hormones
and nerve impulses that regulate the sinoatrial node.
In general, these arrhythmias tend not to be serious.
Electrolyte imbalances, such as low levels of magne-
sium or potassium in the blood, can also increase the
risk of an arrhythmia. Thyroid disease and certain
medications, including specific antidepressants, also
contribute to the occurrence of arrhythmias. However,
heart disease, which includes coronary artery disease,
heart attack, congestive heart failure, and heart valve
disease, is the most common cause of arrhythmias.
For some arrhythmias, a cause cannot be ascertained,
even after extensive investigation.

Symptoms

Arrhythmias may be silent and not cause any symp-
toms. When symptoms do occur, the most common
one is palpitations. Palpitations are described as a
feeling of “skipped beats,” fluttering in the chest, or
the heart “flipping over.” Chest pain or discomfort,
dizziness, fainting, shortness of breath, and fatigue
can also occur. Arrhythmias can lead to congestive
heart failure, stroke, and sudden death. Approximately
15% of strokes in the United States are attributable to
one type of arrhythmia, namely atrial fibrillation.
Approximately 500,000 deaths per year are due to
arrhythmias.

Diagnosis

Many arrhythmias are first detected by a physician
during a physical exam. An electrocardiogram (ECG)
provides a tracing of the electrical signal of the heart
and can be used to confirm or diagnose an arrhythmia.
However, arrhythmias may be intermittent or paroxys-
mal and not captured on an ECG. A Holter monitor
records the electrical signal over a 24- to 48-hour time
period, and an event monitor can be used to capture

the heart rhythm over a period of days or weeks.
Electrophysiology studies can help detect symp-
tomatic but transient arrhythmias not captured by 
less invasive means. Diagnosis is important because
untreated arrhythmias can cause ongoing damage to
the heart and further increase the risk of arrhythmias,
setting up a vicious downward spiral in heart function.

Specific Types of Arrhythmias

• Premature atrial contractions (PACs) are early extra
beats arising in the atria. No treatment is necessary
for PACs.

• Premature ventricular contractions (PVCs) are early
extra beats arising from the ventricles. PVCs are very
common in older adults and account for the sensation
of “skipped beats.” They rarely require treatment
unless they are frequent and symptomatic.

• Atrial fibrillation (AF) is a common arrhythmia in
older adults, especially in those with heart disease
and following surgical procedures. AF has an irregu-
lar pattern and can be constant or intermittent. It is
characterized by disorganized atrial signaling of the
contraction, causing the atria to fibrillate or “quiver.”
This results in the loss of atrial contraction. Loss of
atrial contraction increases the risk of clot (thrombus)
formation within the atria due to blood stasis. These
thrombi can then travel to the blood vessels in the
brain and cause strokes. Although AF can have a nor-
mal rate, it frequently results in tachycardia. The
rapid rate and loss of atrial contraction decreases the
effectiveness of the heart to pump blood and can con-
tribute to the syndrome of congestive heart failure.
AF usually requires treatment to prevent symptoms,
either correction of the arrhythmia or (if this is not
possible) control of the heart rate. Medication to pre-
vent thrombi is also often prescribed.

• Paroxysmal supraventricular tachycardia (PSVT) is a
rapid heart rate initiated in the atrium and is caused
by an abnormal pathway for electrical signals to pass
from the atria to the ventricles. It frequently results in
symptoms and requires treatment.

• Heart block occurs when the electrical signal is slowed
or blocked from traveling to the ventricles. This tends
to cause a slow and irregular rhythm. Complete heart
block results in dissociation between the contractions
of the atria and those of the ventricles. A pacemaker is
the usual treatment for this arrhythmia.

• Ventricular tachycardia (VT) is a rapid heart rate
originating from the ventricles, resulting in decreased
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effectiveness of the heart to pump blood. VT may be
life threatening and requires treatment.

• Ventricular fibrillation (VF) also originates from the
ventricles, but the signal is so disorganized that the
ventricles are unable to contract and therefore are
unable to pump blood to the body. This is a medical
emergency requiring immediate cardiopulmonary
resuscitation and defibrillation (shocking the heart).

Treatment

Treatment depends on the type and severity of the
arrhythmia. Some arrhythmias require no treatment.
Specific lifestyle changes that can decrease the risk of
certain arrhythmias include quitting smoking, limiting
alcohol and caffeine intake, and avoiding medications
that can promote arrhythmias. Medications are com-
monly used to treat arrhythmias by controlling the
heart rate and by maintaining a normal rhythm after
electrical cardioversion. Electrical cardioversion,
where an electrical shock is delivered, can be used to
resynchronize the heart rhythm.

Several mechanical devices are also used to treat
arrhythmias, especially the more dangerous ones. An
artificial pacemaker is a device that sends electrical
signals to the heart muscles to initiate contraction and
control the rhythm of the heart. It is useful to control
arrhythmias that are too fast or too slow and in heart
block. An implanted cardioverter–defibrillator (ICD) is
a mechanical device used primarily to treat VT and VF.
It monitors the heart rhythm and delivers an electrical
shock when the rhythm is too fast or irregular to resyn-
chronize or defibrillate the heart. ICDs have improved
survival in patients with life-threatening ventricular
arrhythmias. Catheter ablation is a procedure in which
a high-frequency electrical signal is delivered through
a catheter to the area of the heart initiating or conduct-
ing the abnormal rhythm to destroy this area and pre-
vent its deleterious effect on heart rhythm. Ablation
procedures are used for an increasing array of arrhyth-
mias, including PSVT and AF.

—Laurie Lavery

See also Cardiovascular System; Congestive Heart Failure;
Thyroid Disease; Valvular Heart Disease
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ARTHRITIS AND OTHER

RHEUMATIC DISEASES

Arthritis and other rheumatic diseases are the most
prevalent chronic conditions in the United States and
are a leading cause of disability. These conditions are
characterized by chronic pain and progressive physi-
cal impairment of joints and soft tissues. They encom-
pass more than 100 diseases and conditions, including
osteoarthritis (OA), rheumatoid arthritis (RA),
fibromyalgia, systemic lupus (SLE), gout, and bursi-
tis. The most common forms of arthritis in the elderly
are described in this entry.

Osteoarthritis

OA, the most common form of arthritis in the
elderly, is characterized by focal degeneration of
joint cartilage and new bone formation at the base of
cartilage lesion (subchondral bone) and at the joint
margins (osteophytes). OA can be defined as the
result of both mechanical and biological events that
destabilize the normal coupling of degeneration and
synthesis of articular cartilage and subchondral bone
and may be initiated by multiple factors, including
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genetic, developmental, metabolic, and traumatic
causes. OA involves all tissues of the diarthrodial
joint and is manifested by morphological, biochemi-
cal, molecular, and biomechanical changes of both
cells and matrix that lead to a softening, fibrillation,
ulceration, and loss of articular cartilage; sclerosis
and eburnation of subchondral bone; and formation
of osteophytes and subchondral cysts. OA is clini-
cally characterized by joint pain, tenderness, limita-
tion of movement, crepitus, occasional effusion, and
variable degrees of local inflammation. The natural
history of the disease takes approximately 20 years
to be expressed, and most patients are age 60 years
and older. Radiographic surveys reveal that the
majority of respondents over 55 years of age have
radiographically confirmed disease. It is estimated
that 90% of people over 70 years of age have radi-
ographic evidence of OA in at least one joint. Over
55 years of age, women are affected more than men.
Between 40 and 50 years of age, there is little differ-
ence in male versus female prevalence.

Rheumatoid Arthritis

RA affects approximately 1% of the world’s popula-
tion. RA is a chronic, multisystem, autoimmune, and
inflammatory disorder that involves peripheral joints
in a symmetric distribution. The potential of the
synovial inflammation to cause cartilage damage and
bone erosions and subsequent changes in joint
integrity is the feature of the disease. Symptoms
include pain, stiffness, swelling of multiple joints,
tenosynovitis, and bursitis. Inflammation may extend
to other joint tissues and cause bone and cartilage ero-
sion, joint deformities, movement problems, and
activity limitations. RA can also affect connective
tissue and blood vessels throughout the body, trigger-
ing inflammation in a variety of organs, including 
the lungs and heart, and increasing a person’s risk of
dying of respiratory and infectious disease. RA is a
chronic disease that leads to joint damage within the
first 2 years; is a cause of marked functional limita-
tion; causes a 30% loss of work within the first 5
years, and shortens life by 5 to 7 years.

Chondrocalcinosis

Chondrocalcinosis (CC) or calcification within carti-
lage is usually due to deposits of calcium pyrophos-
phate dihydrate (CPPD) crystals. These deposits may
be sporadic, familial, or secondary to a variety of
metabolic abnormalities. The sites most commonly
affected are the knee, wrist, and symphysis pubis. CC
is readily visualized on plain radiographs, although
sensitivity varies according to film and radiographic
technique. Sporadic CC is seen most commonly and is
age related.

Epidemiology of Arthritis

A number of population-based national health surveys
conducted during the past 40 years have told us much
of the prevalence and consequences of arthritis. Those
surveys estimate the prevalence of self-reported arthri-
tis at 5% for the adult population, increasing to 60% for
those age 65 years and older. The prevalence is higher
among women than among men, and evidence suggests
a temporal trend toward increased prevalence. Based 
on data from the Hispanic Health and Nutrition
Examination Survey, the prevalence of arthritis in
Hispanics is lower than that reported in other ethnici-
ties. Marked differences in incidence, severity, process
of care, and outcome in a number of arthritis and mus-
culoskeletal conditions exist among different racial/
ethnic groups. For example, African American women
are 2 to 3 times more likely than Caucasian women, and
more likely than Mexican American women, to have
radiographic knee OA. Severe and bilateral radi-
ographic knee OA is more likely to be seen in African
American women and men than in Caucasians. African
Americans, Hispanics, and Asians appear to be 3 to 15
times less likely than Caucasians to undergo total joint
replacement for OA of the hip and are also less likely to
have primary OA as the reason for the hip replacement.
Said Ibrahim and colleagues, in a 2002 study of total
joint replacement for knee and hip OA in African
American and Caucasian male veterans, found signifi-
cant ethnic differences in their awareness and under-
standing of total joint replacement, as well as in their
perceptions of the risks and benefits thereof. Higher
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rates of RA have been found in certain groups; for
example, 5.3% in certain Native American tribes.
Women are affected 2 to 3 times more often than men,
but in persons over 50 years of age the disease fre-
quency becomes more equal. RA can occur at any age;
however, the onset of disease is most common between
40 and 60 years of age and one third of patients can
develop RA after 60 years of age.

Risk Factors for Arthritis

Several factors are known to be associated with a
greater risk of arthritis. Females age 15 years and
older account for 60% of arthritis cases. An estimated
22.8 million females self-reported arthritis from 1981
to 1991, and prevalence increases with age. From
1989–1991 to 2020, the prevalence of self-reported
arthritis among females age 15 years and older is pro-
jected to increase from 22.8 million to 35.9 million.
Moreover, approximately 4.6 million females report
arthritis as a major or contributing cause of activity
limitation. Half of the elderly population is affected
by arthritis, and the risk increases with age. Certain
genes are known to be associated with a higher risk of
some types of arthritis. For example, family studies
have demonstrated an increased risk of RA in siblings
of persons affected with RA; concordance has been
found to be 12% to 15% in monozygotic twins and
4% in dizygotic twins. Also, factors such as the colla-
gen content of cartilage and the ability of chondro-
cytes to synthesize proteoglycan are genetically
determined. Primary OA in the form of Heberden’s
nodes also points to the importance of a genetic factor
in pathogenesis. Polymorphisms of the type 2 colla-
gen gene have also been identified in a family with
premature OA. Socioeconomic status (SES) has also
been associated with arthritis. For instance, a lower
level of formal education has been suggested as a risk
factor in the development or progression of RA. Low
SES in patients with RA has been associated with
worse disease activity, physical health, mental health,
and quality of life when compared with high-SES
patients. Similarly, OA patients who had not com-
pleted high school showed poorer clinical status than
did patients who had completed high school.

Overweight and obesity have been found in popu-
lation-based studies as a risk factor for developing
knee OA. Obese women are four to five times more
likely to have knee OA than are persons of average
weight. The relationship of increased body weight
with hip OA is weaker than that with knee OA.
Unilateral disease in the hip is not clearly associated
with being overweight, whereas bilateral disease is
associated. Also, there is a positive association
between obesity and hand OA, suggesting that obe-
sity is a systemic risk factor for OA. Injury to joints
has been associated with arthritis, specifically OA.
Major acute knee injuries, including cruciate liga-
ment and meniscal tears, are common risk factors for
knee OA. Osteoarthritic changes have been reported
in up to 89% of people after meniscectomy. Most
people who have experienced complete anterior
cruciate ligament rupture will develop knee OA.
Similarly, OA has been associated with a variety 
of sport activities, including marathon running (hip
OA), soccer playing (knee and hip OA), and
American football playing (knee OA). Standing,
bending, walking long distances over rough ground,
lifting, and moving heavy objects appear to increase
the risk of hip OA. Occupations are also associated
with arthritis. For example, high rates of OA have
been found in farmers (hip OA), jackhammer opera-
tors (elbow OA), miners (knee and spine OA), and
cotton mill workers (hand OA).

Treatment

The ultimate goals of arthritis treatment are to reduce
pain and discomfort; prevent deformities and loss of
normal joint function; and maintain normal physical,
social, and emotional function. Management begins
with effective communication between physician and
patient. The most effective symptomatic therapy com-
bines several approaches and may be more effective if
a multidisciplinary team—including a rheumatologist,
physiatrist, orthopedist, physical therapist, occupa-
tional therapist, psychologist, psychiatrist, nurse/
nurse coordinator, dietitian, and social worker—is
involved. The therapeutic program should include a
combination of patient education, physical measures,
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psychosocial interventions, drugs, and surgical 
interventions.

—Soham Al Snih

See also Disability and the Disablement Process; Immune
Function; Multiple Morbidity and Comorbidity;
Musculoskeletal Aging: Osteoarthritis
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ASIA

Asia is a vast region encompassing 50 nations of dif-
ferent social, economic, and cultural backgrounds.
According to the United Nations Population Division,
it is subdivided into (a) Eastern Asia (e.g., China,
Hong Kong, Japan, Korea), (b) Southeastern Asia
(e.g., Indonesia, Malaysia, the Philippines, Thailand),
(c) South Central Asia (e.g., Bangladesh, India,
Iran, Pakistan), and (d) Western Asia (e.g., Cyprus,
Georgia, Iraq, Syria, Turkey).

Population Aging

A major demographic phenomenon of the 21st cen-
tury is world population aging. Projections estimate
more than 825 million people age 65 years and older
in the world by 2025, and this figure will increase to
nearly 1.5 billion by 2050. According to United
Nations projections, Asia will become home to the
largest proportion of older persons during the next 30
years, with 478 million people age 65 years and older
by 2025 and more than 900 million by 2050.

Population aging in Asia is the result of demo-
graphic transition involving low fertility combined
with declining old age mortality. By 2000, the total fer-
tility rate (TFR) in Asia declined by two thirds to 2.5
births per woman from its 1950 level of 5.9. A modest
reduction to 2.1 births per woman over the next 50
years is projected. On the other hand, life expectancy
at 65 years of age is expected to increase by 22%, from
14.6 years to 17.9 years, between 2000 and 2050. The
result of this lower fertility rate and increased life
expectancy in Asia has been an increased proportion of
the total population age 65 years and older, from 4.1%
in 1950 to 5.9% in 2000. The aging population of Asia
is expected to expand to 10% by 2025 and to 16.7% by
2050. Consequently, population aging is going to be a
major demographic preoccupation in Asia during the
21st century.

As observed by John Knodel, Asian aging differs
from aging in the Western nations in several respects.
First, the West has grown significantly older during the
past 50 years, whereas for Asia population aging lays
nearly entirely ahead. Second, the aging of Asia is
more accelerated in that the annual rate of growth of
the population age 65 years and older was 2.1%
in 1950–1955 and will increase to 3.5% in 2025–2030.
In contrast, in Europe the growth rate was 1.8% in
1950–1955, rose to 2.0% in 1975–1980, and is pro-
jected to decline to 1.5% in 2025–2030. Indeed, in
only 26 years, from 1970 to 1996, the population age
65 years and older in Japan grew from 7% to 14%.
Similarly swift increases are expected in China and
elsewhere in Eastern and Southeastern Asia (e.g.,
South Korea, Taiwan, Thailand), fueled by dramatic
drops in fertility. This stands in sharp contrast to
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European nations, where the same process would take
45 to 115 years to complete.

On the other hand, the aging and feminization of
the older population are less striking in Asia than in
the West. Although the elderly population in Asia is
aging, the extent of the process will remain well
below that for the West. Specifically, in Europe people
age 80 years and older are expected to constitute 5.2%
of the population in 2025 and 10% in 2050. In Asia,
the proportions of the population age 80 years and
older will be only 1.7% and 4.2% in 2025 and 2050,
respectively. In addition, compared with the West,
women represent a smaller proportion of the popula-
tion age 65 years and older in Asia. For example, sex
ratios (number of men per 100 women) in the popula-
tion age 65 years and older in Asia were between 79
and 85 from 1950 and 2000 and are projected to
remain at a similar level by 2050. In Europe, sex ratios
among older adults fluctuated between 60 and 66 dur-
ing the past half century. These ratios are projected to
increase to 69 and 73 by 2025 and 2050, respectively.

The timing and eventual levels of population aging
differ substantially across regions and individual
countries in Asia. On a regional level, population
aging is most advanced in Eastern Asia and is least
advanced in Western Asia. In 2000, people age 65
years and older accounted for 7.7% of the total popu-
lation in Eastern Asia, whereas they constituted only
4.7% in Western Asia. Such differences will become
even more pronounced during the next 50 years. By
2050, 23.6% of people in Eastern Asia will be age 65
years and older. The elderly will make up only 11.6%
of the total population in Western Asia.

Even greater variations exist across countries. By
the middle of the 2000s, countries such as China,
Japan, South Korea, and Singapore are anticipated to
have 20% to 36% of their populations age 65 years and
older. Because of their below-replacement fertilities,
Japan, South Korea, and China are likely to experience
a decline in total population sometime during this cen-
tury. At the same time, in Cambodia, Lao People’s
Democratic Republic, and Pakistan, the elderly will
account for less than 9% of their total populations.

Important differences may play out within nations
as well. In many countries, older people are becoming

concentrated in rural areas as young adults leave rural
areas for the cities and some older urban migrants
return to rural communities as they reach old age. In
Japan and Korea, overall population aging coincides
with rural depopulation and population stagnation in
small and medium-sized towns, suggesting that this
pattern will increasingly be seen throughout Asia dur-
ing the first half of this century.

Health Transitions

Largely consistent with its tempo of economic devel-
opment and epidemiological transition, health in old
age in Asia appears to be below the average for the
world. On the basis of recent estimates by C. D.
Mathers and colleagues, life expectancies at 60 years
of age in 2000 in Asia and Pacific nations, including
China, India, and other Asian countries and islands,
were 15.9 years for men and 19 years for women.
These were significantly lower than those for the low-
mortality countries, including Western Europe, North
America, Japan, Australia, and New Zealand (19.9
years for men and 24.2 years for women), and those
for Latin America (17.5 years for men and 20.8 years
for women). On the other hand, life expectancies at 60
years of age in Asia and Pacific nations are similar to
those in the Eastern Mediterranean (16.1 years for
men and 18 years for women) and in Eastern Europe
(14.6 years for men and 18.9 years for women) but are
significantly higher than those in sub-Saharan Africa
(13.9 years for men and 15.8 years for women).

At these older ages, regional differences in
expected life span lived in full health or healthy active
life expectancy (HALE) at 60 years of age strongly
parallel those in life expectancy. For instance, in 2000,
HALEs in the low-mortality nations were 15.9 years
for men and 18.8 years for women, substantially
higher than those in Asia and Pacific nations (11.1
years for men and 12.9 years for women). Whereas
lost healthy years represented only some 20% of life
expectancy in low-mortality countries, they accounted
for approximately 30% in Asia and Pacific nations. In
Africa, HALE was 8.3 years for both men and women
at 60 years of age in 2000, constituting 40 to 47% of
life expectancy at this age.
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There is some evidence that disability rates have
been falling over time in a number of developed coun-
tries, including the United States, Canada, France, and
Japan. However, in developing nations, population
aging appears to be associated with increasing disabil-
ity. According to a recent study, Taiwan does not
appear to be experiencing any improvement in func-
tioning given that the prevalence of functional limita-
tions increased from 1993 and 1999. This assessment
should nevertheless be qualified in view of the limited
amount of such research across the world.

Key Issues for Further Research

A significant amount of work on the basic demography
of aging has already been done and is well dissemi-
nated in Eastern and Southeastern Asia. However,
there is less such research, particularly of a national
scope, on South Central Asia (e.g., Bangladesh, India,
Pakistan) and Western Asia (e.g., Iraq, Syria, Turkey),
perhaps because of the timing of their demographic
transitions. Nevertheless, both regions are expected to
age significantly during the next 50 years, with the
proportions of the population age 65 years and older
reaching 13.2% in South Central Asia and 11.3% in
Western Asia. Because these regions vary substantially
from the rest of the world in demographic and epi-
demiological transitions, economic and social devel-
opment, core cultural values, and public policies, their
experience with population aging is likely to be quite
different.

On the other hand, much work remains to be done
with reference to the interface between population
aging and health. In particular, estimates of basic
population health indicators and summary popula-
tion health measures (e.g., health expectancy) could
be improved. Current estimates are relatively few
and are based primarily on cross-sectional data
derived from Eastern Asia. Research focusing on
health changes in old age and involving testing of
causal hypotheses is extremely rare. Recent studies
of health expectancies and trajectories using
repeated observations at the individual level in Japan
have become available and represent a step in the
right direction.

Population aging takes place within the context of
various core cultural values and religions as well as
profound social changes (e.g., social and economic
transformations, urbanization, changes in family
structure). A key issue for research on aging in Asia to
address is how social and economic development
influences the well-being of the elderly. A common
view is that, with declining family support, the wel-
fare of many elders will be threatened unless there is
greater government intervention. However, the evi-
dence so far provides no clear confirmation of this
view. Although development may intensify some of
the potential adverse consequences of population
aging, at the same time it may enable societies to bet-
ter cope with these challenges. Advantages include
better health and long-term care, more efficient appli-
cations of savings and capital to provide financial
security, and new goods and services for older people.

Despite the common impression that older women
suffer social and economic disadvantages dispropor-
tionately in comparison with older men, there is little
systematic research of this issue in the Asian context.
Women’s experience throughout their life course is
conditioned by social institutions and cultural values
that differ substantially across societies. For instance,
in the Asia–Pacific region, countries have been shaped
by several civilizations, including Confucian culture
in China, Korea, Japan, and parts of the Indo-China
peninsula; Buddhism in Burma, Thailand, Cambodia,
and Eastern Asian nations; Islam in Malaysia, Brunei,
Indonesia, and parts of the southern Philippines; and
Christianity in the Philippines and Korea. These may
lead to considerable variations in the way in which
gender influences well-being. Further research is
clearly needed if sound policies incorporating a gen-
der dimension are to be developed.

The AIDS pandemic has emerged as one of the
foremost health challenges globally during the 21st
century. Although AIDS is most commonly associated
with Africa, Asia has not been spared. To this point,
however, the spread has been very uneven among
different regions and countries. As of 2003, only
Cambodia, Myanmar, and Thailand had estimated
adult HIV prevalence levels ranging from 1.2% to
2.6%. India and China, despite quite low levels of
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infection (still < 1%), still have the largest number 
of HIV-infected persons in the world by virtue of 
their large populations. There is already a noticeable
impact of AIDS on these nations. In Cambodia, life
expectancy is 4 years lower than it would have been in
the absence of AIDS. In China, the impact of AIDS on
life expectancy relative to the non-AIDS scenario is
projected to rise from a gap of 0.3 year in 2000–2005
to 1.2 years in 2015–2020.

With AIDS generally viewed as a disease affecting
adults of reproductive age and their infant children,
the impact of this disease on older persons has
received little attention. Even when it does, the focus
is often on those infected. A far greater number of
older persons, however, are affected as parents of
AIDS victims. Impacts of AIDS on parents can occur
through the strain of giving care and associated oppor-
tunity costs, providing financial and material support,
raising surviving grandchildren, suffering emotional
stress, and losing old-age support that children would
have provided. The impact of AIDS can be particu-
larly severe given the extended period of illness and
disability, the untimely death, and possible social
stigma. Much research concerning how AIDS affects
the experience of individual and population aging
remains to be undertaken.

Finally, a comparative perspective would be most
useful in advancing our knowledge of aging and
health in Asia. Cross-cultural comparison is a power-
ful way to evaluate the external validity of a given
observation within a given nation and hence is an
important step in understanding underlying causal
mechanisms. Cross-cultural differences in a given
observed linkage, on the other hand, motivate investi-
gators to account for such variations and to evaluate
specific hypotheses underlying these differences.
Currently, single-nation studies still dominate. In
these studies, cross-cultural comparisons are at best
implicit or indirect. This reflects two major barriers to
the implementation of comparative research. First,
there is still very limited contextual understanding of
aging and human development in many countries.
Second, there is a lack of comparable data necessary
for estimating parallel models involving more than a
small number of covariates.

Although gerontological research in Eastern and
Southeastern Asia has been increasing during the
past two decades, there is still an extremely limited
understanding of aging in other Asian nations.
Therefore, a major research priority is to extend the
scope of cross-cultural comparisons by including
these nations. Ideally, this will be undertaken by
using a multilevel strategy that involves data at the
levels of nations, subregions within nations, house-
holds, and individuals. Because an in-depth under-
standing of the sociocultural contexts of the nations
under study is required for interpreting observed
similarities and differences, integrating macro and
micro research, on the one hand, and quantitative
and qualitative research, on the other, will greatly
enhance our understanding of cross-cultural differ-
ences in aging.

—Jersey Liang

See also Active Life Expectancy; Africa; Australia and 
New Zealand; Canada; Demography of Aging; Europe;
Latin America and the Caribbean; Mexico
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ASIAN AND PACIFIC

ISLANDER AMERICANS

The Asian and Pacific Islander (API) elderly popula-
tion is diverse. These people or their ancestors came
from nearly 50 countries with distinct cultures, tradi-
tions, and histories, and they speak more than 100
languages and dialects. The API elderly population is
considered as a “model minority” because, as a
group, these people are physically healthy. This
healthy portrait may be misleading because although
it is true for a subset of the Asian immigrant elderly
(e.g., Chinese, Japanese), it is not true for others 
(e.g., Hmong, Native Hawaiians, acculturated Asian
Americans). A unique study compiled 1990 age-
adjusted death rates by API ethnic groups (i.e., seven
states with 73% of the API population). In terms of
death rates per 100,000 population, Pacific Islanders
(Hawaiian at 901.4 and Samoan at 907.7) had rates
comparable to the rate for Blacks (816.8) and much
higher than the rates for Whites (527.4), API aggre-
gated (350.5), other Asian ethnic groups (Asian
Indian at 275.2, Korean at 292.3, Japanese at 298.8,
Chinese at 304.0, Filipino at 329.4, and Vietnamese
at 415.9), and Guamanian (444.3). This study illus-
trates the great health diversity across API ethnic
groups, from the best of health to the poorest of
health.

A healthy API elders profile may be produced
falsely by selective migration that brings healthier
immigrants to Western countries, return migration 
by sick elders to their homeland, select samples of
healthy API respondents, accumulation of mortality
and health status data errors, or scarcity of good-
quality data on API populations. Acculturation and
modernity lessen acute health conditions or diseases
and increase chronic and disabling health conditions
among API elders of longer residence in Western
societies or among API American-born elders.
Discrimination history and its legacy have a negative
impact on socioeconomic status, educational and
employment opportunities, and access to health care
and also increase stressors, producing a poorer qual-
ity of life during the twilight years.

Asian Americans

According to the 2000 U.S. census, there were
1,143,590 Asian American elders age 60 years and
older, with the fastest rate of growth being fueled by
immigration and the “graying” of API baby boomers
(born between 1946 and 1964). API elders (age 65
years and older) are roughly 34.6% native born,
23.3% foreign born living in the United States less
than 10 years, and 42.1% foreign born living in the
Unites States 10 years or more in 1989–1994. In 
2002, Asian American elders were composed of 29%
Chinese, 21% Filipino, 20% Japanese, 9% Korean,
8% Vietnamese/Cambodian, 1% Hmong, and 12%
from other Asian ethnicities. A large majority of Asian
elders are foreign born (78.6%) and have limited
English proficiency (41%). Limited English profi-
ciency, cultural differences, immigration with lack of
citizenship (25.7% for the API population vs. 2.9%
for the U.S. population), and lack of insurance cover-
age are significant barriers to health care access by the
Asian elderly. Underuse of health services is exacer-
bated by lack of regular physicians and significant
access barriers to a complex health care system.

In 2000, heart disease was the leading cause of
death among Asian men, and cancer was the leading
cause of death among Asian women. The lower inci-
dence of heart disease among Asian Americans, espe-
cially women, contributed to better health outcomes
for the Asian elderly group. There are high rates of
certain cancers (e.g., lung cancer among Vietnamese,
Cambodian, and Hmong males; colorectal and liver
cancers; cervical cancer among Vietnamese women)
and an alarming growth in the rates of breast cancer
among Japanese and Chinese American women who
are native born or long-term residents. The rate of
dementia among Asian American elders appears to be
comparable to that among Caucasian elders; however,
the Asian American elderly had a higher rate of vascu-
lar dementia and a lower rate of Alzheimer’s demen-
tia, although this ratio may be changing. Another
health disparity for the Asian elderly is the lower 
rates of health screening and disease prevention. For
instance, immigrant Vietnamese, Cambodian, and
Hmong women have low breast and cervical cancer
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screening rates as compared with those of Caucasian
and African American women.

Several studies indicate comparable depression,
somatic psychiatric distress, and dementia rates
between Caucasians and the Asian American elderly.
Mental health conditions, such as Alzheimer’s disease
and other dementias, are stigmatized and Asian fami-
lies may conceal these family secrets by taking sole
responsibility for their demented relatives until family
resources are exhausted. Chinese caregivers have
lacked information about Alzheimer’s disease, said
that culturally and linguistically appropriate services
were not available, and had negative interactions with
health care providers. Suicide, depression, and post-
traumatic stress syndrome are significant mental health
disparities for the Asian elderly, who may also be cop-
ing with acculturation shifts in intergenerational rela-
tionships, loss of homeland, and culture. The Asian
elderly live with their spouses and other relatives in
higher proportions than do members of the general
population or other ethnic groups. This high level of
Asian intergenerational living arrangements can be a
source of social support or an enormous family burden
that creates family tensions. Although the national
aggregated statistics indicate a physically healthy API
elderly population, including lower mortality, self-
reported disability, and activity limitation, there is an
underuse of preventive health and mental services by
the Asian elderly, perhaps due to a lack of satisfaction
with the quality of health care. Future generations of
API elders may experience greater health disparities
and a worsening of health profiles, as seen among
American-born, acculturated, and multiracial elders.

Native Hawaiian and 
Pacific Islanders

According to the 2000 U.S. census, there were 43,802
Native Hawaiian and Pacific Islander elders. Native
Hawaiians and Pacific Islanders are a relatively young
population, with only 5% of the population age 65
years and older. Pacific Islanders are composed of
45.9% Native Hawaiians, 15.2% Samoans, 10.6%
Guamanians, 4.2% Tongans, 1.6% Fujians, and 
20% other Pacific Islanders. Life expectancies for

Hawaiian, Samoan, and Guamanian males were 71.5,
71.0, and 72.4 years, respectively, as compared with
73.2 years for Caucasians. Heart disease is a major
cause of death and disability among Native
Hawaiians. Data from Hawaii indicated that Native
Hawaiian, Samoan, and Chamorro had significantly
higher mortality rates for most causes of death.
Investigators have attributed this health disparity to
advanced disease diagnosis and high rates of hyper-
tension and obesity, heart disease, cancers, stroke, and
diabetes; cultural and socioeconomic barriers such as
poverty that result in poorer health access; and health
behaviors such as higher smoking rates, lower physi-
cal activity, and poor nutrition. For example, Native
Hawaiian women have the second highest incidence
of breast cancer and the highest cancer death rate of
any ethnic group in Hawaii.

The prevalence of psychiatric mental health disor-
ders of Pacific Islander elders is currently unknown,
but indicators suggest that greater mental health dis-
parities are associated with lower educational attain-
ment, poverty, and poorer health behaviors such as
smoking, as compared with other ethnic groups in
Hawaii. Native Hawaiian adolescents and elderly have
the highest rate of suicide in Hawaii. Discrimination,
negative stereotyping, breakdown of family and social
support systems, and poorer educational outcomes
contribute to a higher level of depression and nega-
tive health and mental health outcomes for Native
Hawaiian elders. Native Hawaiian and Pacific
Islander elders suffer from health and mental health
disparities comparable to those found among African
American elders.

—Barbara W. K. Yee

See also African Americans; Asia; Ethnicity and Race;
Hispanics; Latin America and the Caribbean; Mexico;
Native Americans and Alaska Natives
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ASSISTED LIVING

Assisted living has emerged as an important type of
residential care outside of nursing homes. Assisted
living can be broadly defined as a group residential
program that provides personal care and supportive
services and can respond to unscheduled needs for
assistance. These programs have a stated philosophy
of care that respects individual choice, privacy, and
autonomy. In practice, the term assisted living is used
to describe a very wide variety of settings, and in spite
of major efforts such as those by the Assisted Living
Workgroup, a consensus definition remains elusive.

The number of residents in these programs, their
disability levels, and the level of services available
have increased nationally. A 2002 survey of state assisted-
living programs estimated that 1 million adults were
being served in more than 36,000 facilities. This report
also described the wide variety of regulatory structures
that states have adopted in the absence of federal reg-
ulation. Assisted living serves primarily a private pay
market. Most states do now have programs that can
fund assisted living in part through Medicaid.
Typically, the state’s Medicaid funds are used for 
personal care services for low- to moderate-income
individuals, and residents pay for their own room and
board. These programs can be quite small, and the

characteristics of programs and their regulatory
environments vary greatly across states.

Assisted living is receiving increased attention
because of its potential for providing cost-effective
services while preserving resident autonomy.
Questions remain about how to achieve the best match
among care needs and services, provider qualifications
and training, certification/inspection standards, quality
assurance, and payment systems as well as, more gen-
erally, how to balance access, cost, and quality of care.

Assisted living has only recently been a topic for
serious research. A recently published study collected
longitudinal data on 2,078 residents in 193 facilities
across four states to assess the relationship between
facilities and resident outcomes to guide policy and
practice, especially state regulations. Designed to
assess the components of care and relate them to
resident outcomes, the study found a large number of
significant predictors, but the pattern of results 
was inconsistent and effect sizes were small. The
researchers could find no single component that
defines “good” assisted-living care. Therefore, they
recommended that policy and practice not focus nar-
rowly on any one area or restrict the type of care that
supports diversity to accommodate individual care
needs and preferences.

—Susan C. Hedrick and Marylou Guihan

See also Assistive Devices; Caregiving; Home Care;
Institutional Care; Mobility; National Long Term 
Care Survey
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ASSISTIVE DEVICES

Assistive devices are used to compensate for (i.e., func-
tion in spite of) physical limitations. They can provide
differing levels and types of mechanical assistance, and
they fit into two broad categories: mobility aids and
self-care aids. Mobility aids are devices external to the
body that provide support during locomotion. They
include single-point canes (used for balance and minor
support) and wheelchairs or electronic mobility (pro-
viding total support). Self-care aids are devices external
to the body that enhance the performance of self-care
activities. These devices range from can openers, used
by people with and without disability, to bath benches,
used only in the face of disability. Self-care aids can be
quite sophisticated and limitation specific; for example,
environmental control units for individuals with defi-
cient immune systems and electronic speech synthesiz-
ers for those lacking the ability to phonate.

Orthoses and prosthetics are often identified as
assistive devices. An orthosis is a mechanical support
that fits to the limb itself, supporting a joint or limb
segment affected by muscular or structural weakness
or injury. Braces and splints are static orthoses, pro-
viding support only. Dynamic orthoses add hinges and
springs to allow for movement. Often an attachment is
added to the orthosis to allow the performance of spe-
cial tasks; for example, page turners or pencil holders
on wrist or hand splints.

Prosthetics replace missing body parts. They
include simple cosmetic additions that make disfig-
urement less noticeable (e.g., breast prostheses, pros-
thetic eyes) as well as prosthetics that functionally
replace missing limbs. Prosthetic technology is
advancing rapidly, now allowing replacement limbs to
be controlled by the patient’s own nerves and muscles.

The goal for each assistive device will vary by
patient situation. For best results, the right device needs
to be selected, fitted well, and maintained in good con-
dition. The most common reasons for dissatisfaction
with a device are inadequate or improper original infor-
mation, improper choice of device, and improper 
fit. Much unsatisfactory equipment is obtained by the
patient without professional counsel or prescription.
Broken, poorly fitted, or poorly maintained equipment

obtained from yard sales, online sources, or community
or family members can produce harm rather than
improve function. Many physicians are trained to pre-
scribe or recommend assistive devices, as are physical
or occupational therapists and specialists in prosthetics.
Third-party payers usually require a professional pre-
scription before they pay for an assistive device.

After receiving a new device (especially a mobility
aid or prosthetic), training from a licensed therapist
ensures safe and efficient use. A device (especially a
prosthetic) may be used for the rest of the patient’s
life. Ongoing monitoring for fit and repair are partic-
ularly important. Often, as rehabilitation (or limita-
tion) progresses, a new device or another fit will be
necessary to continue maximum functional support.

As older adults are living longer, maintaining inde-
pendence has become a common goal. Assistive
devices can provide cost-effective alternatives to insti-
tutional care. Most older adults would rather use an
assistive device for self-care and mobility than need to
rely on the assistance of other persons.

—William C. Logan, Jr., and Helen Hoenig

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Assisted Living; Disability 
and the Disablement Process; Frailty; Hearing; Injury
Prevention; Mobility; Vision and Low Vision
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AUSTRALIA AND NEW ZEALAND

Australia and New Zealand are the two largest coun-
tries of the Oceania region in the Southern Pacific.
With many similarities between them, they also differ
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in a number of ways. Both countries were settled as
British colonies during the 18th and 19th centuries,
displacing long established indigenous populations.

Aboriginal settlers arrived on the continent that is
now Australia from Southeast Asia approximately
40,000 years before the first Europeans began explo-
ration during the 17th century. No formal territorial
claims were made until 1770, when Captain James
Cook took possession in the name of Great Britain.
Six colonies were created during the late 18th and
19th centuries; they federated and became the
Commonwealth of Australia in 1901.

The Polynesian Maori reached New Zealand in
approximately 800 A.D. In 1840, their chieftains
entered into a compact with Britain, the Treaty of
Waitangi, in which they ceded sovereignty to Queen
Victoria while retaining territorial rights. In that same
year, the British began the first organized colonial set-
tlement. A series of land wars between 1843 and 1872
ended with the defeat of the native peoples.

The now predominantly Anglo-Saxon origin
Caucasian populations in both countries have become
increasingly multicultural with continuing migration
from across the globe and (more recently) Asia. The
indigenous people of Australia and New Zealand are a
relatively small group within each country’s popula-
tion. In 2001, Australia’s Aboriginal and Torres Strait
Islander population numbered 458,500 persons,
whereas New Zealand’s Maori population was
526,281 persons.

Australia and New Zealand are among the world’s
more developed nations, and their aging populations
reflect this. In 2005, the estimated median age for
Australia was 36.5 years and for New Zealand was
33.5 years. Life expectancy at birth is among the
world’s highest, being 80 years for Australia (males
78 years, females 83 years) and 79 years for New
Zealand (males 76 years, females 81 years). Fertility
rates of both countries are low at 1.76 children born
per woman in Australia and 1.79 in New Zealand.
Currently, the proportion of population age 65 years
and older in Australia is 12.9% (males 1,145,274,
females 1,452,002) and in New Zealand is 11.7%
(males 206,650, females 266,087). Indigenous popu-
lations in both countries have significantly shorter life
expectancies. The gap in life expectancy at birth

between indigenous and nonindigenous people is 
20 years in Australia, whereas it is 5 to 7 years in 
New Zealand.

In common with other developed countries, fertil-
ity has fallen below the replacement level (the number
of babies a woman would need to bear to replace her-
self and her partner; i.e., 2.1 on average) in both coun-
tries. This occurred in 1976 in Australia and in 1980
in New Zealand. Despite this, in 2000 the number of
births exceeded the number of deaths in both coun-
tries because the age structure of each population was
still relatively young. Natural increase will continue to
contribute to population growth for the first 30 to 40
years of this century in each country. However, in the
longer term, as the population ages and deaths eventu-
ally outnumber births, any population growth in either
country will stem from net overseas migration gains.

The Australian Bureau of Statistics suggests that in
30 years, persons age 65 years and older will represent
21.3% of the population, and by 2051 they could repre-
sent a quarter of the population or between 6.4 million
and 6.8 million people. The New Zealand population is
relatively young as a result of higher birth rates and sig-
nificant periods of net migration in the past, but like the
rest of the world, New Zealand’s population is aging,
with the proportion of people age 65 years and older
projected to increase from 11.9% to 13.6% by 2011.
From 2011, the proportion of older people will increase
to 17.6% by 2021, to 24.8% by 2041, and to approxi-
mately 25.3% by 2051 (1.18 million people).

Morbidity and Mortality

Diseases of the circulatory system, cancers, and dis-
eases of the respiratory system account for more than
three quarters of the main causes of death among
people age 65 years and older in both countries.

The Australian Burden of Disease Study, using dis-
ability-adjusted life years (DALYs), reported that the
leading causes of total burden of disease were
ischemic heart disease and stroke, which together
accounted for 18% of the burden. Chronic obstructive
pulmonary disease (COPD) ranked third, and lung
cancer and dementia ranked fifth and sixth, respec-
tively. Osteoarthritis was ranked 10th, after colorectal
cancer and asthma. For persons age 65 years and
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older, the top causes of healthy years lost as a result of
disability (in rank order) were dementia, adult-onset
hearing loss, stroke, visual disorders, osteoarthritis,
heart disease, Parkinson’s disease, diabetes, benign
prostatic hypertrophy, and COPD.

The rankings for the burden of disease in New
Zealand, based on 1996 data, are also dominated by
chronic conditions. Cardiovascular disease accounted
for 24% of DALYs lost by the whole population in
1996 and is the leading cause of death and disability in
New Zealand: Fully 44% of all deaths are due to car-
diovascular disease, and 87% of these deaths occur in
persons over 65 years of age. The rates differ by gen-
der, with men having a significantly higher rate than
women (31 per 1000 men vs. 19 per 1000 women).

National Policies

Growing awareness of the impact of population
aging on social, health, and economic arenas
emerged in both Australia and New Zealand during
the 1990s. By the beginning of the new century, the
need for proactive policies and policy and program
action was apparent, and in 2001 the New Zealand
minister for senior citizens launched the New
Zealand Positive Aging Strategy, whereas in
2001–2002 the minister for aging in Australia
announced the Australian National Strategy for an
Aging Population. Both of these initiatives were dri-
ven by the general concepts of active or positive
aging and a desire to present aging issues in a
broader economic and developmental context away
from the prevalent focus on disability and depen-
dence of older persons.

The main themes of the Australian National
Strategy for an Aging Population are as follows:

• Retirement income: pensions and superannuation
• A changing workforce: employment for mature-age

workers
• Attitude, lifestyle, and community support issues:

housing, transport, lifelong learning, and volunteering
• Healthy aging: health promotion and maintaining

health and well-being through physical, mental, and
social activities

• World-class care issues: health and aged care

The New Zealand Positive Aging Strategy set the
following 10 goals for achievement:

• Secure and adequate income for older people
• Equitable, timely, affordable, and accessible health

services for older people
• Affordable and appropriate housing options for older

people
• Affordable and accessible transport options for older

people
• Ensuring that older people feel safe and secure and

can “age in place”
• A range of culturally appropriate services that allow

choices for older people
• Ensuring that older people living in rural communi-

ties are not disadvantaged when accessing services
• Ensuring that people of all ages have positive atti-

tudes toward aging and older people
• Eliminating ageism and promoting flexible work

options
• Increasing opportunities for personal growth and

community participation

Health and Aged Care in New Zealand

New Zealand also initiated an Older Peoples Health
Strategy with the following eight objectives:

• Older people, their families, and whanau (Maori
expression for extended family) are able to make
well-informed choices about options for healthy liv-
ing, health care, and/or disability support needs.

• Policy and service planning will support quality
health and disability support programs integrated
around the needs of older people.

• Funding and service delivery will promote timely
access to quality integrated health and disability support
services for older people, family, whanau, and carers.

• The health and disability support needs of older
Maori and their whanau will be met by appropriate
integrated health care and disability support services.

• Population-based health initiatives and programs will
promote health and well-being in older age.

• Older people will have timely access to primary and
community health services that proactively improve
and maintain their health and functioning.

• Admission to general hospital services will be inte-
grated with any community-based care and support
that an older person requires.
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• Older people with high and complex health and dis-
ability support needs will have access to flexible,
timely, and coordinated services and living options
that take account of family and whanau carer needs.

In New Zealand since 2004, funding for disability
support services for older people has been devolved to
21 district health boards, which are largely elected com-
munity health boards charged with the responsibility of
maintaining and improving the health of the populations
in their districts. These responsibilities include funding
primary health care, community health services,
hospital-based services, and long-term support for older
people; that is, all people age 65 years and older and
those 50 to 64 years of age with complex health needs
more commonly associated with older age.

This approach is linked to the establishment of pri-
mary health organizations in New Zealand. The con-
cept behind these is for groups of primary health
professionals to work together to provide more acces-
sible and affordable primary health care funded by the
government.

Needs assessment and service coordination agen-
cies were established to undertake holistic assess-
ments of individual needs and to work with these
individuals to develop a support package to meet their
needs. These agencies are responsible for managing
the transition to residential care and have succeeded in
reducing entry rates to residential care to below those
of population growth in older age groups. At the same
time, the number of people receiving community sup-
port services has increased.

The bulk of disability support services funding
(approximately 63%) for older people still goes to res-
idential care, compared with approximately 14% that
goes to support people at home. Approximately 20%
of funding is for assessment, treatment, and rehabili-
tation services.

However, most people entering residential care are
highly dependent, and many have only a short time to
live. For example, 22% of people entering residential
care in 2000 died within 3 months and 40% died
within a year.

Initially, most community and residential care was
provided by either public or not-for-profit (usually

religious and welfare) organizations. During the
1990s, demand for residential care in New Zealand
increased significantly and private for-profit organiza-
tions entered the market, building larger facilities with
modern amenities. They also diversified into retire-
ment villages that provide a range of accommoda-
tions, from independent units to full hospital care, on
the same site.

Health and Aged Care in Australia

Australia’s health policy is funded and delivered by
several levels of government and is supported by pri-
vate health insurance arrangements. In place are sys-
tems for the delivery of health, income support, and
housing and community services to support aging
people. Medicare, the national health insurance
scheme, is funded and administered by the Australian
(commonwealth) government and provides coverage
for a range of primary care services, including visits
to medical practitioners. This is supported by optional
private health insurance for ancillary services and pri-
vate hospital treatments. The public hospital system is
funded jointly by the Australian, state, and territory
governments and is administered at the state/territory
level.

Most nonhospital medical services, pharmaceuticals,
and health research receive funding directly or indirectly
from the Australian government. Public hospital ser-
vices and home and community care for aged and dis-
abled persons are funded jointly by the Australian, state,
and territory governments. Residential facilities for aged
persons are funded by a number of sources, including
the Australian government.

The states and territories are primarily responsible
for the delivery and management of public health ser-
vices and the regulation of health care providers and
private health facilities. They deliver public hospital
services and a wide range of community and public
health services. Public hospitals, which provide the
majority of acute care beds, are funded by the
Australian, state, and territory governments.

The private sector, operating in the delivery of,
and insurance for, health services, receives both direct
and indirect government subsidies. Within this sector,
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organizations operating for-profit and not-for-profit
play a significant role in providing health services,
public health, and health insurance. For example, pri-
vately owned nursing homes provide the majority of
long-term aged care beds.

Aged care services in Australia have been signifi-
cantly restructured since 1985, when the Home and
Community Care Act was introduced. During the late
1990s and the beginning years of the new century, a
series of inquiries and national reviews have been
undertaken. Government attention to the implications
of population aging was sharpened with the release of
the first Intergenerational Report by the Australian
Government Treasurer in 2002. A succession of
government inquiries and reports have had an impact
on health and aged care services in terms of policy,
funding, and programs, with the most recent being
Economic Implications of an Aging Australia from the
Productivity Commission in 2005, a report prepared at
the request of the Council of Australian Governments.

Nationally, there are two main forms of care deliv-
ery: residential care and community care. Community
care includes the Home and Community Care
Program (HACC), Community Aged Care Packages
(CACP; i.e., low-level care in patients’ homes), and
Extended Aged Care at Home (EACH, high-level care
in patients’ homes). Aged Care Assessment Teams
assess people’s eligibility for residential care, CACP,
and EACH.

There are also other flexible related aged care pro-
grams. Multipurpose Services provides services to
people in rural and remote regions, and the Aged Care
Innovative Pool, which provides flexible care places,
aims to develop innovative services for health care
delivery such as rehab and support services for older
people after hospital discharge or people with demen-
tia. Other aged care services programs include a com-
monwealth hearing services program, respite services,
and day therapy centers.

Depending on individuals’ circumstances and
needs, there are other services available outside the
health care system, including income support (e.g.,
Carers Allowance), community services, and housing.
Specialist health and hospital services for older
people, including rehabilitation, geriatric evaluation

and management, psychogeriatric and mental health,
and respite and palliative care, are available.

Conclusion

In broad terms, Australia and New Zealand are rela-
tively wealthy democratic societies with strong tradi-
tions of providing comprehensive public health and
social services to their populations. The prospect of
significant population aging, and especially the emer-
gence of an aging baby boomer generation, has drawn
greater public and government attention to the issues
of providing more effective, better quality, and more
responsive and efficient health and care services to
meet the needs of older persons, their families, and
their carers. In both countries, the past decade in par-
ticular has seen a series of reviews and reforms in
health and aged care arrangements at the national,
state, and local levels in response. The aged health and
care sectors cover a broad spectrum that has been
effectively integrated in part but that still has serious
disjunctions in many areas such as the transition from
acute to long-term care or from hospital to commu-
nity. In both countries, more investment is being made
in research, evaluation, and innovation in an attempt
to ensure the achievement of “healthy aging” of the
growing older population. The challenges are posed
not only by the demographic pressures per se but also
by the prospects of associated burgeoning health
problems such as diabetes, obesity, and rapidly
increasing numbers of persons with dementia. Much
has been achieved, but much remains to be done if the
health and other goals of the national strategies of
both countries are to be achieved.

—Gary R. Andrews

See also Active Life Expectancy; Africa; Asian and Pacific
Islander Americans; Canada; Demography of Aging;
Europe; Latin America and the Caribbean; Mexico
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BALANCE

Falls continue to be a major health problem for older
adults. Falls can be serious, resulting in major injuries
or even death. Age-related declines in balance con-
tribute to falls, and many falls can occur as people are
moving. Therefore, the ability to remain balanced
while the body is in motion is a specialized type of
balance known as dynamic balance. Walking is one
activity that requires dynamic balance. As the legs
move, the upper body must move to accommodate the
ever-changing base of support. With age, this task
becomes more difficult due to physiological changes
that result from the natural aging process. This entry
focuses on the adaptations that older adults make dur-
ing walking to compensate for declines in balance and
suggests types of exercise for improving dynamic bal-
ance in older adults.

Changes That Affect the Older 
Adult Walking Pattern

LLoowweerr  EExxttrreemmiittyy  SSppaattiiaall  
aanndd  TTeemmppoorraall  MMeeaassuurreess

Walking is an activity that involves phases of insta-
bility. The transition into swing phase is inherently
unstable as one foot is lifted off of the floor and a sin-
gle limb now supports the weight of the person.
Furthermore, the swinging foot pushes against the floor

to move the body forward, creating a situation that is
dynamically unstable. These phases are necessary to
produce the forward motion desired when walking.

Older adults modify their walking pattern to reduce
these unstable phases as instability poses a challenge
to age-related declines in dynamic balance. One of the
most obvious changes is that older adults slow down;
their walking velocity decreases. But cadence, or the
number of steps taken in one second, usually remains
the same with age. Therefore, if stepping frequency
remains the same yet older adults are slowing down,
the observed decrease in walking velocity is due pri-
marily to reduced step length. A measure that accounts
for changes in walking velocity and reflects changes in
step length is the gait stability ratio (GSR). GSR is the
ratio of cadence (steps per second) to velocity (meters
per second) and is expressed in units of steps per
meter. GSR is used to assess stability of the walking
pattern as GSR is inversely related to balance.
Therefore, as the value of GSR increases, balance abil-
ity decreases. Increases in GSR indicate that older
adults take more steps per unit of distance. Thus, a
greater portion of the gait cycle is spent in double-limb
support, thereby reducing the unstable phases of walk-
ing. Table 1 provides an illustration of age-related
increases in walking stability for healthy older adults.
A significant decrease in older adults’ walking veloc-
ity was accompanied by similar cadence. GSR was
significantly greater, indicating an increased number
of steps per meter and greater stability of walking.

B



Upper Body Movements

Increased stability of lower extremity spatial and tem-
poral characteristics is also reflected in head and trunk
movements of older adults. During walking, angular
velocities that produce head flexion and extension
motion are reduced. Similarly, angular velocities that
produce trunk flexion and extension movements are
also decreased. Reductions in head and trunk veloci-
ties indicate that older adults increase upper body
stability during walking.

Coordination between head and trunk movements
during walking also demonstrates increased stability.
Head-on-trunk movements must compensate for trunk
motion to achieve dynamic balance of the upper body
during walking. Optimal dynamic balance of the
upper body occurs when head-on-trunk motion is
equal in amplitude, but opposite in direction, to trunk
movement. This type of coordination ensures that the
head remains stable and balanced over the trunk dur-
ing dynamic activities such as walking. For young
adults during walking, the amplitude of head-on-trunk
motion is greater than that of trunk movement but
opposite in direction. In contrast, for older adults the
amplitude of head-on-trunk motion is equal and oppo-
site to trunk motion. Therefore, older adults reduce
head-on-trunk movement to achieve greater stability
and maintain dynamic balance during walking.

Older Adult Walking Strategy

The walking strategy adopted by older adults is one
that promotes stability. This strategy encompasses
movements of the whole body as stability is increased
for both the lower extremity and upper body motion.

Although this strategy may be effective
for preventing falls, it diminishes for-
ward motion, negating the effectiveness
of walking. This might not be a problem
for older adults as they move through
their homes. However, use of a sta-
bilized walking pattern becomes a
disadvantage when ambulating in the
community. This is especially true for
situations that are constrained by time.
For example, greater stability of the

walking pattern can impede older adults from crossing
the street safely before the traffic light changes. Also,
hurrying to catch the bus can place them at risk for
falling because they are unaccustomed to walking
speeds that increase the unstable phases of gait.

Suggested Exercises

Suggested exercises to improve dynamic balance in
older adults must incorporate activities that focus on the
dynamic elements that are reduced in the older adult
walking pattern. Exercises that emphasize controlled
periods of single limb support while the body continues
to move would help enhance the transition into swing
phase during walking. Furthermore, exercises that pro-
mote step lengthening would help increase swing time
during walking. The martial arts, when modified to suit
the needs of older adults, can prove to be effective for
enhancing dynamic balance. Tae Kwon Do is a martial
art that combines kicking, blocking, and striking tech-
niques, requiring participants to actively shift their
weight between the lower extremities while the upper
extremities are moving. Tae Kwon Do also requires
coordination of upper extremity movement while step-
ping between positions of long wide stances. This type
of movement necessitates stabilization of the body for
efficient movement of the extremities to maintain bal-
ance during these dynamic activities. Thus, Tae Kwon
Do is an excellent exercise for increasing dynamic bal-
ance in older adults.

—Ronita L. Cromwell

See also Exercise and Physical Activity; Frailty; Gait
Disorders; Mobility; Mobility Assessment
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Table 1 Age-Related Changes in Walking Velocity, Cadence, 
and Gait Stability Ratio

Gait Stability 
Velocity Cadence Ratio 

(meters/second) (steps/second) (steps/meter)

Older adults 1.22 ± 0.22* 1.78 ± 0.16 1.48 ± 0.19*
Young adults 1.38 ± 0.21 1.85 ± 0.11 1.36 ± 0.17

*Significant difference between age groups (p < .05).
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BEHAVIORAL DISORDERS

IN DEMENTIA

Known only as senility for thousands of years or hard-
ening of the arteries for the past several decades,
dementia has become a major health problem for
older adults in the developed world and increasingly
in the developing world. Behavioral symptoms have
been observed in 60% to 98% of patients with demen-
tia. Many individuals with dementia and their families
find behavioral disorders to be the most challenging
and distressing effects of dementia. These symptoms
are often a determining factor in a family’s decision to
place a loved one in an institution.

Dementia is a decline in mental functions that gener-
ally include short- and long-term memory and is often
associated with changes in language, logical thinking,
and personality. Most dementias are incurable. The term
behavioral disorders describes a large group of symp-
toms that occur to at least some degree in all individuals
with dementia, including delusions (present in 20%
to 40% of dementia patients), hallucinations (10% to
20%), agitation (60% to 80%), aggression (30%),
depression (40%), anxiety (15%), elation/euphoria
(5%), apathy/indifference (40% to 60%), disinhibition
(10%), aberrant motor behavior such as pacing (40%),
insomnia (50%), and appetite/eating change (35%).

Living with dementia is emotionally painful and
financially draining not only for the person who suf-
fers from dementia but also for his or her family. Cost
of caring for behavioral disorders in people with
dementia accounts for more than 30% of total cost of
caring for people with dementia. Although behavioral

disorders can be life threatening, there is reason to be
optimistic. The person suffering from dementia and
his or her family can learn about ways to prevent or
reduce agitation and other behavioral symptoms with
simple, low-tech, nondrug interventions. There are
also medicines that can help. Early diagnosis and
treatment are keys to successful outcomes of behav-
ioral disorders in dementia.

Early in the course of dementia, people often rec-
ognizes their shortcomings and may feel embarrassed
about them. Due to inability to remember simple
words during an everyday conversation, they may get
frustrated and irate at themselves as well their loved
ones. People in this stage also often get depressed and
worry about the future. People may experience per-
sonality changes such as apathy (lack of motivation
for daily activities and self-care but without any emo-
tional discomfort). Some may develop severe depres-
sion and even contemplate suicide. However, many
people with mild dementia attribute declining mem-
ory and other abilities to natural consequences of
aging and do not seem to be terribly upset.

In advanced stages, more severe memory problems
predominate. People with dementia in moderate to
severe stages forget easily and entirely and often become
disoriented even in their own homes. Eventually, people
with dementia can no longer understand what they read
and are unable to follow conversations. People often
react to these losses with several daily periods of confu-
sion and fear for no obvious reason. Insomnia is a com-
mon source of distress in this stage. Sundowning consists
of agitation, confusion, and disorientation that often
starts in late afternoon and becomes especially severe at
night. Delusions (fixed false beliefs) are often prominent
in this stage. People with dementia often become para-
noid about money and may fear that their caregivers
want to harm them. Hallucinations (seeing nonexistent
people or animals) are not uncommon in these stages and
may cause anxiety and agitation. People with dementia
in the advanced stages may begin to wander around
while dressed inappropriately in the middle of the night.
People with dementia often get frightened by their loved
ones, whom they can no longer recognize. They often
respond to this fear with anger and aggression. On the
other hand, some may experience long periods of
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silence. It is common for people with dementia to show
significant changes in expression and in general appear-
ance from one hour to the next. Aggressive behavior
(e.g., screaming, throwing objects, attempting to hit oth-
ers) is one of the most frightening behaviors in someone
who has dementia. Verbal assaults are more common
than physical ones. Fortunately, such hostile behaviors
are usually temporary.

In the end stages of dementia, people become inco-
herent, do not recognize their family, can comprehend
only their names and a few other words, and are totally
dependent on caregivers for all of their personal activi-
ties such as toileting, bathing, grooming, and (ulti-
mately) eating. They often resist care, and agitation is the
only way to show their discomfort or express their needs.

Treatment

The basic principle in helping people with demen-
tia experiencing behavioral disorders is to adopt a
philosophy of care that emphasizes quality of life.
Personalized care plans build on the strengths of a
person with dementia, enhance positive self-image,
and promote autonomy.

The first step in treating behavioral disorders in
dementia is to find and treat the cause. Behavioral
disorders are often manifestations of unmet needs (e.g.,
food, hunger, thirst, toileting, discomfort,
loneliness, boredom) of the person with
dementia. Behavior disorders may in part
be reactions to the actions of people
around the person with dementia. For
example, talking too loudly or too fast or
contradicting the afflicted person’s per-
ceived reality might cause agitation.
Misinterpretation of the person’s behav-
ior as intentionally malicious rather than
as manifestations of a diseased brain not
only may cause the caregiver distress but
also may generate inappropriate reac-
tions to behavioral problems further,
thereby exacerbating them. Changes in
routine, changes in environment, and
adverse effects of a newly prescribed
medication are other easily correctable

causes of behavioral disorders in dementia. A person
exhibiting severe behavioral disorders should receive a
thorough medical evaluation, especially when symp-
toms come on suddenly. Sometimes, symptoms reflect
an underlying infection or medical illness. For exam-
ple, the pain or discomfort caused by pneumonia or a
bladder infection can result in agitation. Many behav-
ioral disorders (e.g., severe depression, psychotic
symptoms, wandering) are a direct expression of dam-
age to parts of the brain influencing emotions, percep-
tions, and personality. Some behavioral disorders (e.g.,
wandering, pacing) are often disturbing to others but
not to the person with dementia. In such cases, after
ensuring safety, it is best not to try to “fix” the behav-
ioral problem but rather to tolerate it.

Behavioral disorders in people with dementia are
managed primarily by individualized nondrug interven-
tions. Medications can be effective in the management
of severe psychosis, depression, or agitation, but they
must be used carefully and are most effective when
combined with behavioral interventions (Table 1).

Nondrug Interventions

By helping people in the early stages of dementia to
prepare themselves emotionally for the slow but relent-
less decline with the help of emotional support from
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Table 1 Medications Recommended for Behavioral Disorders

Problem Medications That Might Help

Depression Antidepressants (especially an SSRI)
Anti-dementia drugs

Anxiety Antidepressants (especially an SSRI)
Buspirone
Anti-dementia drugs

Psychosis Atypical antipsychotics

Aggression Atypical antipsychotics
Anticonvulsants/mood stabilizers

Mixed (depression and Antidepressants plus atypical 
psychosis) antipsychotics

Mixed (depression and Antidepressants plus atypical 
aggression) antipsychotics

Note: SSRI = selective serotonin reuptake inhibitors.



health care professionals, family members and early
stage support groups may prevent severe depression
and reduce the risk of suicide. Improving physical
functioning and maintaining current functioning
reduce the risk of frustration and feelings of inade-
quacy and helplessness with which people with
dementia often struggle. Assessing retained abilities of
people with dementia and instituting specific programs
to maintain these abilities for as long a time as possi-
ble may also help improve these persons’ sense of self-
worth and well-being. Environmental modifications
can help compensate for the effects of dementia and
can also decrease agitation experienced by people with
dementia. By helping people with dementia reminisce,
remember past joyful memories, and relive those mem-
ories, caregivers can brighten their present. Appropriate
communication involves interacting with the afflicted
persons within their own frame of reference for the
world, even if it has little to do with reality, and vali-
dating their feelings. In the advanced stages, gentle
silent contact is often all that people with dementia
need to feel less lonely and to feel that they are still liv-
ing human individuals. Despite the serious health
problems people with dementia experience, they are
able to share moments of tenderness and love for their
families and caregivers through all stages of the dis-
ease. It is important to realize that there are things that
can be done to allow people with dementia to remain
“alive”—not just living with the disease.

Ensuring the long-term well-being of caregivers
through support, education, and training is crucial to
successful management of behavioral disorders. Caring
for behavioral disorders in dementia needs to be approached
with a new vision, focusing on life-enhancing care with
experienced caregivers. Such an environment includes
respect, choices, love, spirituality, and music. Care
providers need to offer hope and stories of inspiration
to people with dementia and their loved ones. Ongoing
stimulation of the mind, body, and soul of a person with
dementia at home, as well as in an institutional setting,
can sustain older adults with dementia at a far higher
level than is generally believed.

—George T. Grossberg and 
Abhilash K. Desai

See also Agitation; Alzheimer’s Disease; Anxiety Disorders;
Emotions and Emotional Stability; Mental Status
Assessment; Pseudodementia; Vascular Dementia
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BEREAVEMENT AND GRIEF

Death is a common and natural part of life. Despite its
commonality, the death of a loved one can often be an
extremely painful and stressful experience. In the
United States, the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text Revision (DSM-
IV-TR) describes bereavement as a “normal” reaction
to the death of a loved one, with expressions of grief
such as feelings of sadness, insomnia, poor appetite,
and weight loss lasting no longer than 2 months. Grief
and bereavement are not universal concepts. How indi-
viduals cope with loss and how long they mourn vary
from culture to culture and from person to person, and
people’s reactions to a loss run the spectrum from
returning to baseline levels of emotional well-being
shortly after the death of a loved one to experiencing
emotional disturbance many years later. Although there
are substantial individual differences, the bereavement
pattern theory notes five distinct bereavement patterns:
chronic depression, chronic grief, depressed improved,
common grief, and resilience.

Bereavement Patterns

According to this bereavement pattern theory, those
identified as having a chronic depression pattern were
depressed prior to bereavement and had high levels of
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depression after the loss. These individuals were
experiencing emotional distress that was exacerbated
by the loss of their loved one. In contrast, in the
chronic grief pattern, distress was due to the cognitive
and emotional trauma of losing a beloved friend or
relative. These individuals became depressed follow-
ing the loss and remained depressed 18 months later.

The depressed improved pattern showed high lev-
els of depression pre-loss with subsequent low levels
of depression post-loss. Death was seen as the end of
a struggle. The person who died had a chronic illness
that required a lot of attention and care and subse-
quently strained relationships.

The common grief pattern is perhaps the most well-
known and easily identifiable pattern, falling in line
with the DSM-IV-TR. Individuals going through com-
mon grief had low pre-loss levels of depression,
exhibit short-lived grief reactions, and return to pre-
loss levels of functioning relatively quickly.

The resilience pattern, once thought to be rare,
unhealthy, and indicative of psychopathology, has
proven to be an adaptive way to cope with loss. Those
thought of as resilient do not exhibit any pre-loss dis-
tress; they are absent of any grief symptoms and con-
tinue to function adequately following the loss.

Protective Factors

If resilience is a protective factor against grief and
bereavement, the dimensions that promote resilience
should be explored. As the first dimension, hardiness (a
personality trait) consists of three factors: a commitment
to discovering meaning to one’s own life, the belief that
the outcome of events is shaped by one’s environment
over which one has control, and the belief that positive
and negative life experiences have the ability to teach
and allow one to grow. Hardy individuals tend to be
more confident, use active coping and social support,
and appraise potentially stressful situations as less
threatening, thereby reducing their levels of distress.

Self-enhancement is another dimension associated
with resilience. It has been argued that to be mentally
healthy, one does not need to accept one’s own physi-
cal limitations and negative characteristics; rather, one
should have biases that are unrealistic and overly posi-
tive in favor of the self. There are some negatives to

high self-esteem. Those who tend to self-enhance also
tend to score high on narcissism scales and tend to elicit
negative and unfavorable impressions from others. This
is a trade-off that self-enhancers seem willing to make.

Perhaps the most unlikely dimension of resilience
is repressive coping. Repressive copers tend to avoid
unpleasant thoughts, emotions, and memories using
emotion-focused mechanisms such as emotional dis-
sociation. Although emotional dissociation has long
been believed to be maladaptive and associated with
long-term health risks, it has been shown to foster
adaptation to extreme adversity and not cause somatic
or other health problems.

Until recently, the utility and power of positive emo-
tion and laughter had been ignored. Recent research has
shown that positive emotions can undo the damage of
negative emotions and thereby reduce the levels of
emotional distress caused by an aversive event. One
study has suggested that bereaved individuals who gen-
uinely laughed and smiled when speaking about their
recent losses had better adjustment over several years
of bereavement than did those who did not, and such
behavior also increased the level of support that the
bereaved received from those they considered to be
important members of their social environment.

Risk Factors

As noted when describing hardiness and positive
emotion, social support plays an important role in
protecting one from experiencing high levels of grief.
The lack of social support has been identified as a risk
factor in bereavement. Those who are socially iso-
lated, lack support from close friends or relatives, or
perceive the support as unsupportive run the risk of
chronic depression or chronic grief if not already
depressed.

The manner in which a loved one dies is another
risk factor in bereavement. The sudden unexpected
losses for which people are unprepared are more dif-
ficult to deal with than natural causes of death. The
greater the number of deaths an individual needs to
deal with at a time can significantly alter the manner
in which he or she copes with the loss. A violent or
horrific death not only can affect the grief trajectory
an individual follows but also makes him or her more
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susceptible to posttraumatic stress disorder. When the
person feels responsible for the loved one’s death,
guilt may follow and therefore complicate the
bereavement. When others are seen as responsible for
a loved one’s death, the surviving family member or
friend may feel a loss of control over life and fall into
a state of depression. The loss of a loved one should
be acknowledged and mourned appropriately. There
are times when grief is discouraged and the loved one
is allowed to pass without the proper farewell or
acknowledgment. This can put the survivor at risk in
bereavement.

Personal vulnerability is the third and final risk
factor in bereavement. The more dependent the
deceased was on the survivor, or the more dependent
the survivor was on the deceased, the more compli-
cated the bereavement. If the deceased depended
heavily on the survivor, death forces the surviving
individual to fill that void and perhaps create a new
identity independent of the role the individual filled
while the deceased was alive. If the survivor depended
on the deceased, the individual must now learn to be
assertive and do things on his or her own. If high self-
esteem can protect an individual from experiencing
high levels of distress, the opposite—low self-
esteem—could lead to high levels of grief. Those who
have histories of mental illness are also more suscep-
tible to exhibiting higher levels of grief than are those
who have no psychological vulnerability.

One study by Dolores Gallagher-Thompson and
colleagues highlighted the damaging effects that these
risk factors can have. Fully 16% of participants died
18 months after their spouses had died, compared
with only 2% in the control group. All of those who
died had characteristics in common; they were older
men in poor health, they had little social support, and
their wives were their main confidantes. All of them
were highly dependent on their wives and could not
adapt after their losses.

Treatment for Grief 
and Bereavement

Most bereaved individuals cope effectively with the
loss of their loved ones, but many experience moder-
ate to severe physical and emotional distress.

Psychologists need to be aware of the impact that
bereavement can have on individuals’ lives and the
factors that put these individuals at risk. Individual
and group psychotherapy of various orientations has
been used to treat those suffering from complicated
bereavement, but results of studies analyzing the
effectiveness of these various interventions have been
mixed. Cognitive–behavioral therapy has proven to be
effective in treating those with complex grief reac-
tions. In some studies, cognitive techniques (e.g.,
thought challenges) were combined with behavioral
techniques (e.g., learning to talk about upsetting emo-
tions) to reduce the symptoms of grief.

Cultural Considerations

Mental health professionals should be keenly aware of
the culture of the bereaved, just as they would pay
attention to treatment modality, risk, and protective
factors. The meaning of death is likely to differ
between ethnic and cultural groups; normative ways
of expressing grief, mourning practices, and rituals
will vary. For example, in the Jewish faith, shiva con-
sists of the 7 days of mourning when most family
members remain at home and do not go on with their
normal everyday lives. A shiva candle is lit and
remains burning for the entire 7 days. The practice of
covering mirrors may be symbolic; people should not
look at their reflections because they do not want to
reflect on themselves. In Mexico, the dead have their
own day, Dia de los Muertos (Day of the Dead), a fes-
tive holiday that allows families to remember their
dead and celebrate the continuity of life. Grief and
bereavement are complex constructs that are not
always easily defined. Culture can provide insight as
to what is a normal reaction for someone who has lost
a loved one, but the psychologist must look beyond
the culture of origin, analyze the risk and protective
factors of the individual, and formulate a treatment
plan based on empirically supported principles.

—Dolores Gallagher-Thompson,
Daniel E. Jimenez, and Heather L. Gray

See also Caregiving; Death, Dying, and Hospice Care;
Emotions and Emotional Stability; Posttraumatic Stress
Disorder; Stress; Suicide and the Elderly
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BIOLOGICAL THEORIES OF AGING

Aging is a complex natural process that involves a
gradual progressive decline in tissue and organ func-
tion. These biological processes of aging result in
increasing susceptibility to environmental challenges
and an increasing risk of disease and death. Aging
processes encompass molecular, physiological, and
genetic processes that in combination contribute to the
progressive declines in tissue functions that affect the
mind and body. The complexity of aging processes is
further indicated by their differential effects on the tis-
sues and organs of complex organisms. Thus, the
aging phenotype is the consequence of homeostatic
changes in natural intrinsic biological processes and
the increased susceptibility to environmental extrinsic
factors that accelerate the development of the aging
phenotype. In general, these characteristics suggest
that aging is associated with major losses of fitness, as
indicated by the failure of specific tissue and organ

functions. Current physiological, genetic, and bio-
chemical studies indicate that aging, longevity, and
the retardation or slowing down of aging processes
can be achieved in animal models. These studies
demonstrate that life extension can be attained by
slowing down aging, combating age-associated dis-
eases, or decreasing causes of death among the young.
These relatively recent developments of our under-
standing of some of the biological mechanisms of
aging clearly suggest that the underlying mechanisms
of aging involve molecular, genetic, physiological,
and metabolic processes. The ability to “manipulate”
these processes that either retard or accelerate the
aging phenotype are basic experimental approaches
toward understanding the complex biological mecha-
nisms of aging and longevity.

What Are the Underlying 
Causes of Aging?

Aging is a complex of biological processes involving
mechanisms of regulation of altered gene expression,
protein synthesis and degradation (protein turnover),
and processes associated with oxidative metabolism
and biological processes of detoxification. Further-
more, a major causative factor that has the potential to
alter regulatory processes involves products of oxida-
tive metabolism; that is, the metabolic production of
oxygen-free radicals or reactive oxygen species
(ROS) that damage macromolecules such as deoxyri-
bonucleic acid (DNA) and proteins. Current theories
on the molecular mechanisms of aging and longevity
assurance propose that aging results from the accumu-
lation of various intrinsic endobiotic toxins, also
referred to as “metabolic rubbish,” whose production
is due to the failure of metabolic detoxification
processes. These natural biological processes are the
body’s mechanisms for protection against intrinsic
(endobiotic) and environmental toxins.

There are a variety of theories of age-associated
molecular interactions that focus on the development
of cellular and organ dysfunction and deterioration.
Many of these theories address the mechanisms of
molecular, genetic, physiological, and environmental
factors that affect cell and tissue homeostasis in aging.

74———Biological Theories of Aging



Most recently, theories of molecular mechanisms of
aging have focused on evidence that aging involves
the metabolic generation of oxygen-free radicals
(ROS) that damage macromolecules and the conse-
quences of the failure to remove or repair these
macromolecules. In aging tissues, these oxidatively
damaged macromolecules affect the efficiency of tis-
sue and organ function. Thus, the processes of aging
and development of age-associated diseases has been
attributed to the deleterious effects of oxygen-free
radicals (ROS) that cause oxidative damage to macro-
molecules. Furthermore, because critical metabolic
functions are localized within intracellular “factories”
called organelles (metabolic power houses), oxidative
damage to these structures may affect their efficiency
of biological function. This is a major cause of the
age-associated progressive decline in tissue function.
This entry summarizes selected current theories of the
molecular mechanisms of aging:

Somatic Mutation Theory

The somatic mutation theory proposes that the capacity
of cells to repair oxidatively damaged DNA is an
important determinant of the rate of aging. Studies
showing a general relationship between longevity and
efficiency of DNA repair support this hypothesis. For
example, increased activity of certain enzymes associ-
ated with DNA repair that are responsive to stress-
induced DNA damage is also associated with increased
life span. Mitochondria are the major intracellular
organelles that house the metabolic machinery for res-
piration and energy production (adenosine triphosphate
[ATP] synthesis), fatty acid, and steroid metabolism.
Mitochondria convert oxygen and food to energy in the
form of ATP. This biological energy (ATP) is needed
for most cellular processes. The importance of efficient
mitochondrial function in longevity determination is
well established experimentally. Furthermore, stress-
induced damage to mitochondrial DNA (mtDNA) and
its ability to efficiently repair the damaged DNA con-
tributes to the age-associated development of oxygen-
free radicals that result in the oxidative damage to
macromolecules, including DNA and proteins, that in
turn affects life span.

Mitochondrial Theory

Mitochondrial theory proposes a connection between
molecular stress and aging due to the accumulation 
of mtDNA damage. It is well established that there is
an age-related increase in mitochondrial dysfunction
that involves the release of electrons, resulting in an
increase in production of oxygen-free radicals (ROS).
The ROS are harmful by-products of mitochondrial
oxidative metabolism and are produced by dysfunc-
tion of the mitochondrial electron transport machin-
ery. The mitochondrial electron transport chain carries
out the basic functions of respiration and ATP synthe-
sis. The failure of this electron transport chain results
in the release of ROS that are normally required for
energy production (ATP). These radicals result in
oxidative damage of mitochondrial proteins. These
damaged proteins accumulate in aged tissues, result-
ing in the dysfunction of the cells’ major source of
energy. Therefore, the occurrence of mitochondrial
dysfunction results in impaired ATP production and
decline in tissue bioenergetics. The overall result is a
decrease or decline in the ability of tissues and organs
to carry out energy requiring metabolic processes.

Theories of Protein Modification 
and Waste Accumulation

For proteins to carry out their functions, they must first
be properly folded. When intrinsic (metabolic) and
extrinsic (environmental) toxins generate ROS, pro-
teins that are damaged by the ROS are often misfolded.
Oxygen-free radicals are notorious for their ability to
cause the misfolded protein syndromes that include
neurodegenerative and other diseases of aging. If these
proteins are not replaced, their functions are altered,
thereby affecting the efficiency of organellar, cellular,
and organ function. Protein damage due to oxidative
radicals cannot be repaired. These damaged proteins
must be replaced through the process of protein
turnover. The significant accumulation of damaged pro-
teins in aged tissues suggests that protein turnover,
which is essential for removal and replacement of dam-
aged proteins, is slowed down in aged tissues. Thus, the
accumulation of these proteins is a basic factor in the
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gradual decline in tissue function associated with 
the development of physiological characteristics of
aging, including age-related diseases. Protein turnover
involves the functions of specific proteins called chap-
erones, which play a key role in the regulation of proper
protein folding, and proteasomes, which play a role in
the degradation of misfolded proteins. The activities of
both proteasomes and chaperones have been reported
as decreased in aged tissues. The decline in function of
these proteins results in decreased efficiency of the pro-
tein turnover machinery, thereby causing an accumula-
tion of damaged proteins that results in progressive
decline in cell and tissue function.

Network Theories of Aging

Because of the complexity of the aging processes, it is
evident that multiple types of damage to macromole-
cules (e.g., DNA, protein) could accumulate. The
“network” theory proposes that the factors associated
with the various processes of aging emphasize the
importance of interactions and synergism among
these different processes. Furthermore, the complex-
ity of multicellular organisms due to particular cell- or
tissue-specific phenotypes and their functions sug-
gests that some organs may be more susceptible to
aging because of their “cell types.” For example,
although the gradual accumulation of mtDNA muta-
tions occurring over years may determine the level of
accumulation of oxidatively damaged mitochondrial
proteins, the level of damaging ROS production may
be greater in tissues that require more energy metabo-
lism such as the heart and brain. This results in a grad-
ual decline in energy production in these tissues,
ultimately resulting in a collapse of their function.
Understanding the levels of metabolic interactions
and interconnections of the various aging processes is,
therefore, basic to understanding the rates of develop-
ment of aging characteristics in specific tissues and
organs of complex organisms. This would explain the
higher level of susceptibility of various organs to age-
associated dysfunction and disease and may further
provide basic information for the development of
pharmaceutical interventions against age-associated
cellular deterioration.

Aging of Specific Cell Types

Complex organ functions are accomplished by highly
specialized cell types whose abundance and localization
are specific for each organ. Thus, cells damaged because
of their particular metabolic functions could coexist
alongside relatively undamaged cells. This raises the
question of the frequency and rate of replacement of
seriously damaged cells that might account for the age-
associated accumulation of these cells and the signifi-
cant impairment of tissue function. For example, the
architecture of the liver places the liver cells or hepato-
cytes in a specific cord array where the potential stem
cells that replace damaged hepatocytes are closest to the
portal vein, whereas the hepatocytes aligned along the
cord and away from the vein carry out various specific
liver functions. Thus, the level of damage of the stem
cells and the cells along the cord affects the ability of the
damaged liver both to regenerate and to conduct its
metabolic functions. Similarly, the architecture of the
brain facilitates the complex neuronal functions and
immunoinflammatory processes that are carried out by
highly specialized cells. These cells exhibit different
rates of aging, depending on their metabolic functions.
Those cells that are highly susceptible to oxidative dam-
age and accumulation of damaged proteins may account
for various neurodegenerative diseases. The kidney con-
sists of a unique architecture that facilitates its specific
functions. Thus, the medulla is of particular interest
because it mediates ionic exchange in an environment of
increased ionic strength (due to high urea levels), favor-
ing oxidative damage and misfolding of proteins.
Therefore, it is important to understand the specific
functions of highly specialized differentiated cells, their
architectural positions within the organ, and how sus-
ceptible these functions are to aging mechanisms such
as oxidative stress and detoxification.

Summary and Concluding Remarks

The optimal allocation of metabolic resources, mainly
energy, between cellular maintenance and repair and
cellular growth and reproduction is an important
factor for the maintenance of a healthy and sound
physiological condition. This allocation of metabolic
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resources involves the ability to maintain and repair
macromolecules that have been damaged by either
intrinsic challenges (metabolic factors such as 
oxidative metabolism) and extrinsic challenges (envi-
ronmental toxicants). Intrinsic challenges include dys-
functional processes that produce damaging agents
such as oxidative-free radicals and failure to properly
detoxify both intrinsic and extrinsic toxicants.

Aging results from the accumulation of cellular and
molecular damage due to increasing limitations in these
maintenance and repair functions. Such damage accu-
mulates throughout life and, importantly, accumulation
of damaged proteins is indicative of failure of the
machinery that regulates removal of damaged proteins.

Longevity is controlled primarily through genes that
regulate the levels of tissue and organ maintenance and
repair functions. The activities of specific gene clusters
that determine the rate at which damage accumulates
(maintenance and repair) may be altered early in the life
cycle such that their activities would favor longevity, for
example, decreased oxygen-free radical production and
levels of oxidatively damaged macromolecules.

The mechanisms of cellular and molecular aging
are strongly influenced by environmental factors that
affect the rates of intrinsic aging.

—John Papaconstantinou

See also Neurobiology of Aging; Normal Physical Aging
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BIOMARKERS OF AGING

Biomarkers are biological characteristics that can be
used as “markers,” or measurable indicators, of under-
lying biological processes or traits that are difficult to
observe directly. In aging research, biomarkers have
generally been used to study three types of processes:
disease processes associated with age, physiological
processes that change with age, and aging itself.

Biomarkers of Disease

The use of biomarkers to diagnose and monitor dis-
ease is the model for biomarker research. A useful
example of biomarkers in medicine comes from
endocrinology, where glycated hemoglobin is used as
an indicator of long-term blood glucose. A biomarker
is useful in this case because long-term blood glucose
levels are difficult to measure accurately and oral glu-
cose tolerance tests for diabetes require patients to fast,
making the tests somewhat difficult to administer.
However, tests of the level of glycated hemoglobin
(Hba1c) do not require fasting, are simple to perform,
and can be interpreted as the average level of
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circulating glucose over the previous 60 to 90 days.
Although tests of glycated hemoglobin cannot take
the place of more complex measures in a complete
diagnosis of diabetes, they can provide a useful initial
indicator of the interaction between diet and metabo-
lism and thus be a useful biomarker of long-term
blood glucose.

A variety of biomarkers have been used to 
study other age-related diseases, including cancer,
Alzheimer’s disease, and cardiovascular disease.
Biomarkers are used in a variety of ways: to assess
exposure to risk factors (e.g., exposure to carcinogens),
to gain insight into disease mechanisms (e.g., the role of
inflammation in Alzheimer’s disease), to understand
susceptibility to a disease (e.g., genetic risk), to diag-
nose diseases (e.g., the use of blood pressure to diagnose
hypertension), and to make treatment decisions and
assess risk of disease outcomes among those who
already have a disease (e.g., monitoring lipid levels in
patients with atherosclerosis). The use of biomarkers in
clinical practice is rapidly expanding as new and better
markers of disease risk are being developed.

Biomarkers of 
Physiological Processes

Just as biomarkers can be used to study disease
processes, biomarkers can shed light on normal phys-
iological changes with age. For instance, the stress
response in the hypothalamic–pituitary–adrenal
(HPA) axis becomes increasingly dysregulated and
inefficient with age. HPA axis activity is complex,
involving a range of stress hormones and responses.
Cortisol is a stress hormone that is highly responsive
to changes in environmental stressors and can be eas-
ily collected in saliva or urine, making cortisol a use-
ful biomarker of the stress response. Using cortisol as
a biomarker of stress allows one to make comparisons
of the stress responses across individuals and to look
for factors that moderate this response. However,
there are limitations to this approach. Cortisol is sim-
ply a marker of a much more complex stress process,
and levels of cortisol can be affected by other factors,
such as genetics and metabolism, in addition to stress.
For this reason, it is sometimes helpful to use multiple
markers of a complex process.

A great deal of what is known about age-related
changes in the immune system comes from research
using multiple biomarkers to understand different
dimensions of the immune system. One important
biomarker of immune function is T-cell count. T-cells
attack infected or damaged cells and mobilize other
parts of the immune system. Although the total num-
ber of T-cells remains fairly stable with age, the num-
ber of functioning T-cells declines and T-cells in older
people take longer to renew than they do in younger
people. These findings offer potential explanations for
reduced immunity among older adults. In addition,
increases in inflammatory proteins, such as inter-
leukin 6 (IL-6) and C-reactive protein (CRP), have
been observed with age. These proteins are part of the
acute phase response to injury or infection but appear
to be chronically elevated among older people and
may contribute to the development of chronic disease.

Multiple biomarkers are also used to create sum-
mary measures of physiological function. Measures of
allostatic load or cumulative biological risk add risk
across a range of biomarkers to create an indicator 
of overall functional capacity or frailty. In clinical
practice, the metabolic syndrome is used to identify 
individuals at high risk for poor metabolic and cardio-
vascular outcomes, including heart disease, stroke,
and diabetes. Patients are classified as having meta-
bolic syndrome if they exhibit clinical risk on three or
more of a set of five biomarkers of metabolic func-
tion: waist circumference, blood pressure, triglyc-
erides, fasting blood glucose, and high-density
lipoprotein (HDL) cholesterol.

Biomarkers provide an important tool for the study
of age-related physiological changes. Although it is
difficult to measure the stress response, immune func-
tion, or metabolic dysregulation directly, biomarkers
associated with each of these processes, such as corti-
sol, CRP, and indicators of metabolic syndrome, are
measured more easily. Use of these biomarkers pro-
vides a relatively noninvasive way to monitor physio-
logical changes with age.

Biomarkers of Aging

An important area of biomarker research in aging has
been the search for biomarkers of the aging process,
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that is, markers of “biological age” that predict age-
related outcomes better than chronological age. This
line of research reflects an underlying premise that the
rate of aging varies in systemic ways across individu-
als and populations. Normal aging appears to be quite
variable, as evidenced by differences in the age at
onset of disease and disability. A biomarker of aging
would allow researchers to identify individuals aging
at different rates and to directly test potential anti-
aging therapies. Although some interventions, such as
caloric restriction and the use of antioxidants, alter
mortality patterns and extend the life span of labora-
tory animal models, it is unclear whether these inter-
ventions actually delay or slow aging itself.

A trait would need to meet at least three criteria to
be considered a biomarker of aging. First, it should pre-
dict physiological function across multiple domains in
an age-coherent way and do so better than chronologi-
cal age. Second, it should predict remaining longevity
from an early age. Third, its measurement should not
alter other age-sensitive traits such as life expectancy
and disease state. Although no biomarker that satisfies
all of these criteria has yet been identified, several
promising biomarkers may prove to be useful as bio-
markers of aging. One such marker is CD4 memory T-
cells. This type of T-cell is predictive of remaining life
span in mice and increases with age, but it decreases in
mice exposed to caloric restriction. Another potential
biomarker of aging is telomere length. Each time a ver-
tebrate cell divides, the chromosomes get shorter as
their ends, or telomeres, are removed and not replaced.
Although telomere length is an indicator of cell divi-
sion history rather than a direct indicator of aging, it
might be informative as an indicator of aging in cells
where replicative potential is crucial to function.

The difficulties inherent in identifying biomarkers
of aging include lack of a common definition of aging
or an agreement about the role of biomarkers, exten-
sive biological variation in aging between individuals
that makes generalizations difficult, and overlapping
aging and disease processes and accompanying
difficulty in identifying benign versus pathogenic age-
related change. Demonstrating that a given character-
istic changes with age is not sufficient to call it 
a biomarker of aging. A biomarker must divide
individuals of a given chronological age into groups

that vary in a range of other age-sensitive traits such
as mortality risk and functional capacity. Despite
these difficulties, the potential of biomarkers to pro-
vide insights into the fundamental causes of aging dri-
ves the search for biomarkers of the aging process.

Conclusion

Biomarkers today are used by health practitioners and
researchers in a variety of settings, including 
clinical settings, laboratories, and community-based 
surveys. Epidemiological studies using biomarkers 
(e.g., MacArthur Study of Successful Aging,
Baltimore Longitudinal Study of Aging, Women’s
Health and Aging Study, National Health and
Nutrition Examination Survey) have expanded our
knowledge base about aging in the community, popu-
lation differences in health, and the clinical signifi-
cance of many biomarkers. Some of the most
commonly used biomarkers include blood pressure as
a marker of cardiovascular health and cholesterol lev-
els and glycated hemoglobin as markers of metabolic
health. However, biomarker technology is rapidly
evolving, and biomarkers are being used in population
surveys to assess nutritional status, genetic back-
ground, and function in many organs and systems
(e.g., immune system, lung function, kidney function,
liver function, reproductive function).

Fundamentally, biomarkers provide a measurement
tool for observing physiological processes, including
disease processes, physiological changes related to
aging, and the aging process. Although biomarker
research is advancing rapidly, in many ways it is still in
its early stages. Many biomarkers of disease are com-
monly used in clinical practice, and population-based
research on biomarkers of age-related processes is lead-
ing to the discovery of additional clinically relevant bio-
markers. However, consensus has yet to emerge about
reliable biomarkers of the aging process that could be
used to test anti-aging interventions. The great advan-
tage of biomarkers is that they represent a window to
physical processes that are difficult to observe and quan-
tify directly, providing tools for aging researchers and
health practitioners in a variety of disciplines to better
understand changes in health with age.

—Dawn Alley
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BODY COMPOSITION

Aging is associated with significant changes in body
composition, including a decrease in bone and lean
mass and an increase and redistribution of fat mass.
Theses changes have important implications for the
health and functioning of older adults because of their
associations with chronic diseases and geriatric syn-
dromes, including mobility impairment, falls, and
functional decline. There is evidence to suggest that at
least a portion of what has been attributed to age-
related changes in body composition is due to factors
such as decreased physical activity, excess energy
consumption, decreased consumption of particular
macro- or micronutrients, hormonal changes, or a
combination of these factors. Many of these factors
may be reversible, although more research is needed
to elucidate the role of exercise, nutrition, and hor-
mone replacement in various patient populations.

Measurement

The body cell mass is generally composed of skeletal
components (e.g., muscle, bone), interstitial fluids,
and adipose tissue. Several methods based on differ-
ent models are available to measure body composition
in older adults. Each method has different strengths
and weaknesses that are beyond the scope of this
entry. Methods for measuring body compartments
derive from their chemical components; potassium 
is the dominant intracellular element, sodium is the
dominant extracellular/interstitial element, calcium is
the dominant element in bone, and fat is the defining
component of adipose tissue. Anthropomorphic mea-
surements, hydrodensitometry/air plesmography, and
bioelectrical impedance all provide information about
a two-compartment model composed only of fat mass
and fat-free mass. Anthropometric methods use skin-
fold thickness, arm or waist circumference, and other
somatic measurements. Bioelectric impedance sys-
tems use electrical current to detect a voltage drop
across the measured tissue. Hydrodensitometry and
air plesmography measure the displacement of water
and air, respectively. Dual-energy X-ray absorptiome-
try (DXA) adds a third component, bone mineral con-
tent, to the body composition model. Other imaging
methods can measure body subcompartments and
therefore can use a four-component model. Computed
tomography (CT) and magnetic resonance imaging
(MRI) can differentiate between subcutaneous adi-
pose tissue (SAT) and visceral adipose tissue (VAT).
Magnetic resonance spectroscopy (MRS) can provide
further information about the location and amount of
fat within muscle or organs such as the liver. These
methods have been particularly valuable for studies
that evaluate risk factors for chronic disease.

Changes in Lean Mass

Lean mass peaks during the third to fourth decades of
life, followed by a steady decline with advancing age,
particularly after 65 years. A loss in body potassium
with age has been well documented. Skeletal muscle
is the predominant component of lean mass.
Sarcopenia is a commonly used term for the loss of
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muscle mass that occurs with aging. Skeletal muscle
mass and/or size remains relatively constant during
the third and fourth decades of life and begins to
decline noticeably at approximately 45 years of age. A
progressive decline occurs in the cross-sectional area
of whole muscle and muscle fibers. The age- and sex-
adjusted prevalence of sarcopenia varies between 6%
and 27%, depending on the definition and measure of
muscle mass used. In one study of older adults, the
prevalence of sarcopenia increased to more than 50%
in men over 80 years of age. There are some data to
suggest that sarcopenia occurs to a greater extent in
the lower extremities than in the upper extremities,
although this may be related to changes in physical
activity. Sarcopenia has been identified in both lean
and obese (body mass index [BMI] > 27 kilograms
per meter squared [kg/m2]) individuals. Other impor-
tant changes in muscle with aging include a decrease
in muscle strength, a decrease in muscle efficiency
(muscle strength per unit of muscle mass), and a
decrease in muscle protein synthesis. Peak muscle
strength declines 8% to 10% per decade starting at
approximately 40 years of age.

Sarcopenia is due to a number of underlying mech-
anisms, including intrinsic changes in the muscle and
the central nervous system, changes in hormonal stim-
uli, and lifestyle factors. Intrinsic changes in muscle
include a reduction in the specific type of muscle pro-
teins (fast myosin heavy-chain isoforms) and Type II
muscle fibers as well as damage to muscle mitochon-
drial DNA. Central nervous system changes include
loss of alpha motor units from the spinal cord with
selective denervation of muscle fibers. Because neural
innervation is critical for muscle fiber maintenance,
the loss of functioning motor units results in a
decrease in the number of muscle fibers, with eventual
skeletal muscle wasting. A number of hormones and
cytokines affect muscle mass. Age-associated declines
in testosterone and estrogen appear to accelerate loss
of muscle mass, although the effect of estrogen may
be mediated through its conversion to testosterone.
Age-associated reductions in growth hormone, dehy-
droepiandrosterone (DHEA), and insulin sensitivity
are postulated to contribute to sarcopenia, although
confounding factors necessitate that more studies be

done to clarify their relationship to muscle wasting.
Activation of proinflammatory cytokines (e.g., inter-
leukin 1, tumor necrosis factor, interleukin 6) that
commonly occurs in older adults with acute and
chronic illnesses causes accelerated protein break-
down in muscle and contributes to sarcopenia.
Alterations in nutritional requirements and intake in
older adults contribute to sarcopenia. Older adults
require greater relative protein intake than do younger
adults and often do not meet such requirements.
Inadequate protein and/or caloric intake contributes to
the development of sarcopenia. Vitamin D deficiency
is also associated with muscle atrophy and impaired
contractility, and there is a high prevalence of this
deficiency in older adults. Deficiencies of Vitamin B6,
magnesium, and potassium may also contribute to
muscle loss. Lastly, decreases in physical activity that
are common in older adults contribute to accelerated
muscle loss. Exercise can increase muscle mass, even
in very old or frail populations. Generalized weight
gain from increased energy and protein intake in indi-
viduals with undernutrition can also increase muscle
mass. The effects of other interventions for reversing
sarcopenia, such as anabolic hormone therapy, have
shown mixed results and require further study.

Changes in Fat Mass

Cross-sectional studies have shown that body weight
and BMI increase with age in both men and women.
The increase in fat mass appears to level off between
65 and 75 years of age. Fat redistributes centrally,
with increases in waist circumference thought to
reflect abdominal adiposity. The increase in abdomi-
nal adiposity occurs in both men and women but
appears to accelerate after menopause in women.
Visceral adipose tissue (VAT), muscle adipose tissue,
and liver fat increase with age. Visceral and muscle
adipose tissue have been shown to be important risk
factors for insulin resistance, diabetes, and mortality
from cardiovascular disease. It is unclear whether
these regional increases in fat are only markers for
more complex metabolic processes or have a more
direct causative role in the pathogenesis of insulin
resistance and related morbidity. Age-associated
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changes in fat mass are related to changes in physical
activity and hormonal factors, including sex steroids.
In addition to age-associated changes in fat mass,
there has been an increase in the prevalence of
obesity in older adults. It is now estimated that
approximately 20% of the population age 65 years
and older is obese.

Relationships With 
Functional Outcomes

Cross-sectional and longitudinal studies have shown
that low muscle mass is associated with poor func-
tional performance, self-reported disability, and
increased fracture risk. In one study, the likelihood of
functional disability was twofold greater in older men
and threefold greater in older women with severe sar-
copenia, compared with those with normal muscle
mass. The effects of low muscle mass on function are
probably mediated in large part by declines in muscle
strength, although there may be a threshold below
which muscle mass is independently associated with
physical function. The combination of low muscle
mass and obesity, or “sarcopenic obesity,” may confer
higher risk for self-reported disability than does either
body composition type alone. High BMI is associated
with impairment in performance of daily activities,
mobility impairments, and increased risk for func-
tional decline.

—Ellen Binder

See also Body Mass Index; Normal Physical Aging; Obesity;
Osteoporosis; Sarcopenia
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BODY MASS INDEX

For adults age 18 years and older, the body mass index
(BMI), or Quetelet index, is one of the best indirect indi-
cators of degree of obesity. Calculated as weight (in
kilograms) divided by height (in meters) squared
(kg/m2), adults are typically classified into one of four
categories based on criteria established by the World
Health Organization (WHO): underweight (BMI < 18.5
kg/m2), normal weight (BMI 18.5 to 24.9 kg/m2), over-
weight (BMI 25 to 29.9 kg/m2), or obese (BMI ≥ 30
kg/m2). An additional category, clinically severe or mor-
bid obesity, corresponds to a BMI of 40 kg/m2 or more
and represents adults who are at least 100 pounds over
their ideal body weight. Current estimates place approx-
imately 22.3% of U.S. adults as obese (19.5% of men
and 24.5% of women), with 2% being underweight. The
optimal BMI for longevity appears to fall between 20.5
and 24.9 kg/m2 for men and women of all ages, although
recent evidence suggests that the longevity advantage
may extend to those who are moderately overweight.

Under some conditions, the BMI may underestimate
or overestimate degree of obesity. Underestimation
may occur in adults who have lost muscle mass such 
as older adults, whereas overestimation may occur in
those who are muscular. Underestimation or overesti-
mation may also occur because the BMI calculation
often relies on self-reported height and weight, which
can change with age and with an individual’s willing-
ness to report this information correctly; for example,
adults typically overestimate height and underestimate
weight. The BMI also does not consider body fat distri-
bution. For adults with an excess of body fat around the
abdominal region (android or central obesity), other
indirect measures may be more appropriate, including
waist-to-hip ratio and waist circumference. For exam-
ple, as adults age, body fat tends to shift from periph-
eral to central sites, causing an associated increase in
waist-to-hip ratio with little or no increase in BMI.

Despite these potential limitations, the literature indi-
cates good agreement between BMI and indexes of
health such as mortality. The BMI–mortality relationship,
often reported as U-shaped or J-shaped, shows mortality
risk to increase in underweight (BMI < 18.5) and obese
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(BMI ≥ 30) adults. Adjusting for factors that can poten-
tially confound this relationship, such as smoking status
and underlying disease, reduces the strength of the
BMI–mortality relationship but does not eliminate it.
Epidemiological data further show a consistent relation-
ship between increasing BMI and a variety of chronic
illnesses, including type 2 diabetes, hypertension, coro-
nary artery disease (e.g., heart attack), high cholesterol,
sleep apnea, degenerative joint disease, and certain can-
cers. Increasing BMI has also been associated with
depression, low self-esteem, physical disability, social
discrimination, and unemployment.

In summary, the BMI has proven to be an impor-
tant tool in clinical and epidemiological studies.
Because its calculation is simple and inexpensive and
can be applied generally to all adults, the BMI has
been used successfully to estimate body composition,
develop reference standards, establish baseline data
for longitudinal studies, monitor trends in specific
populations, and assess risks for adverse health out-
comes in all age groups.

—Glenn V. Ostir

See also Metabolic Syndrome; Multiple Morbidity and
Comorbidity; Nutrition and Public Health; Obesity
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CALCIUM DISORDERS OF AGING

It is important to recognize calcium disorders when they
present in older patients. Hypercalcemia, or elevated
calcium levels, is seen more commonly than hypocal-
cemia, or low calcium levels. The most common symp-
toms of individuals with hypercalcemia include
drowsiness, fatigue, muscle weakness, high blood pres-
sure, constipation, and dehydration. Sometimes, indi-
viduals can present to the hospital in a coma. The most
common cause of elevated calcium levels in people who
present in an outpatient clinic is primary hyperparathy-
roidism, a condition where the hormone that regulates
the body’s calcium level, the parathyroid hormone, is
overproduced. This overproduction leads to high levels
of calcium. Long-term complications include kidney
stones, osteoporosis, high blood pressure, and (with
very elevated calcium levels) life-threatening illness.
This disorder can be corrected with the surgical removal
of the parathyroid gland.

A serious form of hypercalcemia is seen in patients
who have a history of cancer. When cancer spreads to
the bones, this alters the body’s regulation of calcium.
More than 95% of the calcium in our body is stored in
our bones and can be released in excess when metas-
tasis from certain cancers occurs.

A less common form of hypercalcemia is due to
excess consumption of calcium, Vitamin A, or
Vitamin D in the diet. In the past, many patients used
antacids and baking soda to relieve heartburn. Most

older antacids contain high levels of calcium.
Consuming very large amounts of these antacids can
lead to hypercalcemia. Newer medications for heart-
burn and stomach ulcers do not contain large amounts
of calcium.

The most common symptoms of hypocalcemia are
mental confusion, muscle spasms, tingling, and
seizures. Some of the causes of low calcium include
prior surgical removal of the parathyroid glands,
renal failure, and poor dietary intake of calcium and
Vitamin D. Vitamin D deficiency is a very common
and treatable cause of hypocalcemia. Vitamin D is
derived from the diet and is converted to the active
form by several organ systems. The first step in this
transformation is initiated in the skin. In older adults,
the skin becomes less efficient in converting the sub-
strates of Vitamin D to its active form. As individuals
live farther away from the equator and have limited
sunlight exposure, their bodies do not produce ade-
quate amounts of Vitamin D. These persons also tend
to wear more clothing in cooler climates, blocking the
effects of sunlight in converting Vitamin D to its
active form. Vitamin D is further modified by the liver
and kidney, so diseases of these organs can contribute
to Vitamin D deficiency. Individuals who have liver
failure, difficulty in absorbing fats, and/or chronic
kidney disease are at risk for Vitamin D deficiency.
Not only will Vitamin D deficiency cause low calcium
levels, but also long-term deficiency leads to loss of
bone or osteoporosis. Patients with osteoporosis
should take in approximately 800 international units
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of Vitamin D per day. This will not only maintain
calcium levels and but also prevent fractures.

—Rajib K. Bhattacharya

See also Fluids and Electrolytes; Fractures in Older Adults;
Kidney Aging and Diseases; Osteoporosis
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CANADA

Canada’s aging population reflects the country’s status
as a more developed country, with just over 12% of its
people age 65 years and older, projected to rise to more
than 15% in 2011 when the baby boom generation
begins to reach that age and to a high of more than 24%
around 2036. The oldest old, or those age 80 years and
older, are proportionately the fastest-growing segment
of the population. Life expectancy at birth for men is
the mid-70s and for women is the early 80s; at 65 years
of age, life expectancy for men is the early 80s and for
women is the mid-80s. The major causes of death are
circulatory diseases (including heart disease and
stroke), cancers, and respiratory diseases (including
chronic degenerative diseases such as emphysema and
chronic bronchitis). Women outnumber men in old age,
increasingly so as they age. That is, women comprise
approximately 60% of the elderly population but nearly
70% among those age 85 years and older.

Canada’s population is multicultural; this is espe-
cially true among its seniors, more of whom are for-
eign born than among younger age groups. The ethnic
composition of seniors reflects immigration policies
of an earlier period, so that the majority are currently

from other Western countries speaking one of
Canada’s two official languages: English and French.
Visible minorities from Asia, Africa, and the
Caribbean, currently a small but important proportion
of Canada’s senior population, will constitute growing
proportions of its elderly population in future cohorts
given that more recent immigration has been from
these countries. First Nation people also constitute a
small proportion of the Canadian senior population
because of higher fertility and higher mortality rates
than is evident in the general population. However, a
rapid aging of their population is expected, with a
doubling of their percentage age 65 years and older
projected by 2016.

Canada consists of 10 provinces and 3 northern ter-
ritories within political federalism. Not surprisingly,
its elderly population is unevenly distributed geo-
graphically, with major concentrations in the south.
The less economically prosperous provinces of
Manitoba and Saskatchewan have the highest percent-
ages of elderly people (15%) because young persons
leave for jobs elsewhere, and the economically pros-
perous province of Alberta has the lowest percentage
of elderly people (10%) because the young migrate
for jobs there. Cities also vary considerably, with
Canada’s “oldest” city being Victoria, where more
than 19% of the population is age 65 years and older.

In Canada, the physical health of seniors declines
as they age. Seniors are more likely to suffer from
chronic conditions than from acute illnesses; more
than three quarters of all seniors living at home report
being diagnosed with at least one chronic health con-
dition. The most common is arthritis and rheumatism,
followed by high blood pressure, food or other aller-
gies, cataracts, back problems, and heart problems.
Fewer seniors (approximately one third) suffer from
any functional health problems; that is, functional dis-
ability or difficulties with basic or instrumental activ-
ities of daily living. Diseases that impair cognition
also increase with age, specifically dementia (from
less than 10% for those age 65 years and older to more
than 20% for those age 80 years and older). Still,
Canadians are becoming healthier longer; that is,
overall levels of disability and disease are being post-
poned to later in life.
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However, mental well-being, the subjective evalua-
tion of one’s overall quality of life that includes con-
cepts such as happiness, life satisfaction, morale, trait
affect, and domain-specific subjective physical health,
do not decline as Canadians age. More than three quar-
ters of seniors rate their health as good, very good, or
excellent. In terms of sense of coherence (a view of the
world that life is meaningful, events are comprehen-
sible, and challenges are manageable), those age 75
years and older are three times more likely than 18-
and 19-year-olds to score high on this measure.

When needed, it is the informal network of family
and friends (primarily family) who provide care in
Canada. Caregiving, not the formal health care sys-
tem, provides the vast majority of care to seniors. It is
usually provided by a woman—a wife if there is one,
otherwise a daughter. Women, furthermore, are more
likely to provide personal care and emotional support,
whereas men are more likely to provide instrumental
assistance with activities such as home maintenance
and repair. Canadians regularly interact with and
assist others; this is not usually referred to as caregiv-
ing unless the recipients are unable to perform the
activities themselves.

Much of the research in Canada, as elsewhere in
the West, focuses on one primary caregiver. Despite
the popularity of terms such as the sandwich genera-
tion, the generation in the middle, and hidden victims
to describe middle-aged family members providing
care to seniors while simultaneously raising their
children and working for pay, statistically few care-
givers are in this situation. Rather, serial caregiving is
a more accurate descriptor given that most persons
finish child rearing prior to becoming caregivers to
their parents. This task tends to be completed before
they become caregivers to their spouses. In addition,
despite the emphasis within much research on care-
giver burden, and despite the fact that most caregivers
experience some burden, heavy or extreme burden is
sporadic and not continuous for most. Furthermore,
despite the burden, nearly all caregivers wish to, and
intend to, remain in this role and report that they are
coping with its demands.

Canada’s formal health care system is not one of
socialized medicine. Rather, physician and hospital

services are universally accessible through the provi-
sion of publicly insured services. Physicians are guar-
anteed remuneration for their work but operate mainly
as private entrepreneurs, billing governments for their
services. Medicare rests on five principles: universal-
ity, portability, accessibility, comprehensiveness, and
nonprofit administration by a public agency. It is often
referred to as defining the Canadian identity, distinct
from the country’s powerful southern neighbor, the
United States, where no universal health care system
exists. Nevertheless, Medicare in Canada has been crit-
icized because of its medical focus and exclusion of
nonmedical services, especially for an aging society.
Notably, nursing home and home care are not included
within the Canada Health Act. Given that delivery of
health services falls within provincial jurisdiction and
not federal jurisdiction, this results in varying levels
and types of services in continuing care outside of the
acute care sector (physicians and hospitals).

Much research focuses on the social determinants
of health and a population health model of care,
reflecting the influence of health economist Bob
Evans. The importance of this perspective is evident
in several national and provincial reports examining
Canada’s health care system since 1990. All of the
reports call for a definition of health that is broader
than a biomedical definition, recognition of informal
caregivers, more health promotion and disease pre-
vention from the health care system, and a shift from
institution-based care to more community-based care.
Despite the consensus within these reports (with the
2002 Romanow Report being the most recent), health
reform since the early 1990s has seen a retrenchment
of vested medical interests rather than a broadening
from medical care to health care.

The current global neoliberal agenda has seen the
rhetoric of health reform used to close hospital beds
(and even entire hospitals), drastically increase outpa-
tient surgeries, and turn home care from a community
support system for those with chronic illness (primar-
ily seniors) to a postacute care hospital support system
with little (if any) attention to health promotion and the
broader social determinants of health. There is major
concern at the current time that Canada’s signature on
numerous international trade agreements will seriously
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affect its provision of health care to its citizens because
those agreements contain provisions that would see
Canada needing to reimburse private companies for
lost future earnings if it decided to convert any of those
services to public ones. The Romanow Report argues
that Canada must, at every opportunity, explicitly state
that its health care is not subject to these provisions.

In sum, the health status of Canadian seniors
reflects their lives in a more developed nation. They
live relatively long lives; their physical health declines
as they age, but this decline is occurring later and
later. Interestingly and contrary to their physical
health, Canadian senior’ psychological well-being or
overall quality of life is excellent and often better than
that reflected for younger adults. When their health
does fail, family members are the most likely to pro-
vide assistance, doing so willingly. When seniors
require formal services, they access Canada’s univer-
sal Medicare system of physicians and hospitals.
Long-term home care, so important for the chronic
health problems experienced during old age, is cur-
rently in jeopardy as health reform retrenches back to
a medical focus.

—Neena L. Chappell

See also Aging in Manitoba Longitudinal Study
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CANCER

Of all risk factors for cancer, aging is the most impor-
tant. Between birth and 39 years of age, males have a
1-in-71 risk of having a cancer, whereas females have
a 1-in-51 risk. Between 40 and 59 years of age, this
risk is 1 in 12 for males and 1 in 11 for females, and
between 60 and 79 years of age, it is 1 in 3 in males
and 1 in 4 in females. What are the reasons for this dra-
matic increase?

Many explanations are proposed. The first one is a
pure cumulative effect. One generally needs several
mutations before a cancer emerges, and that takes time
to happen. Mutations can happen for several reasons.
One is direct injury to the genes such as sun exposure
or radioactive products. Another is simply copying
errors during cell divisions. Just like copying a long text
on a word processor is nearly impossible to do without
at least a few mistakes, so is DNA copying. Our cells
come with very elaborate “spell check” mechanisms,
but a few errors may persist. Some are lethal for the cell
and some are meaningless, but others can push a cell
down the path to cancer, especially those that disturb
the “spell check” and cell cycle control mechanisms.
Mutations that lead to an impairment of natural cell
death are also frequently involved in cancer in that they
allow damaged cells to survive. Another mechanism is
that some people inherit more fragile chromosomes
that tend to break down more easily than normal ones,
explaining some familial cancers. Another mechanism
could be the activation of an enzyme called telomerase
that allows cells to multiply by avoiding a shortening of
the caps at the ends of chromosomes. Another hypoth-
esis is that, with age, cells become less resistant to
oxidative damage. In addition, errors accumulate in the
mechanisms that render a gene active or inactive. These
are called epigenetic mechanisms. Also, the immune
system may become less effective in eliminating 
cancer cells, and the ability to recognize new antigens
decreases with age. Also, complex interactions that
happen at the level of the tumor are not yet fully clari-
fied. The immunological differences between a cancer
cell and a normal cell are very subtle; after all, the
substrate is one’s own cells.
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Other aspects of aging affect cancer treatment. For
example, kidneys lose efficiency. The body contains
less water and more fat. The bowel absorbs certain
nutrients less effectively. These changes may affect
the distribution of medications in the body. Many sys-
tems become more sensitive to stressors. For example,
in the presence of diarrhea, dehydration develops
more quickly and the compensatory thirst reflex is
diminished. On the other hand, older persons are less
sensitive to acute nausea after chemotherapy, although
delayed nausea can remain a problem.

New cancer treatments during the past 50 years
have had a greater impact on the young than on the
old. Between 1950 and 2002, the U.S. death rate from
cancer decreased by more than 60% in children and
by 10% to 50% in young adults, but it increased by
10% to 20% in adults over 65 years of age. The causes
of this discrepancy are multiple. First, cancer treat-
ments have long been developed primarily for
younger patients. The toxicity of these treatments was
judged to be too high for older patients. Also, as com-
peting causes of mortality are better treated, older
patients are more likely to die from their cancers than
they were before. Clearly, much effort still remains to
improve the care of older cancer patients.

How does age objectively affect the ability to
receive various cancer treatments? Several series show
that elective surgery in older adults presents little more
risk than in younger adults. Good preparation is the key.
On the other hand, emergency surgery is accompanied
by higher complication rates because the emergency
condition itself stretches the stress reserves of the
organism. With modern techniques, radiation therapy in
older adults is as well tolerated as it is in younger
adults. Daily transportation to the radiation center for
up to 5 to 6 weeks can, however, be quite burdensome
for older adults and those around them. Chemotherapy
can be offered without too many restrictions to seniors
in good health or with minor to moderate health prob-
lems. A study conducted at the Moffitt Cancer Center
demonstrated that although half of the patients in their
70s or 80s experienced some significant side effects
from their chemotherapy, as a group they were still able
to maintain most normal activities throughout the treat-
ment (but were more tired and needed occasional help

for more burdensome tasks). Such tolerance may be in
part due to the many treatment consequences that do
not have symptoms. For example, very low white blood
counts, if not accompanied by infection, have little
impact on the functioning of the patients. A key to good
tolerance of chemotherapy is excellent supportive 
care. Ideally, and especially in patients with comorbidi-
ties, comprehensive care should be provided by a spe-
cialized geriatric oncology multidisciplinary team.
Fortunately, the overall toxicity of chemotherapy regi-
mens has decreased markedly over the past 15 years,
and an increasing array of well-tolerated treatments is
now available.

—Martine Extermann

See also Age-Related Changes in Pharmacokinetics and
Pharmacodynamics; Biological Theories of Aging;
Cancer, Common Types of; Multiple Morbidity and
Comorbidity; Normal Physical Aging; Surgery
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CANCER, COMMON TYPES OF

Based on 2005 estimates from the Surveillance,
Epidemiology, and End Results (SEER) registry of the
National Cancer Institute and American Cancer
Society, the most frequent types of cancer in men are
(in descending order) prostate, lung, colorectal, blad-
der, melanoma, lymphoma, kidney, leukemia, mouth
and pharynx, and pancreas. In woman, they are 
breast, lung, colorectal, uterine corpus, lymphoma,
melanoma, ovary, thyroid, bladder, and pancreas. 
For all cancers, including the most common types
(colon, breast, prostate, lung, and non-Hodgkin’s
lymphoma), most cases occur in those who are age 
65 years and older.
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Bladder Cancer

Bladder cancer is a disease that presents mostly in
elderly people and in men more often than women.
When bladder cancers are superficial, they can be sur-
gically removed using a special instrument (cysto-
scope) that provides access to the bladder through the
normal urinary drainage system rather than through 
an operation that requires opening the abdomen. A
cotreatment (called an adjuvant treatment) with BCG
(Bacillus Calmette–Guérin) vaccine instillations into
the bladder is often added. When the tumor penetrates
into the bladder muscle, the bladder must be resected
or, if resection is not possible, treated with combined
chemotherapy and radiation therapy. If bladder cancer
is metastatic (spread to other distant sites),
chemotherapy is the treatment of choice.

Breast Cancer

Breast cancer is the most frequent cancer among
women. Most breast cancers will be sporadic (not
related to inheritance), and approximately 5% to 10%
are familial breast cancers. Familial breast cancers
usually occur at an earlier age than do sporadic ones.

Although any type of breast cancer can happen at
any age, some characteristics become more frequent
with age. For example, a higher proportion of breast
cancers will be hormone receptor positive. Normal
breast cells have receptors for female hormones,
estrogens and progesterone, which help breasts to
develop during adolescence and pregnancy. When a
breast cancer develops, its cells can either keep or lose
these receptors. Hormone receptor-positive breast
cancers tend to have a more indolent (slowly pro-
gressing) behavior. Receptor-positive breast cancer
can also be treated more effectively with current
cancer treatments. Another receptor, Her2, has
become important in breast cancer care recently. A
smaller proportion of breast cancer cases in older
women overexpress the Her2 receptor. The Her2
receptor is a receptor for a molecule called the epider-
mal growth factor. Many normal body cells express
some Her2, but cancer cells can sometimes have 
more receptors than normal cells. When Her2 is

overexpressed, the breast cancer is more aggressive
but is also more responsive to a specific cancer therapy.

The standard approach to breast cancer treatment
involves multiple strategies. Surgical removal can
require either lumpectomy (removal of the cancer and
a margin of normal tissue) or mastectomy (removal 
of the entire breast). Radiation therapy and/or
chemotherapy are offered to those with a large tumor
or lymph node involvement. If Her2 is overexpressed,
special antibody treatment is offered. If the tumor is
hormone receptor positive, antiestrogen therapy is
started. Survival, even if the breast cancer has become
metastatic, can extend for several years, especially if
the spread is limited to the bone or the soft tissues.

Colorectal Cancer

For treatment purposes, colorectal cancers are divided
into colon cancers and rectal cancers because the
approach is different for each location. There is little
change in the behavior of colon cancer as age
advances. There is a trend toward having more can-
cers on the right side of the colon versus the left side
in older patients. The primary treatment of a localized
colorectal cancer is surgery. This can be done at any
age provided that the general condition of the person
permits safe anesthesia. If the surgery is elective, there
is very little increased risk in older patients compared
with younger patients. In emergency situations, how-
ever, older patients experience more complications
and deaths than do younger patients. Therefore,
efforts are made to prevent emergency surgery or,
if the patient presents with an acute situation, to try 
to stabilize the situation with rapid treatments to
improve the ability of the person to withstand the
stress of surgery. After surgery, if the tumor invades
the lymph nodes around the colon, adjuvant (cancer
medications even if the tumor appears to be removed
so as to prevent recurrence) chemotherapy should be
given. Rectal cancers arise in an area of the colon that
is not wrapped in peritoneum; that is, the special lin-
ing of the abdominal organs. Therefore, the risk of
local invasion and recurrence is higher. For this rea-
son, combined radiation and chemotherapy are fre-
quently provided before or after surgery.
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Metastatic disease is usually treated with chemo-
therapy and targeted therapies (molecules or anti-
bodies that act against specific proteins believed to
promote cancer growth). If there are only a small
number of tumors that have spread, they may be
removed surgically, sometimes leading to prevention
of recurrence.

Head and Neck Cancers

The vast majority of head and neck cancers are linked
to tobacco and alcohol. However, some other risk fac-
tors, such as dust from exotic woods or viruses (e.g.,
the Epstein–Barr virus), have been identified. In gen-
eral, treatment consists of surgery with or without
radiation and/or chemotherapy. In certain cases,
where preservation of an important body part such as
the larynx (voicebox) is a priority, treatment with radi-
ation and chemotherapy is provided first and surgery
is reserved in case of relapse.

Kidney Cancer

Kidney cancer is quite resistant to standard chemother-
apy and radiation therapy. Therefore, the treatment
focuses heavily on surgery. If the cancer is only in the
kidney, surgery can often provide a cure. When the dis-
ease has spread to a few places, surgery can be done 
to resect these additional tumors (which frequently
develop in the lung) and improve survival. It has been
shown that even when the additional tumor areas can-
not be removed, surgically removing the involved kid-
ney improves prognosis. New therapies that target
specific proteins of the kidney cancer, such as suni-
tinib, sorafenib, and temsirolimus, are beginning to
improve the prognosis of metastatic renal cancer.

Leukemia

Leukemia means “white cells in the blood.” The name
comes from the fact that many (but not all) leukemias,
or blood cancers, present with a high white blood cell
count. There are four major types of leukemias and
some rarer ones. The major types are acute myeloge-
nous leukemia (AML), acute lymphoblastic leukemia

(ALL), chronic myelogenous leukemia (CML), and
chronic lymphocytic leukemia (CLL). Acute leukemias
(AML and ALL) are defined by the proportion of very
immature cells, called “blasts,” in the bone marrow.
When the proportion of blasts is 20% or more, acute
leukemia is considered to be present. Normal bone
marrow has less than 5% blasts. An ALL is a leukemia
made of precursors of lymphocytes. An AML is a
leukemia made of precursors for all other blood cell
types and their various subtypes. Although ALL is 
10 times more frequent than AML in children, AML is
10 times more frequent than ALL in the elderly. The
prognosis of ALL worsens sharply with age. Although
the age effect in ALL is not entirely understood, one
contributing factor is that ALL in older people is more
likely to have unfavorable chromosome mutations asso-
ciated with resistance to treatment. Treatment of
leukemia is a lengthy chemotherapy regimen combin-
ing multiple agents, usually composed of three phases:
(a) an induction chemotherapy using intensive treat-
ments with substantial side effects, usually lasting 2 to
3 months, with the goal of inducing a remission (i.e., no
visible leukemia cells); (b) a few months of consolida-
tion therapy, usually still with an intensive treatment
program, with the goal of reinforcing the remission;
and (c) a period of approximately 2 years with a low-
dose maintenance therapy, usually with pills. This com-
bination treatment approach has produced the best
results in children, although bone marrow transplanta-
tion can sometimes produce even higher rates of remis-
sion. The data are less extensive in older adults, but the
same strategy is applied by analogy.

The treatment of AML is structured similarly to
that of ALL. Although modern consolidation regi-
mens usually relieve the need for a maintenance
therapy, there is still some debate on the topic. All
subtypes of AML respond to fairly similar treatments
with one exception. The AML M3, or promyelocytic
leukemia, has a chromosome mutation, [t:15;17], that
makes it very sensitive to all-trans-retinoic acid (a
drug of the same family as Accutane). When this drug
is added to chemotherapy, this leukemia has a much
better rate of cure than do the other AMLs.

CML is characterized by a very specific mutation,
namely the Philadelphia chromosome. This is an
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exchange of a piece of an arm between chromosome 9
and chromosome 22 (called a translocation, written
[t:9;22]). This joins two genes called bcr and abl.
CML goes through three phases over time: the chronic
phase, where the marrow blast count is normal; the
accelerated phase, where the blast count is increased
but does not reach 20%; and the blastic phase, where
the blast count transforms into an acute leukemia
(either AML or ALL). Bone marrow transplantation is
still the only treatment proven to bring a cure for
CML. However, bone marrow transplantation is not
an option for most older patients because it is a very
aggressive form of treatment with a high risk of
serious complications. The rate of complications
increases, and the ability to withstand them decreases
with age. Research protocols are exploring less toxic
regimens. The treatment strategy is changing rapidly
as a new family of medications targeting the protein
made by the bcr/abl mutation emerges. The para-
mount drug in this family is imatinib (Gleevec), which
produces a high percentage of complete remissions.
People with chronic phase CML who experience a
complete remission with this drug have very few pro-
gressions over 5 years. However, it is not yet known
what happens beyond that period of time. Responses
are also seen in accelerated and blastic phases,
but their duration is short, and combinations with
chemotherapy are being explored.

CLL is the most frequent leukemia among older
adults. Rather than an excessive production of cells, it
is caused by a failure of old lymphocytes to die when
their time comes. These lymphocytes keep circulating
in the blood, and the white blood cell count rises
slowly. The behavior of CLL is variable. Many patients
live several years or even decades with it, but it can
sometimes have a more aggressive behavior. Unfor-
tunately, no treatment to date has changed the survival
rate of patients with CLL. Because the condition often
is not lethal and aggressive treatment has not changed
life expectancy, the goal of treatment is primarily to
relieve symptoms rather than to attempt a cure. Many
fairly tolerable drugs are available: chemotherapy
drugs (e.g., chlorambucil, fludarabine) and antibodies
(e.g., rituximab, alemtuzumab). There is considerable
debate as to the order and combinations in which to

use these drugs, and treatment needs to be tailored
individually.

Lung Cancer

The vast majority of lung cancers are related to smok-
ing. The effect of smoking is cumulative; therefore,
lung cancers tend to occur at over 50 years of age.
Many elderly are affected by lung cancer. There are
several types of lung cancer based on the appearance
of the cells under the microscope (called the histol-
ogy): squamous cell carcinoma, adenocarcinoma,
large cell carcinoma, bronchio–alveolar carcinoma,
and small cell lung cancer. These histological types
can sometimes coexist. For the purpose of treatment,
they are divided into small cell lung cancer (SCLC,
approximately 20% of patients), which is very sensi-
tive to chemotherapy, and non–small cell lung cancer
(NSCLC, approximately 80% of patients), which is
less sensitive. The treatment of NSCLC, whenever
possible, includes surgery. Surgery can be less inva-
sive, such as taking a wedge out of the lung with a spe-
cial instrument without opening the chest surgically, or
can be aggressive, such as surgically removing an
entire lung. Thoracic surgery is feasible until an
advanced age, but the morbidity and mortality of the
largest resections rise with age and their use should be
considered carefully. More and more, other treatment
modalities (most frequently chemotherapy and radia-
tion therapy) are added to surgery. Radiation therapy
can also be used instead of surgery in patients who
cannot tolerate surgery. If the NSCLC is more
advanced, chemotherapy, with or without radiation
therapy, can be given. In NSCLC, as in other cancers,
many therapies targeting specific proteins are being
tested. This is a rapidly evolving field. The prognosis
of lung cancer might be better in older patients,
according to certain series of patients followed to date.
This is especially true for a subgroup of lung cancers
occurring in older women who never smoked.

The treatment of choice for SCLC is chemotherapy
with radiation therapy added if the disease is limited
in size. Surgery is rarely used. Although SCLC is very
sensitive to chemotherapy, it has a strong tendency to
relapse.
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Melanoma

The primary treatment for melanoma is surgery. If the
melanoma does not penetrate deeply into the skin, it is
curative most of the time. If the melanoma infiltrates
deeply or has spread to the regional lymph nodes,
interferon therapy can be given to decrease the risk of
relapse. The doses required for optimal benefit are
quite high, however, and this treatment is often toler-
ated poorly by older people. Metastatic melanoma is
very difficult to treat because it does not respond well
to currently available agents.

Non-Hodgkin’s Lymphoma

Hodgkin’s lymphoma (Hodgkin’s disease) is mostly a
disease of young adults and is rare in the elderly. Non-
Hodgkin’s lymphomas, on the other hand, are quite
frequent. There are multiple subtypes, but they fall
into two major categories: high-grade lymphomas and
low-grade lymphomas. High-grade lymphomas grow
fast. The vast majority respond well to chemotherapy
and go into remission. Roughly half of high-grade
lymphomas never relapse and are cured. The standard
treatment for these lymphomas is a combination
chemotherapy called CHOP with an anti-lymphoma
antibody called rituximab. This chemotherapy has a
significant risk of infectious complications due to low
blood counts. Older persons are more sensitive to 
low blood counts, so growth factors to stimulate white
blood cell production are usually given along with the
lymphoma treatment. Low-grade lymphomas behave
more like chronic diseases. They are also sensitive to
chemotherapy, but nearly all relapse after a variable
interval. To this point, no treatment has been shown to
prolong the survival of these patients (counted in
years). Therefore, it is not rare to simply monitor
these lymphomas and not begin treatment until they
begin to cause bothersome symptoms.

Ovarian Cancer

Outside of familial syndromes, the risk of ovarian
cancer rises after menopause up to approximately 80
years of age and then declines. Ovarian cancer has a rel-
atively stealthy behavior at the early and most curable

stages. If it is found at those stages, surgery followed by
chemotherapy offers a good chance for a cure. Most 
of the time, however, the disease is found at a more
advanced stage, when it has spread throughout the
abdomen. The best prognosis is achieved with an
aggressive surgery that tries to take out as much tumor
as possible, followed by chemotherapy. A specialized
surgeon is preferred for this complex procedure.
Although ovarian cancer is very sensitive to chemother-
apy, it has a high tendency to relapse at advanced stages.

Pancreatic Cancer

The behavior of pancreatic cancer is essentially the
same in younger and older adults. The vast majority of
pancreatic cancers are called adenocarcinomas.
However, sometimes the cancer cell type is different,
and the cancer is called a lymphoma, a neuroendocrine
tumor, or a small cell cancer. Only the adenocarcino-
mas are discussed here. When discovered early enough,
a pancreatic cancer can be surgically resected. Most
tumors arise in the head of the pancreas. The operation
used most often is a pancreatico–duodenectomy (also
known as Whipple surgery), which removes the head
of the pancreas, the duodenum (a part of the small
intestine), and sometimes part of the stomach. It leaves
in place the tail of the pancreas, which contains most
of the insulin-secreting cells, and thereby reduces the
risk of inducing diabetes. Some older adults in other-
wise good health, even up to the ninth decade of life,
have tolerated this surgery well. After surgery, addi-
tional treatment, either chemotherapy alone or a com-
bination of chemotherapy and radiation therapy, is
provided to further prevent relapse. Unfortunately,
80% of pancreatic cancers present at a stage where
they cannot be removed. At this point, chemotherapy,
with or without targeted therapies, can decrease symp-
toms and prolong survival to some extent.

Prostate Cancer

Nearly every man who lives into his 80s will have
prostate cancer. However, this cancer is often very
small and slow growing and might never cause prob-
lems. It is often found in older people who have died
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of entirely unrelated causes. A major challenge today
is to determine when a “significant” prostate cancer is
present. The treatment of prostate cancer is guided by
two major features: its stage (as in other cancers) and
the degree of maturity of its cells (called differentia-
tion). The degree of differentiation is expressed by 
the Gleason score, derived from observation of
prostate tissue under a microscope. The higher the
score, the less differentiated the cells and the more
aggressive the tumor. Localized prostate cancers are
treated first with surgery or radiation therapy. The two
treatment approaches yield equivalent results, and each
has its own set of side effects. An alternative way of
delivering radiation therapy is through seed implants.
Short-term results are equivalent for low-risk prostate
cancer, but long-term results are not yet known. Seed
implants can be combined with standard radiation
therapy. Poorly differentiated tumors always need
additional treatment, whereas the use of additional
treatment in well-differentiated tumors is more depen-
dent on factors such as the life expectancy of the
patient, other medical problems, and patient prefer-
ence. Androgen (male hormone) suppression is the
cornerstone of additional treatment of prostate cancer.
Androgen suppression can be achieved through either
surgical castration or (more frequently) by injections
or pills. Studies are under way to assess whether the
addition of chemotherapy and targeted therapies would
improve survival and reduce rates of tumor progres-
sion. When prostate cancer spreads (metastasizes), it is
most likely to be found in the bone; only 5% of
prostate cancers spread to other organs. Metastatic
prostate cancer is treated with additional antiandrogen
therapies, chemotherapy, localized radiation therapy,
or radioactive materials that fix to the bone such as
radioactive strontium and samarium. Again, prognosis
is very variable. Older people with metastatic prostate
cancer can live for years in reasonably good health. For
example, President François Mitterand governed
France for 14 years with a metastatic prostate cancer.

Thyroid Cancer

The most frequent types of thyroid cancer are based
on the type of cancer cell and are called papillary,

follicular, medullary, and anaplastic. Thyroid cancer
has highly variable behavior. The key prognostic fac-
tor is the level of tumor cell differentiation. A well-
differentiated tumor, even if metastatic, can grow very
slowly over many years, whereas a poorly differenti-
ated cancer has an aggressive behavior. The thyroid
often develops nodules (lumps). Most nodules are not
cancer and are considered to be benign; many of these
contain fluid. Solid nodules that are “cold” on a thy-
roid scan because they do not take up labeled iodine
as normal thyroid cells do are suspicious and should
always be biopsied. If the stage (extent of spread) is
limited, surgery is the cornerstone of treatment. In
case of relapse or metastatic disease, radioactive
iodine can often be used. Thyroid cancers as a group
are poorly responsive to radiation and chemotherapy.

Cancer of the Uterus

Although cervical cancer has become rare in devel-
oped countries, endometrial cancer (cancer of the
lining of the uterus) is still relatively frequent. The
maximum risk of endometrial cancer is after
menopause. With annual pelvic examinations and
attention to unusual vaginal bleeding, most endome-
trial cancers can be detected at an early stage and are
curable by hysterectomy (surgical removal of the
uterus). However, if the cancer penetrates deeply into
the uterine muscle or invades the lymph nodes, adju-
vant chemotherapy, with or without radiation therapy,
is needed. Metastatic endometrial cancer has some
degree of response to chemotherapy.

—Martine Extermann

See also Cancer; Cancer Prevention and Screening; Multiple
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CANCER PREVENTION

AND SCREENING

The best way to control cancer is to prevent it. The
most effective cancer prevention measure is smoking
cessation. According to the National Cancer Institute,
cigarette smoking causes 87% of lung cancer deaths
and is responsible for most cancers of the larynx, oral
cavity and pharynx, esophagus, and bladder. The risk
of cancer with smoking is cumulative. Stopping at any
age is beneficial; at first the risk plateaus, and then it
may even decrease over time.

A sedentary lifestyle and obesity increase the risk
of many cancers such as breast, colon, endometrial,
and prostate cancers. Exercise might decrease the risk
of breast cancer. One study, the Iowa Women’s Health
Study, suggests that intentionally losing weight might
reduce the risk of obesity-related cancers.

There is an increasing interest in using medications
to prevent cancer. Studies have examined the use of
aspirin to decrease the risk of colon cancer in patients
with colon adenomas (benign noncancerous growths)
with promising short-term results. However, at least
one randomized prevention study using very low-dose
aspirin did not show a preventive effect. Some epi-
demiological cohorts suggest that participants taking
statins (drugs that lower cholesterol levels) might also
have a reduced risk of cancer.

Another effective method of decreasing cancer
mortality is to use screening tests to detect cancers 
at early stages, when they have the highest chances 
of cure. The best-established screening test is the
Papanicolaou test, familiarly known as Pap smear. This
test scrapes a few cells from the cervix of the uterus
and analyzes them for signs of malignant transforma-
tion (change in cellular appearance suggestive of the
development of cancer tendency). This test has dra-
matically reduced the mortality from cervical cancer in
developed countries. In developing countries, cervical

cancer is still very much a concern, and large efforts to
screen these women are being undertaken. The risk of
cervical cancer is highest in younger women. It is asso-
ciated with infections with human papilloma virus.
Women age 70 years and older in good health who
have had three normal Pap smears in a row can stop
getting Pap smears. However, postmenopausal women
are also at risk for endometrial cancer, so regular gyne-
cological visits should be continued.

A simple but effective cancer screening test is an
annual skin examination by a dermatologist. This
allows the removal of common skin cancers such as
basal cell carcinoma and squamous cell carcinoma.
These very frequent cancers are due to sun damage,
rarely metastasize, and are usually cured by simple
surgical resection. If ignored, however, they can be
locally invasive, causing local damage, pain and dys-
function. More critically, a yearly skin examination
allows the early detection of melanoma. Melanoma is
a tumor in which stage makes a dramatic difference in
prognosis. A melanoma less than 1 millimeter thick 
at the time of surgery has very little chance of having
spread and will most likely be cured. A thicker
melanoma that has spread to the lymph nodes has a
much worse prognosis. There is some evidence that
melanomas have a worse prognosis in older people. It
is unclear whether this is because they are thicker or
ulcerated when detected or is due to another reason.

Sigmoidoscopy and colonoscopy are less comfort-
able than a skin examination. However, they are also
very effective cancer screening tests. In a Norwegian
series, participants in their 50s who were screened had
five times fewer colon cancers 13 years later than did
participants who were not screened (0.5% vs. 2.5%).
No specific data are available in the elderly, but as the
baseline risk of colon cancer increases, the absolute
benefit of screening might also increase with age.
Most guidelines recommend getting at least one
colonoscopy or sigmoidoscopy and fecal occult blood
test (FOB) at 50 years of age. Several recommenda-
tions advise getting an FOB every year, a sigmoi-
doscopy every 5 years, and a colonoscopy every 10
years. If polyps are found, repeat colonoscopies
should be done. It is unclear whether and how fre-
quently people without polyps need to be retested.

Cancer Prevention and Screening———95



Patients with a family history of colon cancer should
have a colonoscopy 10 years prior to the age of the
earliest colon cancer in the family.

Mammography is a widely used screening exami-
nation that has markedly reduced the average size at
which breast cancers are detected. It also improves sur-
vival from breast cancer. Currently, the age at which
mammography is no longer appropriate is not known.
Studies have included patients up to 75 years of age. In
a large Swedish trial, the benefit to overall survival
started to be seen after 5 years and kept increasing.
Therefore, it is reasonable to suggest that every woman
who would be expected to live at least another 5 to 
10 years could benefit from a mammogram.

The role of prostate-specific antigen (PSA) screen-
ing for prostate cancer is more debated. PSA screen-
ing has been proven to detect more prostate cancers
than have other methods. However, improved survival
among men who have been screened with PSA has 
not been shown. The difficulty comes from several
aspects of prostate cancers. Some are aggressive in
their behavior, whereas others are very indolent (slow
growing) and will never trouble the patient in his life-
time. In fact, most men in their 80s have a few areas
of cancer within the prostate that will never affect
their health. Furthermore, the PSA test does not detect
all prostate cancers; patients with a normal PSA level
can have prostate cancer. Large studies are ongoing to
clarify the role of PSA prostate cancer screening.

—Martine Extermann
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CARDIOVASCULAR HEALTH STUDY

The Cardiovascular Health Study (CHS) is a popula-
tion-based longitudinal study of coronary heart disease
and stroke in adults age 65 years and older funded by
the National Heart, Lung, and Blood Institute of 
the National Institutes of Health. A total of 5,201 men
and women were recruited from four communities:
Forsyth County, North Carolina; Sacramento County,
California; Washington County, Maryland; and
Pittsburgh, Pennsylvania. An additional 687 African
Americans were recruited after the initial baseline sur-
vey. The population from the Pittsburgh Field Center
was entirely urban, whereas the other three field cen-
ters recruited a mixture of urban and rural populations.

Eligible participants were sampled from Medicare
eligibility lists in each area. Those eligible
included all persons living in the household of each
individual sampled from the Health Care Financing
Administration (HCFA) sampling frame who were
age 65 years and older at the time of examination,
were noninstitutionalized, were expected to remain in
the area for the next 3 years, and were able to give
informed consent and did not require a proxy respon-
dent at baseline. Potentially eligible individuals who
were wheelchair bound in the home at baseline, or
who were receiving hospice treatment, radiation ther-
apy, or chemotherapy for cancer, were excluded.

Extensive physical and laboratory evaluations were
performed at baseline to identify the presence and
severity of cardiovascular disease (CVD) risk factors
such as hypertension, hypercholesterolemia, and glu-
cose intolerance; subclinical disease such as carotid
artery atherosclerosis, left ventricular enlargement,
and transient ischemia; and clinically overt CVD.
These examinations in the CHS permit evaluation 
of CVD risk factors in older adults, particularly in
groups previously underrepresented in epidemiologi-
cal studies such as women and the very old. The first
of two examination cycles began in June 1989.
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Periodic interim contacts are schedules to ascertain
and verify the incidence of CVD events, the frequency
of recurrent events, and the sequellae of CVD.

Rationale

Risk factors for coronary heart disease (CHD) and
stroke, and for other CVDs, have been determined in
middle-aged population groups, but the strength and
importance of these factors in older individuals have
not been clearly defined. Some studies have found
conventional risk factors, such as cholesterol and
smoking, to weaken with advancing age. Other
studies have found that in the elderly there might 
even be a protective effect of risk factors that have
been found to be important in younger populations.
Conflicting findings raise the possibility that selective
survival may significantly alter the importance of
CVD risk factors in predicting the outcome, or even
the incidence, of disease.

Objectives

The main objective of the CHS is to identify factors
related to the onset of CHD and stroke. The CHS is
designed to determine the importance of conventional
CVD risk factors in older adults and to identify new
risk factors in this age group, especially those that
may be protective and modifiable. Other objectives
are the following:

• To quantify associations of conventional and hypoth-
esized risk factors with CHD and stroke

• To assess the association of indicators of subclinical
disease, identified by noninvasive measures such as
carotid ultrasonography and echocardiography, with
incidence of CHD and stroke

• To quantify the association of conventional and
hypothesized risk factors with subclinical disease

• To characterize the natural history of CHD and stroke
and to identify factors associated with clinical course

• To describe the prevalence and distributions of risk
factors, subclinical disease, and clinically diagnosed
CHD and stroke

—Richard Schulz

See also Cardiovascular System
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CARDIOVASCULAR SYSTEM

Aging is the sum of the deteriorative and compen-
satory changes during postmaturational life, resulting
in increased vulnerability. Aging does not produce
disease but rather increases susceptibility to disease.
The delineation between disease and normal appears
to be artificial because diseases of the cardiovascular
system (CVS) are nearly ubiquitous in older people.
The prevalence of coronary artery disease in the
United States reaches 75% in older individuals after
the sixth decade in men and two decades later in
women. Although these autopsy data are more than
four decades old, they are still relevant today.
Similarly, depending on the definition, the prevalence
of arterial hypertension reaches the same level in
Western cultures. In early aging studies, because of
these diseases, increases in diastolic blood pressure
and decreases in cardiac output were thought to be
due to age.

Since then, longitudinal studies of highly screened
older individuals show reduced apparent impact of
aging on resting cardiovascular function. The lack of
change at rest in screened older individuals is evi-
dence of the adequacy of the compensatory strategies
used by the old heart and vascular system. However,
using compensatory mechanisms to maintain home-
ostasis leaves older persons more vulnerable to subse-
quent challenges.

In addition to the effects of subclinical disease,
there are protean effects of physical inactivity.
Humans become increasingly sedentary as they age.
For typical age changes, one third is due to age itself,
one third is due to lifestyle choices such as inactivity,
and one third is due to subclinical disease. The relative
magnitudes of the three factors are really uncertain,
but the disease-related third is the best understood and
may be decreasing in magnitude. The others are still
somewhat less clearly defined.
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Aging and Disease-Mediated 
Changes in the Vascular Tree

The large conduit arteries display the ravages of age,
leading to increased stiffness. Elastin becomes frag-
mented in the internal elastic lamina and media of the
aorta, perhaps because of inappropriate activation of
proteolytic enzymes called matrix metalloproteinases.
The media may calcify and collagen molecules
increasingly become crosslinked, thereby stiffening
the matrix. The aortic lumen diameter increases, as
does the vessel length and wall thickness. Because the
aorta is fixed proximally and distally, the increase in
length results in the tortuous ectatic aorta seen
“uncoiling” on chest X-rays of older persons.

Endothelial cells at areas of turbulence have high
cellular turnover and become irregular in size and
shape, suggesting that cellular senescence may be
occurring at those sites. In engineered endothelial
cells with persistently long telomeres, age-associated
abnormalities are reduced.

FFuunnccttiioonnaall  CChhaannggeess  iinn  tthhee  AAggiinngg  AArrtteerriieess

Old aortas relax normally when exposed to direct
nitric oxide (NO) donors, such as nitroprusside, but
are less responsive to agents whose effects are medi-
ated by NO, such as acetylcholine. Aortas from older
animals have high NO synthase activity but produce
less NO. Because NO contributes to resting arterial
tone, old arteries are tonically contracted. Forearm
arterial blood flow increases less in older individuals
in response to acetylcholine than in younger individu-
als, but it is relatively preserved in athletically active
older people. As expected, the response to direct NO
donors is the same for all groups.

The measures of arterial wall stiffness include
pulse wave velocity (PWV, how fast the pressure
pulse is propagated in the arterial wall) and systolic
and pulse blood pressures (BPs). PWV doubles from
20 to 80 years of age, independent of BP. The stiff
artery wall allows pressure waves reflect from the
periphery rapidly so that the aortic valve is still open
when they return, thereby increasing the load on the
heart. For men, systolic BP increases 5 millimeters of

mercury (mm Hg) per decade until 60 years of age,
and then the slope shifts to 10 mm Hg per decade. For
women, systolic BP starts lower but shifts to the high
slope earlier. In contrast, diastolic BP increases a little
and then decreases so that overall it remains unaltered
with age (80 in men, 70 to 80 in women). Older ath-
letes have lower systolic BP and PWV than do seden-
tary old people, but young people are still better than
older athletes. At least one mechanism for arterial
stiffening involves nonenzymatic glucose crosslinks
between collagen molecules. ALT-711 is a crosslink
breaker and transiently decreases vessel stiffness.

AAggiinngg  aanndd  AAtthheerroosscclleerroossiiss

As shown in Table 1, there are significant differ-
ences between the age-related changes and atheroscle-
rosis, but aging increases the risk of atherosclerosis
unequivocally. Smooth muscle cells from old arteries
are less differentiated, more likely to proliferate, and
frequently polyploid (another marker of dedifferentia-
tion). The higher propensity to proliferate increases the
probability of developing atherosclerosis. When older
rabbits are put on atherogenic diets, the resulting
lesions are more severe than those in young rabbits fed
for a similar duration.

The impact of aortic stiffening and its manifesta-
tions, increased systolic BP and widened pulse pres-
sure, are risk factors for stroke, renal failure, and heart
disease, and the rapid propagation of pressure waves
by the stiff aorta may induce cardiac hypertrophy. In
young people, the pressure waves return after the
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Table 1 Age-Related Changes in Larger Arteries
Versus Atherosclerosis 

Atherosclerosis Age-Related Changes

Western man Occur in most species

Heterogeneous Uniform in large arteries

Compromises lumen Lumen enlarges

Inflammation No white cells participate

Cholesterol is cofactor Cholesterol independent 

Related to turbulence Not localized to stress sites 
and shear stresses



aortic valve is closed, and coronary artery perfusion
improves by increasing the pressure in the proximal
aorta during diastole. This is lost when the reflections
are early. Additive forces at reflection sites, such as
above the aortic bifurcation, may traumatize vessel
walls, resulting in abdominal aortic aneurysms.

CChhaannggeess  WWiitthh  AAggiinngg  iinn  CCaarrddiiaacc  AAnnaattoommyy

Only the most modest changes in the right side of
the heart occur with age. In contrast, the left atrium
and ventricle undergo extensive changes that appear
to be adaptive with aging. The left atrial size increases
and the left atrial wall thickens in response to pump-
ing into a stiffer left ventricle (LV). The LV also
hypertrophies with increases in LV wall thickness, LV
mass, and heart weight with age—all considered to be
“normal.” Unfortunately, although normal, changes in
the dynamics of filling still result. LV cavity size may
be reduced modestly at rest, especially when the 
measurements are made in the recumbent position.
Because LV filling occurs at low pressures, differ-
ences in position can make significant differences in
the age-related effects on filling dynamics. Both the
aortic valve and the mitral annulus develop calcific
deposits. The deposits in the mitral annulus may pre-
dispose to problems in cardiac conduction. Aortic
valve calcification is associated with coronary artery
atherosclerosis; however, it is uncertain whether both
just covary with age. The leaflets of both valves
thicken, but this is greatest in the aortic valve.

Cardiomyocyte hypertrophy is part of the response
to increased loading described previously. The heart is
renewing, continually repopulated from stem cell
populations (resident and/or bone marrow derived), so
this may need reinterpretation. The newest cardiomy-
ocytes, those most recently differentiated, are thought
to be the smallest. If aging of the heart continually
calls on the precursor reserves, myocyte hypertrophy
may reflect depletion of the process. The loss of car-
diomyocytes is by both apoptosis and necrosis; the
number of cardiomyocytes may be reduced by 50%
with age in healthy human and animal hearts.

Nowhere is cellular dropout more impressive than
in the sinoatrial (SA) node. The volume of the SA

node decreases with age. The number of pacemaker
cells is reduced (90% gone by 70 years of age), with
replacement by fat. More modest losses occur at the
atrioventricular (AV) node, and minimal changes are
present in the distal conduction system.

At the microscopic level, lipofuscin, a lipid waste
produce, accumulates within the cells. The functional
impact of lipofuscin is unknown. Surrounding the cells
is fibrous tissue in a delicate pattern, not similar to the
dense patches of fibrosis seen after myocardial infarc-
tion. Overall, total collagen doubles in the old rat heart.

An insoluble product of the protein transthyretin
may deposit in the heart, resulting in senile cardiac
amyloid. The deposition can be massive, profoundly
altering cardiac function and leading to heart failure.
A polymorphism in the transthyretin gene is very
common in African Americans, making this cause of
heart failure surprisingly common in Blacks over 80
years of age. On an echocardiogram, it has a charac-
teristic speckled pattern that is more likely to be rec-
ognized if it is suspected. These transthyretin-based
amyloids are essentially unique to the elderly.

CChhaannggeess  iinn  CCaarrddiiaacc  FFuunnccttiioonn  WWiitthh  AAggee

Resting heart rate does not change with adult
aging, but there is a marked decrease in maximum
heart rate in response to exercise or stress. When pro-
pranolol and atropine are given to block both sympa-
thetic and parasympathetic input to the heart, the
intrinsic heart rate decreases 5 or 6 beats per minute
(bpm) each decade. The resting heart rate in an 80-
year-old is roughly equal to the intrinsic heart rate. At
rest in the 80-year-old, parasympathetic tone is mini-
mal, so the effect of atropine is reduced greatly.

Maximum heart rate, reflecting sympathetic and
parasympathetic influences, decreases 10 bpm per
decade. For men, (220 – age) predicts the target max-
imum for exercise testing. Women have a lower peak
heart rate during youth and a more gradual fall in
maximum; thus, a correction factor of 0.85 is used.
Exercise training cannot modify the age-associated
decline in maximum heart rate. Sympathetic stimula-
tion appears to be adequate as serum norepinephrine
and epinephrine are elevated at rest in normal elderly.
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With exertion, the catecholamines increase further
(even higher than those of the young under the same
stress). Clinicians use heart rate to assess severity of
illness and are likely to underestimate the severity in
the elderly if the clinicians do not consider the
decrease in maximum heart rate.

Nearly all healthy older people have atrial prema-
ture beats (APBs) on 24-hour ambulatory monitoring.
The APBs are not associated with increased cardiac
disease risk and are considered to be normal. Isolated
ventricular ectopic beats occur during exercise testing
in more than half of highly screened elders over 
80 years of age.

The age-related decrease in maximum oxygen use
on exercise testing (V02 max) is highly significant.
With age, maximum work and V02 max decrease 
due to a combination of cardiac and muscle changes.
The relationship between cardiac output and V02 max
remains unchanged with age as all activities become a
larger percentage of the V02 max in the old and are
perceived as more difficult to do. Sedentary older
individuals gain greatly from exercise training, which
can extend their lives by up to 30 years. Even in
highly trained individuals, V02 max decreases despite
continued training.

Resting LV ejection fraction (EF), the fraction of
blood ejected from the ventricle with each systole, is
approximately 65% at all ages, but there are smaller
increases in LVEF in response to exercise with age. 
At maximum effort, left ventricle ejection fraction
(LVEF) in the young is 80%, and by 80 years of age it
is only 70%. The absence of age-related change in
resting LVEF is the result of successful adaptations. 
In isolated heart muscle from old rats, patterns of con-
traction and relaxation are changed—slower force
generation and much slower relaxation but no change
in peak force. The inotropic and lusitropic (improving
relaxation) responses to sympathetic drugs decrease
with age.

Aging impairs resting diastolic function in animals
and humans. Left atrial contraction becomes vital to
LV filling. In young people, left atrial systole con-
tributes 15% of LV filling (“topping off the ventri-
cle”). In the elderly, left atrial systole can provide up
to 50% of LV filling. An atrial gallop (S4) is a normal

finding on physical examination in those over 75
years of age, a manifestation of this increased contri-
bution of left atrial systole to ventricular filling. This
also explains, in part, why atrial fibrillation (where a
function atrial contraction is lost) may precipitate
heart failure in the elderly.

LV filling pressures may increase when old people
do a bout of exercise. There is no increase in LV end
diastolic filling pressure in younger people. That is,
older people use Starling’s law to increase cardiac
output with exercise, likely because the other
responses, including the muted increase in heart rate
and the inability to augment cardiac ejection, relax-
ation, and filling, are inadequate. The responsiveness
is also decreased to some cardioactive drugs, includ-
ing atropine and β-adrenergic agonists. These agents
may require higher doses to reach a desired effect in
the elderly.

The actual determinants of the age-related decrease
in V02 max are debated. V02 max depends on cardiac
output, muscle mass, and oxygen extraction. Diastolic
function is a key contributor to determining V02 max
in the elderly. Age, systolic function, peak heart rate,
left ventricular mass, and gender are also important.
In a cross-sectional study, one measure of diastolic
function determined more than 60% of V02 max that
the screened population of men attained. As would be
expected, lifelong athletes have better resting diastolic
function than do their sedentary counterparts.

Cardiac contraction and relaxation are dictated by
calcium fluxes. For contraction, a small amount of
calcium enters the cells via the slow L-type calcium
channels and stimulates the release of ten- to twenty-
fold more calcium from the sarcoplasmic reticulum
(SR), which then allows actin and myosin to interact.
Active relaxation includes the calcium reuptake by the
cardiac SR, extrusion from the cell by the sodium–
calcium (Na–Ca) exchanger, and the sarcolemmal cal-
cium pump. Fully 90% of calcium cycles in and out of
SR in young hearts. Calcium reuptake into the SR is
decreased by 50% in old hearts, and the content of the
key SR pump is decreased in old human hearts as
well. This slows cardiac relaxation and results in
smaller SR stores for release in the next contraction.
Gene therapy, or increasing the content of the SR
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pump, dramatically improves old rat heart function.
The only other intervention available is endurance
exercise training.

Older cardiomyocytes are intrinsically stiffer. This
is due to active stiffness, increased calcium leak from
the SR, and passive stiffness resulting from vis-
coelastic changes within the cell. In addition, collagen
increases outside the cells. Thus, the stiffness of the
old ventricle is increased, and this impairs filling.

The contraction and relaxation of the old LV might
not be uniform. Segments of the old heart start to relax
while others are still contracting. Because LV pressure
must be low before filling can start, this prolonged
contraction shortens the time for filling to occur.
Therefore, all of the determinants of diastolic function
are modified by age.

Each mitochondrion has its own genome with rela-
tively poor ability to correct mutations. A number of
investigators report that mitochondrial DNA deletions
increase with age. The implications of this finding
remain uncertain because each myocyte has roughly
1,000 mitochondria.

CClliinniiccaall  IImmpplliiccaattiioonnss  ooff  
AAggee--RReellaatteedd  CCaarrddiiaacc  CChhaannggeess

Aging decreases one’s ability to tolerate challenges
to homeostasis, especially in the cardiovascular
system. The mortality after myocardial infarction
increases dramatically with age, as does the proba-
bility of developing heart failure. Although aging
increases the risk of atherosclerosis, including coro-
nary atherosclerosis, the pathogenesis of myocardial
infarction and the myocardial infarction itself are not
normal aging. The response to the systemic challenges
produced by the infarction (e.g., low cardiac output,
need for replacement cells, cytokine release) may well
be impaired because of the aging process. Consistent
with this, there is an age-related increase in mortality
after experimental infarction in mice and rats. We sug-
gest that homeostenosis, the depletion of reserves,
may be the cost of invoking compensatory mecha-
nisms just to maintain homeostasis. The increased
reliance on atrial systole is such an example. As noted
previously, atrial systole contributes up to 50% of left

ventricular filling at rest in the elderly, compared with
15% in youth; there is little further reserve to invoke.

B-type natriuretic peptide (BNP) elaboration and
release by the left ventricle also increase with age.
Although clinically an age correction for the upper
limit of normal for serum BNP concentrations, this
may reflect the impaired renal clearance of the peptide
as much as it reflects changes in cardiac function.

Congestive heart failure (CHF) has become
increasingly common, reaching a prevalence of more
than 10% and becoming the most common reason for
hospitalization of the elderly. CHF is frequently pri-
marily diastolic dysfunction because the age-related
diastolic dysfunction is additive to that caused by
hypertension or other disease.

—George E. Taffet

See also Aneurysms; Arrhythmias; Cardiovascular Health
Study; Congestive Heart Failure; Valvular Heart Disease
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CAREGIVING

Caregiving can be defined as providing assistance and
support to family members in need. The type and
amount of assistance and support required fluctuates
throughout the life span. In the context of aging, care-
giving commonly refers to caring for an older adult
with a chronic illness or a functional disability. It is
estimated that between 45 million and 52 million
adults in the United States engage in unpaid family
caregiving for older relatives.

During the past century, medical advances greatly
reduced the incidence of deaths related to acute
causes. As the number of older adults surviving for-
merly fatal conditions (and thereby living with dis-
abilities) increases, so too does the number of family
caregivers. In fact, rather than dying more rapidly
from acute causes, the pathway to the end of life now
more commonly begins with a chronic disease leading
to one or more functional disabilities and eventually to
death. This shift has meant that currently older adults
live longer and with more functional disabilities than
at any time in recorded history. The number of family
caregivers is expected to continue to rise in accor-
dance with this shift.

Most researchers define caregiving as providing
assistance with activities of daily living (ADLs) and
assistance with instrumental activities of daily living
(IADLs). ADLs involve personal care such as getting
in and out of bed or a chair, dressing, toileting,

bathing, and feeding oneself. IADLs are tasks com-
mon in everyday life such as paying bills, grocery
shopping, and preparing meals. The majority of care-
givers assist the care recipient with more than one
activity. Although most caregiving research is based
on function, there is also disease-based research that
focuses on health- and quality of life-related issues
specific to the care recipient’s disease. Regardless of
whether the focus of care is on a functional disability
or a disease state, there appears to be great variability
in the type of assistance provided by caregivers.

Although the caregiving literature has devoted
considerable attention to caregivers for Alzheimer’s
disease patients, older care recipients also commonly
suffer from cancer, diabetes, mental illness, heart dis-
ease, and stroke. Many elders are affected by multiple
ailments simultaneously, serving to complicate care
regimens and magnify the burden on caregivers.

Models of Caregiving Stress

Caregivers are at increased risk for mental and physi-
cal health problems. Conceptually, much of the litera-
ture on family caregiving applies stress and coping
models to identify factors associated with caregivers’
well-being. Most models indicate that individual char-
acteristics (e.g., gender, age, ethnicity, relationship to
the care recipient), stressors (e.g., care recipient fac-
tors, role strain), stress appraisal (e.g., caregiver com-
petence), and resources (e.g., social support, access to
community resources) influence caregivers’ health
outcomes, particularly for dementia-related care.
More recent models highlight the role of culture in
determining caregiver well-being and seek to uncover
caregiver resources and health behaviors that differen-
tiate physical health outcomes. Based on these mod-
els, researchers have conducted studies highlighting a
number of factors associated with health outcomes
among caregivers. Several of these factors are dis-
cussed in this entry.

Care Recipient and Disease/
Disability Factors

Although all types of caregiving are associated with
emotional strain, those individuals caring for dementia
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patients report more difficulties than do caregivers for
physically impaired but cognitively intact individuals.
Caregivers for Alzheimer’s patients consistently
report more symptoms of depression than do care-
givers for cancer and Parkinson’s patients, resulting 
in higher rates of clinical depression in the former
subpopulation.

Not only does the presence of dementia place a
larger burden on the caregiver, but also the severity of
the dementia affects the caregiver. More frequent
behavior disturbances, most common in care recipi-
ents with moderate dementia, are associated with
increased caregiver depression. Disruptive behavior,
particularly violence on the part of care recipients, is
also a predictor of caregiver violence.

Caregiver Demographics

Female spouses, daughters, and daughters-in-law con-
stitute the majority of caregivers, although the num-
bers of male spousal and male adult–child caregivers
continue to rise. Estimates of the overall percentage 
of female caregivers in the United States range from
70% to 80%, and female caregivers consistently report
higher rates of depression than do male caregivers.

Patient–Caregiver Relationship

At least half of all caregivers are spouses. Spouses,
most often wives, commonly report receiving insuffi-
cient support from other family members and con-
sequently provide care with fewer social supports 
than do other family caregivers. Factors shown to
adversely affect the patient–caregiver relationship
include being a spouse as opposed to an adult child
caregiver, spending more than 40 hours per week
caregiving, and role strain due to competing demands.

Caregiving and Culture

Research on caregiving and ethnicity indicates that
there are cross-cultural differences in the nature and
effects of caregiving. Although a number of ethnic dif-
ferences in caregiver health have been reported, the
origins of these differences are unclear because most
research fails to identify specific cultural factors.

In studies examining caregiving among European
Americans, Latinos, Asian Americans, and African
Americans, ethnic minority caregivers are often of
lower socioeconomic status, younger, less likely to be
a spouse, and more likely to receive informal support.
They provide more care and possess stronger filial
obligation beliefs than do European American care-
givers. African American caregivers generally report
lower levels of caregiver burden and depression than
do European American caregivers, whereas Latino
and Asian American caregivers are often more
depressed than their European American caregiver
peers. All ethnic minority caregivers report poorer
physical health than do their European American care-
giver counterparts.

Longitudinal research involving African Americans
suggests that cultural beliefs about caregiving exert a
direct influence on health outcomes. This stands in
contrast to findings for European American caregivers,
in whom higher levels of mastery and identification
with cultural values for care are associated with poorer
health outcomes. African Americans appraise aspects
of caregiving as less stressful than do European
Americans, and the former tend to derive more benefit
and meaning from the experience through a greater
reliance on religious coping mechanisms. Latino care-
givers share similar cross-cultural patterns with respect
to cultural factors, expressing higher religiosity and
stronger views on filial support when compared with
European Americans. There is little published research
about caregiving in the American Indian and Alaska
Native populations. The work that has been done sug-
gests that native caregivers draw on cultural resources
such as beliefs about aging and disease and reliance on
extended families.

Caregiving and Health

Caregiving is emotionally stressful for the vast major-
ity of caregivers. Higher rates of depressive symp-
tomatology have been found consistently among
caregivers. The related concept of burden has also
been used in describing the mental health of care-
givers. Burden encompasses feelings of embarrass-
ment, overload, resentment, and isolation commonly
reported by caregivers.
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Research on physical health shows that caregiving
is associated with low self-rated health and poor
health behaviors. Longitudinal studies indicate that
caregivers also show declining physical health over
time and are at higher risk for mortality compared
with noncaregivers. Caregivers are also more likely to
show poor immune system functioning through stress
hormone dysregulation and insufficient antibody
response than are noncaregivers.

Positive Aspects of Caregiving

The act of caregiving clearly has a negative impact on
health for most people, but many others also report
receiving benefits while engaged in caregiving. In
fact, positive aspects of caregiving, such as compan-
ionship and perceived rewards, may reduce stress 
and improve health outcomes for some caregivers.
Caregivers scoring high on religiosity measures and
those deriving meaning from caregiving show fewer
mental health problems and are more likely to report
interpersonal growth compared with caregivers scor-
ing low on religiosity. Satisfaction with social support
also differentiates those reporting greater benefits.

Caregiving and Social Support

Social support, defined as interpersonal transactions
involving aid, affect, and/or affirmation, has been
examined extensively in the context of caregiving
over the past two decades. It is clear that close
personal relationships have mental health benefits for
everyone, including caregivers. Studies also indicate
that social support has a positive impact on the
immune system and may help caregivers to remain
healthier and live longer. Researchers have examined
numerous aspects of social support and found that
perceived support relates most strongly to lower rates
of health problems associated with caregiving.

Interventions for Caregivers

Programs designed to reduce caregiver burden include
not only support groups but also educational and clin-
ical interventions. Despite examining a broad range of

health outcomes, very few interventions have shown
significant effects. Although the interventions exam-
ined in most studies do not prove to be effective quan-
titatively, a majority of caregivers report interventions
designed to assist them as beneficial and valuable.
Furthermore, there is evidence that interventions can
improve health outcomes by enhancing service use
and also can delay institutionalization.

Conclusion

The number of older adults requiring care is increasing
so rapidly that most Americans will care for an older
adult at some point in their lives. Because it is clear that
caregiving is stressful, researchers have outlined many of
the variables that influence caregiver stress such as care
recipient factors, demographic factors, and patient–-
caregiver relationship issues. The relationship between
cultural context and caregiver mental and physical health
is being explored to a greater extent today, as are the pos-
itive aspects of caregiving. The main goal of this
research is to create a knowledge base from which to
design interventions for decreasing burden and increas-
ing competence to provide the best care for caregivers.

—Todd J. McCallum

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Advocacy Organizations;
Assisted Living; Continuum of Care; Home Care; Social
Networks and Social Support
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CARIBBEAN

See LATIN AMERICA AND THE CARIBBEAN

CATARACTS

Cataracts are the leading cause of reversible visual
loss among adults age 55 years and older. Cataracts
result from the clouding of the natural lens, the part of
the eye responsible for focusing light and producing
clear sharp images. The lens is contained in a sealed
bag or capsule. As old cells die, they become trapped
within the capsule. Over time, the cells accumulate
and cause the lens to cloud, making images look
blurred or fuzzy.

Cataracts can occur in one or both eyes and can be
related to one of the following categories: age related
(> 50% of all American over 65 years of age have
cataracts), congenital, secondary (from steroid use or
health conditions such as diabetes), or traumatic (eye
injuries can lead to cataracts either directly or many
years later).

There are three types of cataracts: nuclear, cortical,
and subcapsular. Nuclear cataracts are located in the
central area of the lens and are usually a result of
advancing age. Cortical cataracts are located in the
periphery of the lens and grow inward; they are asso-
ciated with patients who suffer from diabetes. The
subcapsular type of cataract develops at the back of
the lens and is more common in patients who take
steroids or have diabetes.

A cataract usually develops slowly and causes 
no pain. At first, the cloudiness affects only part of 
the lens and patients may be unaware of symptoms.
Symptoms of advancing cataracts include cloudy 
or foggy vision, blurry vision, and changes in color
vision. There may also be frequent changes in eyeglass/
contact prescription strength. Patients may also notice
halos/glare, poor night vision, double vision, and/or
progressive loss of vision.

Risk factors for cataracts include family history,
ultraviolet exposure, free radicals, medications,

smoking, excessive alcohol use, and medical prob-
lems such as diabetes. Cataracts are diagnosed by a
complete ophthalmological exam, including a visual
acuity test, a slit lamp examination, and a retinal exam.

The only effective cataract treatment involves
surgery to remove the cloudy natural lens and replace
it with a clear artificial lens. There are several varia-
tions in both the removal and replacement portions of
the surgery. Extracapsular surgery removes the lens
of the eye but leaves the capsule intact. Intracapsular
surgery removes the entire lens and capsule. The lens
is replaced with either an intraocular lens implant
(IOL), contact lens, or glasses. The type of procedure
performed is decided by the physician and the patient.

Most cataracts occur with age and cannot be
avoided. For early detection, people older than 60
years of age should get their eyes examined every
other year. Stopping smoking, eating a balanced diet,
and protecting oneself from ultraviolet exposure with
sunglasses may help.

—Deepti Mishra

See also Diabetes; Driving; Eye Diseases; Normal Physical
Aging; Vision and Low Vision
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CELLULITIS

Cellulitis is a form of skin and soft tissue infection that
frequently affects the elderly. These types of infections
have varied presentations and can encompass a variety
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of common and uncommon etiologies. Due to
impaired host defenses and multiple comorbidities,
infections such as cellulites not only are more common
than in the general population but also can confer
increased morbidity and mortality to older adults.

Cellulitis is an acute and spreading infection of the
skin with some extension into the subcutaneous tis-
sues. The most commonly involved locations are the
extremities; however, factors such as decreased skin
turgor and inactivity can predispose the elderly to skin
infections in a variety of other locations such as the
presacral area between the buttocks and the genitalia.
There are several important predisposing factors.
Edema (fluid buildup) can be due to removal of veins
from the leg for use in coronary artery bypass grafts,
mastectomy, venous insufficiency, or heart failure.
Cracks, sores, and other openings in the skin predis-
pose to cellulites. These skin problems can be due to
pressure ulcers, athlete’s foot (tinea pedis), chronic
nail infections (onychomycoses), venous insuffi-
ciency, leg edema, and overweight. In cellulites, the
skin typically is red, hot, swollen, and/or edematous
and is painful to the touch. It is often accompanied by
fever, malaise, and swollen lymph nodes (lym-
phadenitis). Erysipelas is a more superficial form of
cellulitis that is associated with marked swelling of
the skin and inflammation of the cutaneous lymphatic
vessels but does not involve subcutaneous tissues. The
margins of the involved tissues are raised and sharply
demarcated (the “wall” of erysipelas). This is in con-
trast to cellulitis, where the margins may be distinct
with regard to erythema (redness) but there is no pal-
pable sharp demarcation of swelling or induration
(firmness).

Older adults are susceptible to infections by a vari-
ety of unusual organisms. In general, streptococci and
staphylococci are the most common causative agents
of cellulitis in the elderly. With a relatively immuno-
suppressed state and a less than optimal protective
epidermal (skin) barrier, the elderly are also suscepti-
ble to less commonly isolated or opportunistic
pathogens. Potential portals of entry of infection in
elderly patients may include body areas susceptible to
chronic moisture, including the intertriginous areas
(skin folds), gastrostomy tube sites, surgical sites,

fissured toe webs, gluteal folds, perineum, and 
scrotum.

A recent development is the emergence of commu-
nity-acquired methicillin-resistant Staphylococcus
aureus (CA-MRSA). This organism has a predilection
for skin and soft tissue infections, including recurrent
furunculosis (boils) and soft tissue abscesses. In seri-
ous cases, this organism can spread to other organ sys-
tems, including the lung. A highly destructive form of
pneumonia can result. Outbreaks within institutional-
ized settings and persons with close contact are often
reported.

Treatment of cellulitis is centered on predicting the
most likely causative organism and then using directed
antibiotic therapy, either intravenously or orally, based
on the severity of illness and the antibiotic chosen.
Needle aspiration for microbiological culture is not
indicated in routine care. When fever or other signs of
systemic inflammatory response syndrome (SIRS) are
present, a blood culture should be obtained, and par-
enteral (nonoral [either intravenous or intramuscular]
injection) antibiotics are recommended. In the elderly,
signs of SIRS such as fever might not be present, and
one should pay careful attention to subtle signs of
more severe infection. In the case of infected ulcers,
soft tissue abscess, furunculosis, and (often) hidradeni-
tis suppurativa (draining infected sweat glands), ade-
quate removal of infected tissue and restoration of
adequate blood supply are of paramount importance
and often are more effective than systemic antibiotics.
As an adjunct to treatment of extremity cellulitis, one
must include local toenail and fingernail care, treat-
ment of onychomycosis, prevention of pressure ulcers,
treatment of tinea pedis, improvement in venous return
to decrease lymphedema, and prevention of fissures
and cracking. In rare instances, long-term suppressive
antibiotic therapy can be used to prevent recurrences of
cellulitis, such as in elderly patients with predisposing
conditions (e.g., severe lymphedema, chronic fissures),
but concern for resistance warrants careful patient
selection.

—Robin Trotman and Kevin P. High

See also Biological Theories of Aging; Infectious Diseases;
Normal Physical Aging; Pressure Ulcers; Skin Changes
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CENTENARIANS

One of the most fascinating phenomena of population
aging is the exponential growth in the number of cen-
tenarians. As of 2000, the count of remarkable individ-
uals who have lived to be 100 years of age and older
tallied more than 50,000 in the United States, a num-
ber projected to reach 214,000 in 2020 and 834,000 in
2050. Even though demographic statistics on centenar-
ians are often challenged by the inaccuracy of the data,
the growth of centenarians is evident in all industrial-
ized countries. Owing to the dramatic increase in the
number of persons over 100 years of age, studies are
focusing on the longevity characteristics of super-
centenarians (those who are over 110 years of age) and
semi-super-centenarians (those who are over 105 years
of age). The increase of centenarians has important
social and economic implications for our society,
including reconceptualization of age and aging and
modification of social policies and services. Also,
centenarians—the survivors of the human species—
provide a unique opportunity to explore human aging
and longevity from the perspective of the relative
contributions of nature (genetics) and nurture (envi-
ronment, nutrition, activities, psychosocial, and behav-
ioral aspects) as well as their interactions. From this
perspective, cross-cultural comparisons of factors con-
tributing to longevity are especially important.

Centenarians today were born at the turn of the 
20th century, experienced numerous historical events 

(e.g., World Wars I and II, the Great Depression,
President John F. Kennedy’s assassination, the first
moon landing) in their younger years, and celebrated
their 10th decade of life at the new millennium. Given
that the life expectancy at birth in 1900 was 48 years,
today’s surviving centenarians are extraordinary indi-
viduals who have lived twice their expected time.
Globally, the official human longevity record is held
by the French woman Jeanne Calment, who died in
1997 at 122 years of age. With increased average life
expectancy and medical advancement, survival curves
of populations have become rectangularized and 
more individuals are approaching the potential human
life span.

Most studies of centenarians can be characterized
as descriptive prior to the 1980s. Systematic studies of
genetic, biological, and behavioral influences have
increased exponentially during the past two decades.
Recent studies have reported on centenarians in the
United States (Georgia and New England), Sweden,
Denmark, France, Germany, Italy, Sardinia, Japan
(Tokyo and Okinawa), Korea, and other countries.

One of the most striking characteristics of cente-
narians is the disproportionate gender ratio. The gen-
eral tendency of female longevity becomes more
pronounced during extreme old age. This ratio varies
from four to six females to one male. A majority of
centenarians (> 80%) are also non-Hispanic Whites.
During the next few decades, however, the racial/
ethnic composition of centenarian populations will
change profoundly. J. C. Day’s study of U.S. popula-
tion projections in 1996 indicated that the number of
centenarians of color will grow faster than that of 
non-Hispanic Whites. This projection suggests the
importance of understanding cultural and ethnic char-
acteristics of older minorities to properly respond to
their needs. Centenarians are more likely to have
lower educational attainment and unmarried status
and are more likely to live alone compared with other
cohorts of older populations. Approximately half of
centenarians are reported to live in nursing homes.

Leonard W. Poon and colleagues showed with their
2000 study that the survival patterns of four groups of
centenarians by gender (male or female) and race
(African American or non-Hispanic White American).
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They charted the number of days of survival after
reaching 100 years of age among 137 centenarians
who were part of the Georgia Centenarian Study. The
champion survivors were the African American
females, followed by non-Hispanic White American
females and African American males. The gender dif-
ference in survival during the first 2 years was not
significantly different; however, the difference was
significantly pronounced after 3 years in favor of
females. Both gender and race were associated with
survivorship, with African Americans showing longer
survival times than White Americans. Racial mortality
crossover effects were shown to be clear at the extreme
old age. This crossover effect is an important and
worthwhile research question for future explorations.

A wide range of individual difference in physical
function and disease profile is apparent in centenari-
ans. Some centenarians are extremely mobile and
functionally independent, whereas others suffer
comorbidity resulting in frailty and dependency. In the
New England Centenarian Study, approximately 35%
of the sample of centenarians were free from func-
tional disability and a majority (close to 90%) had
been functionally independent up to 90 years of age.
The prevalence of age-related diseases, such as cancer,
heart disease, and diabetes, was significantly lower
among centenarians than among younger older adults.
In the centenarian data from Japan, Sweden, and the
United States, the prevalence rates of dementia range
from 40% to 63%. Findings from various studies
clearly indicate that decline in physical and cognitive
function is not inevitable with aging.

The Georgia Centenarian Study showed age differ-
ences in intelligence among nondemented adults in
their 60s, 80s, and 100s. Centenarians performed sig-
nificantly worse on average than did octogenarians
and sexagenarians in learning new information and
retrieving familiar information as well as on tests of
intelligence such as vocabulary, block design, arith-
metic, and picture arrangement. The exception was in
everyday problem solving, where cognitively intact
and community-dwelling centenarians performed as
well as the younger groups. In general, the magni-
tudes of age differences were smaller in crystallized
intelligence (e.g., information contained in the lexicon

such as vocabulary) than in fluid intelligence (e.g.,
learning new information such as paired associate
learning). Education was found to have a profound
positive effect in mitigating the level of performance
differences between individuals, especially among
centenarians.

Research on personality characteristics of older
populations shows that centenarians are less likely to
be energetic and open but are more likely to be intro-
verted, easygoing, and relaxed. When dealing with
stressful life situations, centenarians are known to use
cognitive coping strategies rather than active behav-
ioral coping. A study using the Georgia Centenarian
data showed an interesting age variation in mental
health consequences of physical health problems.
Although centenarians had greater levels of disability
and disease, their subjective perception of health and
mental health status were less likely undermined by
their health problems when compared with the
younger old in their 60s and 80s. Given that individu-
als evaluate self and situations through social compar-
isons, the adverse effects of health problems may be
lessened for centenarians, whose age peers have a
higher prevalence of health problems and mortality
rates. It is also suggested that centenarians have dif-
ferential expectations and perspectives of life as well
as lowered reference points based on realities of
advanced old age. Centenarians are more likely to
consider disability and disease as changes that occur
with aging rather than as health problems; thus, these
conditions are more acceptable to them. Also, due to
their lifetime experiences, centenarians may have
advantages in dealing with life stresses. They may
have developed efficient personal coping strategies
and so may be more adapted to their adverse health
conditions than are their younger counterparts.
Finally, centenarians may be benefiting from selective
survivorships. Their special status as survivors beyond
the expected life span may bolster the psychological
state of centenarians and help them to make positive
evaluations of themselves. These psychological assets
and coping strategies may be sources of emotional
strength and resilience for centenarians.

Increasing research on centenarians is promising
because the traditional categorization of older adults
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(integrating those age 60 or 65 years and older into
a single group) has concealed the diversity within
older populations that span more than 40 years of
life. As the literature indicates, individual variation
or diversity is the key characteristic of centenarians,
and this feature will become more pronounced in
the future. Diversities indicate that people with var-
ious backgrounds become centenarians and that
there are multiple paths to living beyond the average
life span. With their growth in numbers and diver-
sified characteristics, centenarians have yet to be
explored. From this perspective, studies of similari-
ties and differences in longevity predictors from dif-
ferent cultures, as well as contributors to genetic
and environment interactions for longevity, will be
important next generations of centenarian research.
The search for answers to human longevity and
survival will continue.

—Leonard W. Poon and Yuri Jang

See also Demography of Aging; Longevity; Oldest Old; 
Twin Studies
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CEREBROVASCULAR DISEASE

See STROKE

CLINICAL TRIALS

Clinical trials and health research represent important
scientific endeavors designed to provide bases for
understanding human biology and health, for prevent-
ing disease, for testing new medical technologies and
treatments, and for enhancing quality of life. Despite
the potential benefits of clinical trials and health-
related research, rates of participation are generally
low, hovering around 3%. Participation is especially
low among racial/ethnic minorities, medically under-
served populations, and older persons. Increasing 
the participation of racial/ethnic minorities in health
research has emerged as a major issue for scientists
over the past two decades given the National Institutes
of Health (NIH) Revitalization Act of 1993.
Accordingly, it is the policy of the NIH that women
and members of minority groups and their subpopula-
tions must be included in all NIH-supported biomed-
ical and behavioral research projects involving human
participants unless a clear and compelling rationale is
presented. Additional impetus is given to the need to
have minorities participate in health research because
of their higher morbidity and mortality across many
diseases and conditions. For example, the health
disparities between African Americans and Whites 
are well documented with regard to higher rates of
diabetes, hypertension, cardiovascular disease, stroke,
and other conditions for African Americans. Similarly,
health disparities are documented for Hispanic sub-
populations and some Asian groups. To eliminate these
disparities and to develop appropriate interventions
and treatments that will work best for minorities, it is
essential that they be participants in clinical trials and
health-related research. Moreover, they need to partic-
ipate in sufficient numbers for meaningful analyses.

In addressing the need to understand how to
increase the participation of minorities, a growing
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body of literature has examined recruitment barriers
and strategies and also has refined concepts and
approaches to the issue. For example, it is important
to consider how the different types of studies, from
behavioral to clinical, affect the willingness of minori-
ties to participate in health-related studies. Research
on recruitment has distinguished between clinical
treatment trials that are offered to individuals with
illness symptomatology as opposed to prevention,
behavioral and nontherapeutic kinds of studies often
conducted on healthy populations. Clearly, willing-
ness to participate in health-related research such as
clinical treatment trials may be motivated by the pres-
ence or absence of illness or disease. In addition, par-
ticipation may be affected by the degree of participant
burden as well as by the incentives that are offered.

Among the barriers to minority participation in
health research are experiences of past discrimination
that are associated with lower levels of trust in the
health care system and scientific research. Prior studies
indicate that African Americans are more likely than
Whites to be concerned about being exploited, being
treated as a “guinea pig,” and being treated dishonestly
regarding the risks of research participation. Studies
also show that minorities are less likely to be aware of
clinical trials and may also be less likely to be offered
clinical trials by their physicians. In addition, socioe-
conomic factors may impede participation in health
research because significant numbers of minorities
have low incomes and lack access to consistent pri-
mary care and, accordingly, to clinical trials. Other
barriers include cultural factors related to language and
health beliefs as well as low literacy that can impede
communication between research staff and prospective
participants. Additional barriers stem from medical
ineligibility to participate and instrumental concerns
such as lack of child care, lack of access to transporta-
tion, lack of release time from work, and lack of geo-
graphic proximity to research sites.

Several studies have attempted to understand rates
of research participation by race and age. With regard
to older persons, previous research indicates that their
enrollment in health research tends to be less than that
of younger persons across all racial/ethnic minority
groups, with older minorities participating at a lower

rate than older Caucasians. One study of participation
by age and race found that persons age 65 years and
older were significantly underrepresented in cancer
clinical trials, with persons 65 to 74 years of age par-
ticipating at 1.3% compared with 3.0% for persons 30
to 64 years of age. This finding was consistent across
African American and Hispanic subgroups. Although
the elderly accounted for two thirds of persons with
breast, lung, colorectal, or prostate cancer, they repre-
sented only one third of participants in clinical trials
from 1992 to 2000.

Overall, numerous studies tend to indicate that
minority individuals are less willing to participate in
clinical trials and health research, as evidenced by 
the documented lower rates of minority participation.
However, some researchers have produced contradic-
tory findings suggesting that minorities are not less will-
ing than Whites to participate in health research. These
findings indicate that there are few differences between
Whites and minorities in their willingness to participate
in clinical studies when minorities are made aware of
the studies and meet the medical requirements. The dif-
ferences appear to occur with regard to access, with
fewer minorities than Whites being asked to participate.

In addition to the literature on factors influencing
minority participation in health research, a number of
studies have examined strategies for recruitment. The
necessity of building trusting relationships in minority
communities is a major theme. In emphasizing the
importance of developing relationships with trusted
members of the community, some studies suggest
incorporating a community participatory approach to
research, using appropriate language, and addressing
prevailing beliefs that discourage community mem-
bers from participation. It is also suggested that these
strategies are needed prior to the recruitment of
minority elders into health-related research. Findings
from other studies contend that it is essential to under-
stand the culture of each ethnic minority group as 
well as to understand their attitudes and experiences
toward health research. Garnering the participation
and support of minority elders may also necessitate a
process of negotiating through the different layers of
trust and approval that require research staff to devote
significant amounts of time and resources. However, it
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is suggested that these steps are essential to successful
recruitment and retention of elderly minority individ-
uals in health-related research.

Other studies have examined the effectiveness of
recruitment techniques with minority populations. In
one study, researchers conducted a randomized trial to
test the effectiveness of mailing an advanced notifica-
tion letter as a recruitment technique for encouraging
the participation of older African Americans and
Whites in a mailed survey. Based on their findings, the
researchers concluded that although Whites would
respond to a recruitment letter, additional strategic
efforts were needed to recruit African Americans. For
working with rural older African Americans and their
female caregivers, another study indicates that face-
to-face in-person strategies are most effective for
these target populations. The literature also indicates
that having a doctor’s recommendation can be a major
motivating factor for recruitment of minorities into
clinical studies, although using the media proved 
to be more effective than using a clinic registry to
recruit Latina women into a cancer-prevention trial.
Similarly, other researchers have used social market-
ing principles for working with community partners
and organizing recruitment activities.

The issue of retention of minorities is addressed
much less in the literature. From among the few studies
on this issue, research indicates that factors promoting
retention are mutual support, the opportunity to engage
in meaningful social activity, feeling cared for, and cul-
tural sensitivity. It is less clear how factors such as
remuneration, ethnicity of the group leader, and reli-
gious factors influence retention in health-related
studies. In another retention focus study, researchers
examined the efficacy of employing a case manage-
ment strategy to keep older African American men in a
cancer screening intervention. These findings indicated
that case managers appear to be particularly useful in
enhancing retention in research because they not only
connect persons with services they might need, such as
transportation and health care, but also serve as an addi-
tional resource and source of social support.

In summary, involving minorities as participants in
health research remains an important goal for bio-
medical and behavioral researchers if gains are to be

made in reducing the disparities in morbidity and
mortality that exist in minority populations. In partic-
ular, minority elders are needed as research partici-
pants given their higher prevalence of illness and
medical conditions in comparison with younger age
groups. Although knowledge and expertise around
strategies for recruitment and retention of minorities
in health research have increased and been docu-
mented in the literature, it appears that strategies vary
by research issues, minority populations, geography,
type of research, and other factors. Much still remains
to be understood and tested in advancing a science of
minority recruitment and retention.

—Diane R. Brown

See also Health Promotion and Disease Prevention
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COMORBIDITY

See MULTIPLE MORBIDITY AND COMORBIDITY

COMPLEMENTARY AND

ALTERNATIVE MEDICINE

Complementary and alternative medicine, commonly
referred to as CAM, is a group of unconventional
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medical systems, practices, and products not currently
considered to be part of the conventional biomedical
care provided by medical doctors and other conven-
tional health professionals. A nationwide government
health survey released in May 2004 indicated that
36% of U.S. adults used some form of CAM, as noted
by Patricia M. Barnes and colleagues in 2004. When
prayer for health reasons specifically was included,
the number of U.S. adults using CAM in the past year
rose to 62%. Back pain topped the list of conditions
for which CAM was used, confirming prior studies
finding musculoskeletal pain linked to CAM use.

The survey found that if the use of prayer for health
reasons is included, CAM use is more likely among
older adults than among younger adults. In contrast,
excluding prayer for health reasons yields a U-shaped
relationship between CAM use and age, with the
youngest and oldest groups of adults reporting the
least use of CAM. Other predictors of CAM use
include female gender, education, hospitalization dur-
ing the past year, and having been a smoker in the past
but not currently. Earlier surveys, including one by
David M. Eisenberg and colleagues in 1998, found
that most CAM users also see medical doctors for
conventional medical care but usually do not disclose
CAM use to their medical doctors. The same study
found that consumers spent an estimated $27 billion
out of pocket on CAM in 1997.

Despite their popularity, for most CAM therapies
there are unanswered key questions regarding 
safety, cost-effectiveness, efficacy, and mechanisms.
Facilitating the scientific evaluation of CAM is a key
objective of the National Center for Complementary
and Alternative Medicine (NCCAM) at the National
Institutes of Health (NIH). NCCAM’s predecessor,
the Office of Alternative Medicine (OAM), opened at
the NIH in 1992 in the Office of the Director with the
mission of providing the American public with reli-
able information about the safety and effectiveness 
of CAM practices. A 1998 congressional mandate
expanded the OAM into NCCAM. The OAM’s 1993
budget of $2 million grew to NCCAM’s 2005 budget
of more than $123 million. NCCAM’s programs
include funding research, developing scientific data-
bases, providing a public information clearinghouse,

and facilitating national and international cooperative
efforts in CAM research and education. (Additional
information may be found at http://nccam.nih.gov.)

The National Cancer Institute (NCI) established
the Office of Cancer Complementary and Alternative
Medicine (OCCAM) in 1998 to coordinate and
enhance the activities of the NCI in the CAM arena.
Several surveys have indicated that many, if not most,
cancer patients use complementary therapies during
or after treatment for cancer. Patients’ motivations for
using CAM include improving quality of life, boost-
ing immunity, prolonging life, and curing disease.
Few patients reject conventional treatment entirely
and use only alternative therapies. (Additional infor-
mation may be found at www3.cancer.gov/occam.)

At the request of the NIH and the Agency for
Healthcare Research and Quality, the Institute of
Medicine (IOM) produced a comprehensive report 
on CAM in 2005 to discuss what is known about
Americans’ reliance on CAM and to help set guide-
lines for research. The IOM concluded that CAM is
being integrated into medical practice in hospitals and
physicians’ offices, some health maintenance organi-
zations (HMOs) are covering selected CAM therapies,
and insurance coverage for CAM is increasing, and it
suggested that health care should strive to be compre-
hensive and evidence based, with conventional med-
ical treatments and CAM held to the same standards
for demonstrating clinical effectiveness. (The full
report is available at www.iom.edu.)

NCCAM groups CAM into five domains.
Examples of published and ongoing research in each
domain are presented next. Additional information 
on NIH-funded studies is located in the Computer
Retrieval of Information on Scientific Projects
(CRISP) database (http://crisp.cit.nih.gov).

Alternative medical systems are built on complete
systems of theory and practice, often predating mod-
ern Western biomedicine. Homeopathy and naturo-
pathy are examples of alternative medical systems
arising in Western culture. Homeopaths intend to
stimulate the body’s healing through providing minute
doses of natural products. Naturopaths work to pre-
vent illness or restore health using nutritional modifi-
cations, dietary supplements, herbals, homeopathic
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remedies, hydrotherapy, massage, and counseling.
Traditional Chinese medicine exemplifies an alterna-
tive medical system from Eastern culture, employing
mind–body therapies, natural products, massage,
acupuncture, and the concept of energy flow as central
to healing. Acupuncture has been the subject of sev-
eral studies for osteoarthritis of the knee, for which it
is currently being studied in a clinical trial supported
by NCCAM.

Mind–body interventions (e.g., meditation, prayer,
Tai Chi, yoga) aim to increase the mind’s capacity to
enhance bodily function and reduce symptoms.
Recognizing the importance of prayer to older adults,
the National Institute on Aging (NIA) at the NIH is
funding secondary analyses of large existing data sets
on health and behavior to answer questions about the
correlates of religiosity and spirituality to health in
elderly African Americans and other racial/ethnic
groups of elderly Americans. The NIH has supported
research on yoga for hyperkyphosis of the spine and
has supported Tai Chi, a meditative movement therapy,
for promotion of psychosocial and physical benefits.

Biologically based therapies include foods, vita-
mins, and other dietary supplements. Products made
from botanicals that are used to maintain or improve
health have been called herbal supplements, botani-
cals, or phytomedicines. Elderly adults are at parti-
cular risk for marginal to significant deficiency of
vitamins and trace minerals, and their diets may
require supplementation. In addition to using multivi-
tamin and mineral supplementation, it is estimated
that as many as 65% to 88% of elderly adults are using
dietary supplements that are nonmineral natural prod-
ucts, primarily botanical supplements. Despite a lack
of evidence on safety or efficacy, several studies have
reported that many elderly adults use supplements for
disease prevention, treatment or symptom manage-
ment for conditions such as cancer (saw palmetto);
osteoarthritis, rheumatoid arthritis, and fibromyalgia
(mainly glucosamine and chondroitin); depression;
and dementia. Many of these supplements are used
concurrently with multiple prescription medications.

Increased understanding of the composition and
function of herbal supplements raises serious concerns
about their widespread use by elderly individuals due

to adverse effects and drug–supplement interactions.
Herbal and nutritional supplements have been demon-
strated to possess steroid hormone modulatory effects
(isoflavones), antiplatelet activity (garlic, ginger,
ginko, and ginseng), gastrointestinal manifestations
(essiac), hepatotoxicity (kava), and nephrotoxicity;
adverse interactions with corticosteroids (echinacea
and ephedra) and central nervous system depressant
drugs; and additive effects when used with opioid anal-
gesics (St. John’s wort).

Adulteration and product quality issues are of par-
ticular concern. As a result of current standards for
packaging and processing, the contents of supple-
ments vary significantly from batch to batch as well as
from the claims on the labels. Products have been
found to have less than half the potency listed on the
labels, to contain unsafe levels of toxic metals, and to
include prescription drug compounds. Dietary supple-
ments result in increased health-related out-of-pocket
expense, which is of importance to adults living on
fixed incomes. Several NIH-funded studies on biolog-
ical therapies in older adults are under way.

Manipulative and body-based methods are physi-
cal modalities such as massage, chiropractic adjust-
ments, and osteopathic manipulations. Results of a
study on persistent low back pain indicated that mas-
sage was superior to self-care on symptoms and was
superior to self-care and acupuncture on disability.
The massage group used the least medications and
had the lowest costs of subsequent care, suggesting
that massage might be an effective alternative to con-
ventional medical care for persistent back pain, as
noted by Daniel C. Cherkin and colleagues in 2001.

Energy therapies are of two types. The first is
exemplified by therapeutic touch, Reiki, and other
therapies intending to manipulate biofields claimed to
be within and around the body. NCCAM is funding
research on the effects of Reiki on anxiety and cancer
activity in patients with newly diagnosed prostate
cancer. The second type is bioelectromagnetic-based
therapies involving the unconventional use of electro-
magnetic fields for therapeutic purposes. A survey of
patients who had rheumatoid arthritis, osteoarthritis,
or fibromyalgia found that 18% reported using mag-
nets or copper bracelets, as noted by Jaya K. Rao and
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colleagues in 1999. NCCAM has funded studies on
the effects of magnets for fibromyalgia pain and qual-
ity of life, migraine headache pain, and osteoarthritis
of the knee. Results have been conflicting.

Rigorous research is needed to further evaluate
CAM therapies and their integration into conventional
medical care.

—Cynthia D. Myers, Nagi B. Kumar,
David S. Craig, and Anne Strozier

See also Anti-Aging Interventions; Dietary Variety; Health
Promotion and Disease Prevention; Vitamins, Minerals,
and Dietary Supplements
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COMPRESSION OF MORBIDITY

The term compression of morbidity was introduced as
a hypothesis by James F. Fries in 1980. He hypothe-
sized that, with improved lifestyles and health care, the
age of onset of morbidity could be put off longer than
the age at death, resulting in a decrease in the length of
time spent with morbidity. Proponents of this idea

concluded that disability in the older population and
health care costs would be reduced in future years.
When introduced, the hypothesis countered a generally
pessimistic outlook that increasing life expectancy
among those with incurable chronic conditions was
leading to increased morbidity and what Ernest
Gruenberg termed a “failure of success.” Kenneth
Manton responded to Fries’s suggestion with his the-
ory of dynamic equilibrium, which posits that mortal-
ity and morbidity change would occur in equilibrium;
that is, morbidity would not compress or expand.

The compression of morbidity concept has encour-
aged a steady stream of research over the past 25 years
and has been important in changing health policy aims
in many countries and international agencies. However,
there is no empirical evidence that a compression of
morbidity has occurred generally or is likely to be a
regular pattern of health change in the foreseeable
future. Whether individual empirical investigations
have found morbidity to be compressing, expanding, or
in equilibrium depends on the definition of morbidity
used and the time period under study.

Part of the reason why the compression of morbidity
has not occurred is that Fries based his theory on faulty
assumptions about what was likely to happen to mortal-
ity and morbidity. He posited that there was an average
age beyond which life expectancy would not increase
and that increases in life expectancy would cease at
the oldest ages. This was assumed to be 85 years, an age
now exceeded by regional subpopulations in Japan.
Examination of mortality change at the oldest ages over
the past two decades has demonstrated that mortality
decline is occurring at very old ages and that, although
there may be a limit to human life expectancy, it is over
85 years and decades longer than the life expectancy
now observed in even long-lived populations.

Fries also assumed that changes in lifestyle would
be important in delaying the onset of chronic condi-
tions, but research has shown that any delays in onset
age have been smaller than the extension of life that
has occurred among those who have chronic condi-
tions, resulting in age-specific increases in the pro-
portions of the population with chronic conditions.
Thus, the presence of chronic conditions is expanding. 
On the other hand, many countries have seen recent
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decreases in age-specific disability and improvements
in functioning, resulting in some observations of a
longer life without disability and increases in nondis-
abled life that exceed the increases in disabled life.
This provides evidence of some compression of
disability. Models of healthy life expectancy have
demonstrated the complex links between changes in
mortality and morbidity; only under a limited set of
circumstances will a compression of morbidity occur.
Empirically, we should expect to observe periods of
compression, expansion, and equilibrium.

—Eileen M. Crimmins

See also Active Life Expectancy; Health and Public Policy;
Instruments; Longevity; Multiple Morbidity and
Comorbidity
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CONFUSIONAL STATE

See DELIRIUM AND CONFUSIONAL STATES

CONGESTIVE HEART FAILURE

Congestive heart failure (CHF) is a clinical syndrome
characterized by an inability of the heart to pump
enough blood and oxygen to meet the energy needs of
the body. Heart failure is a common and costly disease
that has a great impact on quality of life, mortality, and
functional status. Approximately 5 million people in the
United States have CHF, which affects mainly older
adults (6% to 10% of those age 65 years and older).
Approximately 5% of all medical admissions to the hos-
pital are attributable to CHF, and it is the most common
reason for admission for older adults. Fully 30% to 40%

die within the first year after diagnosis, and 60% to 70%
die within 5 years. CHF accounts for approximately 2%
of all U.S. health care expenditures—$28 billion in
direct and indirect health care costs.

Etiology

Risk factors for developing CHF in the United States
include coronary artery disease, high blood pressure
(hypertension), defective heart valves, diabetes
mellitus, cardiac dysrhythmias, and cardiomyopathy.
Cardiomyopathy can be idiopathic or caused by
drugs, infection, thyroid disease, or alcohol.

The most common cause of CHF is left ventricular
(LV) systolic dysfunction, resulting from damage to
the heart muscle primarily from coronary artery dis-
ease. Damage to the LV decreases its strength, mea-
sured as the ejection fraction (EF) or proportion of
blood that is pumped through the heart with each con-
traction (systole). A reduced ejection fraction results
in decreased forward blood flow with each systole
and, therefore, diminished perfusion of other organs.
Remodeling of the undamaged heart muscle also
occurs, leading to changes in the size and function of
the left ventricle that can further decrease LV systolic
function. Remodeling of the heart and organ hypoper-
fusion lead to activation of systemic neurohumoral
pathways, such as the plasma rennin–angiotensin–
aldosterone system, which can cause further decom-
pensation of cardiac function, creating a vicious cycle
of multisystem failure.

As LV systolic function (and therefore EF)
declines, an increase in heart rate typically occurs to
increase cardiac output. However, the increased rate
strains an already weakened heart by increasing
myocardial oxygen demand, resulting in further
decompensation of function. The rapid heart rate also
decreases LV filling time and can, paradoxically,
decrease cardiac output.

However, not all heart failure results from LV systolic
dysfunction. In community studies, approximately half
of patients with symptomatic heart failure had preserved
systolic function of the left ventricle. In the Cardio-
vascular Health Study, heart failure with preserved LV
systolic function was common (55%), especially in
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women and older adults. Although the pathophysiology
is not well understood, poor compliance is a likely mech-
anism. Compliance is the ability of the heart muscle to
relax between contractions (diastole). Poor compliance
reduces the size of the LV that can be filled with blood
prior to the next contraction. Impaired diastolic filling
results in decreased forward blood flow (although the EF
remains normal) and decreased perfusion of organs sim-
ilar to LV systolic dysfunction.

Symptoms

The cardinal symptoms of CHF include shortness of
breath (dyspnea), cough, swelling of the feet and ankles
(peripheral edema), and chronic fatigue. The impaired
ability of the heart to pump blood results in blood
“backing up” into the pulmonary veins, with leaking of
fluid into the lung tissue (pulmonary edema).
Pulmonary edema contributes to dyspnea and cough.
Fluid leaks out from other veins, causing peripheral
edema. Reduced perfusion of muscles, as the body
attempts to direct impaired blood flow to more vital
organs such as the brain and kidneys, contributes to
fatigue. Other symptoms include nighttime urination
(nocturia) and disordered breathing during sleep.

Multiple studies have also shown that CHF is a risk
factor for disability, mortality, and decreased quality
of life. A growing body of literature also suggests 
that changes in cognitive function may be associated
with CHF.

Severity of clinical symptoms in CHF is rated
according to the New York Heart Association classifi-
cation system:

• Class I (mild): no symptoms
• Class II (mild): mild symptoms with activity but no

symptoms at rest
• Class III (moderate): noticeable limitation in ability

to exercise due to symptoms; comfortable only at rest
• Class IV (severe): unable to do any activity without

decompensation; symptoms at rest

Diagnosis

The diagnosis of CHF is based on clinical symptoms.
However, making the diagnosis can be challenging,

especially in older adults. Many of the cardinal symp-
toms can occur in other conditions such as anemia,
chronic lung disease, pneumonia, renal disease, and
venous insufficiency. The presentation can be sudden,
especially if related to myocardial ischemia, or can
develop slowly over time. Frequently, CHF is
characterized by chronic symptoms with intermittent
exacerbations.

Examination of a patient with CHF may reveal
labored respirations, hypoxia, distended neck veins
due to increased jugular venous pressure, a rapid heart
rate, and leg swelling. A chest X-ray is commonly
used to identify an enlarged heart and pulmonary
edema as well as to exclude other pulmonary disease.
Echocardiography can be used to evaluate LV func-
tion and valve disease. An electrocardiogram (ECG)
can identify cardiac ischemia, abnormal cardiac
rhythms, or abnormal conduction that can contribute
to CHF. Measurement of blood B-type natriuretic pep-
tide, secreted by myocytes in response to excessive
stretching, is elevated in decompensated heart failure
and can aid in the diagnosis.

Treatment

Although there is no cure for CHF, several treatment
modalities are available to improve symptoms, delay
progression, and decrease hospital admissions.

Drugs are the primary treatment for CHF and
include diuretics, angiotensin-converting enzyme
inhibitors (ACE-I), angiotensin II receptor blockers
(ARBs), β-blockers, digoxin, and blood thinners.
Diuretics, or water pills, promote salt wasting and
water loss. A decrease in total body fluid results in
decreased ventricular filling pressures and, therefore,
decreased work of the heart. Diuretics also help rid
the lungs of fluid, thereby relieving dyspnea. ACE-I
and ARBs cause dilatation of the venous system,
thereby decreasing blood pressure. With a lower
blood pressure, the heart needs to work less hard 
to maintain forward blood flow and perfusion.
Treatment with ACE-I and ARBs has been shown to
not only decrease symptoms but also slow progres-
sion of heart failure through cardiac remodeling. 
β-Blockers decrease the heart rate, allowing longer
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filling time during diastole. This greater filling of the
ventricles increases cardiac output and, therefore,
perfusion of the body. Digoxin is an inotrope that can
increase the force of contractions of the heart and,
therefore, increase the ejection fraction. Digoxin can
also be used to control the heart rate in atrial fibrilla-
tion; that is, an irregular heart rhythm that impairs
ventricular filling. Reduced EF results in stasis of
blood within the heart cavities. Stasis can increase
stroke risk through formation of blood clots. Blood
thinners, such as warfarin, are commonly used in
more severe stages of heart failure where the risk of
stasis and clots is higher.

Treatment of the underlying causes of CHF is also
essential. This includes management of hypertension
and coronary artery disease to decrease the risk of
ischemia and strain on the heart. Replacement of the
poorly functioning heart valves may be indicated. In
severe heart failure, an evaluation for cardiac trans-
plant may be appropriate. However, transplantation is
limited by the number of available organs.

Lifestyle changes may also contribute to a
decreased risk of developing CHF, an improvement in
symptoms, a decrease in the number of hospitaliza-
tions for CHF exacerbations, and improvement in
quality of life. Low-salt diets, regular exercise, weight
loss, smoking cessation, and avoidance of caffeine all
have been shown to have some benefit in the manage-
ment of CHF.

Cardiac resynchronization therapy has proven to be
beneficial in more severe CHF, especially when med-
ical treatment fails to control symptoms. Cardiac
remodeling in CHF can cause desynchrony between
contractions of the ventricles of the heart due to
delayed transmission of electrical impulses. This
results in impaired perfusion. A device similar to a
pacemaker can be implanted to send small electrical
impulses to the ventricles to synchronize contraction,
leading to increased pump strength, increased perfu-
sion, and improved symptoms.

Because of the complexity of diagnosis and man-
agement of CHF, patient education and multidiscipli-
nary support outside of the hospital setting are also
necessary to help improve understanding and adher-
ence to treatment regimens and, subsequently, to

decrease symptoms, hospital admissions, and health
care costs and to improve quality of life.

—Laurie Lavery

See also Cardiovascular System; Diabetes; Hypertension;
Valvular Heart Disease
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CONSORTIUM TO ESTABLISH A

REGISTRY FOR ALZHEIMER’S DISEASE

The Consortium to Establish a Registry for
Alzheimer’s Disease (CERAD) was funded in 1986
by the National Institute on Aging to develop brief,
standardized, valid, and reliable measures to assess
severity in Alzheimer’s disease (AD). Although well-
accepted diagnostic criteria for Alzheimer’s disease
were available, approaches to measurement and the
specific measures used varied from site to site. In con-
sequence, aggregation of information across sites or
studies was problematic, reducing the potential to
carry out correlational studies (e.g., between clinical
and neuropathological findings), studies of AD sub-
groups (e.g., early onset vs. late onset), or studies 
of special populations (e.g., AD patients of different
races/ethnicities).

Working with all 23 initial Alzheimer Disease
Research Centers, CERAD developed and evaluated
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standardized assessments for the following areas:
clinical, neuropsychological, behavioral pathology,
neuroimaging, and neuropathological. CERAD also
developed a standardized means for determining
family history and use of patient care services.

The clinical battery obtains information on demo-
graphic characteristics, clinical history (including
activities of daily living [ADLs] and cognitive func-
tioning), physical and neurological examination, clin-
ical laboratory and neuroimaging findings, and stage
of disease. It provides diagnostic criteria for deter-
mining the presence of cognitive impairment and
dementia and of type of dementia.

The neuropsychological battery, which takes
approximately 40 minutes to administer, assesses
those areas of cognitive functioning most likely to be
affected in AD. The measures currently include verbal
fluency; a 15-item version of the Boston Naming Test;
the Mini-Mental State Examination; word list mem-
ory, recall, and recognition tasks; and constructional
praxis copy and recall. Norms and test–retest reliabil-
ity are available. A 48-item Behavioral Rating Scale
for Dementia (BRSD), as well as an abbreviated 
17-item version, measures the presence and frequency
of pathological behaviors in eight domains.

The neuroimaging assessment specifies the manner
in which images should be taken and provides guide-
lines for reading. Intrasite agreement is good, but
intersite agreement is poor. Consequently, the neu-
roimaging protocol is rarely used. The neuropathol-
ogy protocol, with guidelines for neuropathological
assessment and criteria for AD and other neuropatho-
logical disorders, including Parkinson’s disease, and
good interrater agreement, has been widely adopted.

The family history assessment helps to identify
family members with AD, Parkinson’s disease, and
Down syndrome. The brief (approximately 15-
minute) services assessment protocol permits identifi-
cation of health and social services used by, and
needed for, patients with AD and their caregivers.

The CERAD assessments have been well received
in the United States and abroad. They have been
translated into more than a dozen languages and used
in both clinical and epidemiological studies. Publi-
cations based on CERAD data range from clinical and

epidemiological studies to health economics. CERAD
materials and up to 7 years of data on 204 African
American AD patients, 890 White AD patients, and
463 controls, including autopsy information on 202
AD cases, are available on CD-ROM. Further infor-
mation and a bibliography through 2002 are also avail-
able (http://cerad.mc.duke.edu).

—Gerda G. Fillenbaum

See also Alzheimer’s Disease; Geriatric Assessment; Imaging
of the Brain; Instruments; Mental Status Assessment;
National Institute on Aging; Outcome and Assessment
Information Set (OASIS); Psychiatric Rating Scales
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CONTINUUM OF CARE

The continuum of care is a framework for discussing
the ideal system for those needing long-term care. 
In 2005, Connie J. Evashwick defined a continuum of
care as a client-oriented system made up of services
and integrating mechanisms that guides and monitors
patients through an array of health, mental health, and
social services across all levels of intensity of care. A
continuum of care is a comprehensive coordinated
system of care designed to meet the needs of people
with complex and/or ongoing problems efficiently and
effectively. A continuum is more than a collection of
fragmented services; it also includes mechanisms for
organizing those services and operating them as an
integrated system.

A continuum of care is client oriented rather than
provider or payer oriented, and it provides services
according to a client’s needs rather than according to
a provider’s convenience or a payer’s rigid guidelines.
Recipients may be people of any age and with any
disease condition, ranging from children with congen-
ital anomalies, to young adults with lengthy recovery
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periods from trauma, to frail seniors with chronic dis-
eases and the multifaceted symptoms of aging. The
ideal continuum takes a holistic approach, considering
the health, mental health, social, and financial aspects
of a person’s situation. The dynamic interactions of
these elements are considered, and services are pro-
vided in a coordinated way rather than a disjointed
way. A continuum also emphasizes wellness rather
than illness. Ideally, once a person engages with a
continuum, the continuum guides and tracks the per-
son over time—through spells of both illness and
wellness. The continuum of care concept does not
imply that a person must be sick to be part of a
continuum; rather, on becoming ill, the person would
have easy access to the services needed. At other
times, the person may participate in wellness, health
promotion, and disease management activities.

The key to the comprehensive array of health, men-
tal health, and social services included in the contin-
uum of care is to be able to give clients access to the
services they need when they need them. The services
need not be owned by a single entity for the contin-
uum to be managed effectively. The organizational
arrangements among providers may be ownership,
contracts, affiliations, or even informal but strong
relationships. All levels of intensity of care refer to the
range from acute high-technology interventions in
institutions to ongoing support services at home (e.g.,
homemakers). The continuum incorporates both acute
and long-term services, intertwining the two with
common integrating mechanisms rather than creating
two separate systems of care.

The goal of a continuum of care is to facilitate the
client’s access to the appropriate services quickly and
efficiently. Ideally, a continuum of care accomplishes
the following:

• Takes a multifaceted approach to the client’s and
family’s situation

• Matches resources to the client’s condition, avoiding
duplication or omission of services and use of inap-
propriate services

• Monitors the client’s condition and changes services
as needs change

• Coordinates the services of many professionals and
organizations

• Integrates care provided in a range of settings
• Streamlines patient flow and facilitates easy access to

needed services
• Maintains a comprehensive record incorporating

clinical, financial, and utilization data across settings
• Pools and negotiates comprehensive financing

By doing these, a true continuum of care should (a)
enhance quality of care and client satisfaction through
appropriateness, ease of access, and ongoing con-
tinuity of care; (b) increase provider efficiency; and
(c) achieve cost-effectiveness by maximizing the use
of resources.

The most effective continuums are designed as
service configurations appropriate for specific client
groups. Several continuums of care may exist
simultaneously within the same community and even
within the same organization. For example, a major
medical center may have a rehabilitation center, a
cancer center, a pediatric program for children with
special health care needs, an HIV/AIDS program, and
an authorized Program of All-Inclusive Care for the
Elderly (PACE). Each one may have a core set of ser-
vices used by its clients, and each may be organized as
its own continuum with its own case management,
information system, and organizational arrangements.
The continuums may overlap in their use of select ser-
vices. For example, all centers might use the parent
organization’s home health agency or refer to the same
protective housing complex. A community-based con-
tinuum for seniors built on frequent but informal rela-
tionships might include money management by an
Area Agency on Aging contractor, a church-operated
adult day center, respite provided by the local
Alzheimer’s Association, support groups sponsored by
a local skilled nursing facility, and care coordination
and legal services offered by the local Jewish Family
Service or Catholic Charities.

The continuum of care concept implies that a per-
son remains part of an organized continuum of care. It
further implies that, rather than having the consumer
decide on the provider of each separate service, the
organization will suggest services based on preestab-
lished relationships (formal or informal). A continuum
may not preclude a client or family from selecting an
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alternative provider, but it can eliminate the necessity
of doing so. The consumer’s participation may be
ongoing (as in a managed care arrangement) or time
limited (as in a terminally chronic illness).

Each community has its own combination of 
available resources, funding sources, and organiza-
tions. Indeed, most communities have a vast number
of organizations engaged in providing specific long-
term care services. Multiple continuums of long-term
care exist, sometimes in parallel and sometimes inter-
secting. A person with a permanent mental health con-
dition and a person with a hip fracture may use
entirely separate services, yet each could be receiving
long-term care organized as a continuum of care. An
older person with Parkinson’s disease who falls and
breaks her hip may use two continuums simultane-
ously: a short-term rehabilitation continuum for sev-
eral months to promote recovery and a Parkinson’s
continuum on a longer-term basis.

Services

More than 60 distinct services can be identified in the
complete continuum of care. For simplicity, the contin-
uum of care framework groups the services and settings
into seven categories: extended care, acute inpatient
care, ambulatory care, home care, outreach, wellness,
and housing. These seven categories represent the basic
types of health and health-related assistance that a per-
son would need over time, through periods of both
wellness and illness. Table 1 lists the major services
within these categories. In addressing the needs of
specific target populations, additional support services,
such as legal counseling, social services, retirement
planning, and guardianship, could be included.

Extended inpatient care is for people who are so
sick or functionally disabled that they require ongoing
nursing and support services in a formal health care
institution but who are not so acutely ill that they
require the technological and professional intensity of
inpatient hospitalization. Most extended care facilities
are referred to as nursing homes, although this broad
term includes many levels and types of clinical care.

Acute inpatient care is hospital care for those who
have major and acute health care problems. For most

people, a typical hospital stay of 5 to 8 days represents
the intensive aspect of a longer spell of illness, preceded
by diagnostic testing and succeeded by follow-up care.

Ambulatory care is provided in a formal outpatient
health care facility, whether a physician’s office or a
hospital clinic. It encompasses a wide spectrum of pre-
ventive, maintenance, diagnostic, and recuperative ser-
vices for people who manifest a variety of conditions,
from those who are entirely healthy and simply want an
annual checkup, to those with major health problems
who are recuperating from hospitalization, to those
who require ongoing monitoring for chronic diseases.

Home care encompasses a variety of nursing, ther-
apy, and support services provided to people who are
homebound and have some degree of illness but
whose needs can be satisfied by bringing services into
the home setting. Home health programs range from
formal organizations providing skilled nursing care or
hospice to relatively informal networks arranging
housekeeping or friendly visitors for friends and
family members.

Outreach programs make health services and
social services readily available in the community
rather than inside the formidable walls of a large insti-
tution. Health fairs in shopping centers, senior mem-
bership programs, and emergency response systems
all are forms of outreach. These are often targeted at
the healthy or mildly ill to keep them connected with
the health care system. Those who are severely ill and
homebound may also be reached by community orga-
nizations that extend their services into the home such
as Meals on Wheels and telemonitoring.

Wellness programs are provided for those who are
basically healthy and want to stay that way by actively
engaging in health promotion or for those who have
chronic diseases and want to maintain health despite
their conditions. Wellness programs include health
education, exercise programs, health screenings, and
disease management.

Housing for frail populations recognizes that
health determines housing options and that, con-
versely, the home setting affects health and health
care. Housing incorporating or providing access to
health and social support services ranges from inde-
pendent apartments affiliated with a health care
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system that sends a nurse to do weekly blood pressure
checks, to assisted living with on-site personal care
and social services, to group homes for those with
mental illness.

These categories within the continuum of care are
provided for heuristic purposes only; they are not
meant to be either prescriptive or inclusive. Figure 1
shows the services schematically. The order of the cat-
egories and the services they include can vary depend-
ing on the need at hand—duration of stay, intensity of
care, stage of illness, disciplines of professionals, type

of physical plant, and/or availability of informal sup-
port. Within each category are health, mental health,
and social services, potentially provided by profes-
sional clinicians and by various provider organizations.

Rather than a list of services, a more accurate visu-
alization would be a multidimensional matrix show-
ing the interrelationship of all these factors in caring
for a single individual and family. Such a matrix
would be dynamic rather than static because the rela-
tionships would be different for each person and
would change over time as the person’s needs change.
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Table 1 Services in the Continuum of Care

EXTENDED
___Skilled Nursing Facilities
___Step-down Units
___Swing Beds
___Nursing Home Follow-up

ACUTE

___Med/Surg Inpatient Unit
___Psychiatric Inpatient Unit
___Rehabilitation Inpatient Unit
___Interdisciplinary Assessment Team
___Consultation Service

AMBULATORY

___Physicians’ Offices
___Outpatient Clinics
___Interdisciplinary Assessment Clinics
___Day Hospital
___Adult Day Care
___Mental Health Clinic
___Satellite Clinics
___Psychosocial Counseling
___Alcohol and Substance Abuse

HOME CARE

___Home Health-Medicare
___Home Health-Private
___Hospice
___High Technology
___Durable Medical Equipment
___Home Visitors
___Home-Delivered Meals
___Homemaker and Personal Care
___Caregiver

OUTREACH & LINKAGE
___Screening
___Information and Referral
___Telephone Contact
___Emergency Response
___Transportation
___Senior Membership Program
___Meals on Wheels

WELLNESS & HEALTH PROMOTION

___Educational Programs
___Exercise Programs
___Recreational and Social Groups
___Senior Volunteers
___Congregate Meals
___Support Groups

HOUSING

___Continuing Care Retirement
Communities

___Independent Senior Housing
___Congregate Care Facilities
___Adult Family Homes
___Assisted Living

Source: Evashwick, C. (2005). Definition of the Continuum of Care. In C. Evashwick (Ed.), The continuum of long-term care.
Albany, NY: DelMar Publishers, Inc. Reprinted with permission.



Within the categories, as well as between them,
services of the continuum are distinct, primarily
because of historical development and the wide array
of applicable federal, state, and local laws and regula-
tions. Each service has different regulatory, financing,
target population, staffing, and physical requirements.
Each has its own admission policies, patient treatment
protocols, and billing system. Each organization has
its own referral and discharge networks.

Integration Mechanisms

A primary reason to organize services into a continuum
is to achieve integration of care, yet the operational dif-
ferences among services make unified planning and
management quite difficult. To gain the system benefits
of efficiencies of operation, smooth patient flow, and
quality of service, structural integrating mechanisms
are essential. Whether within a single large organiza-
tion or across several organizations in the community,
formal structures are needed to manage coordination.
Four fundamental integrating management systems are
identified: interentity management, care coordination,
information systems, and financing.

Interentity management means that management
structures and operating policies are in place to enable

services to coordinate care, facilitate
smooth patient flow, and maximize 
use of professional staff and other
resources. Examples include product
line management, centers of excellence,
joint planning committees, transfer
arrangements, and managed-care con-
tracts that delineate client flow proce-
dures as well as financial arrangements.

Care coordination refers to the coor-
dination of clinical components of care,
usually by a combination of a dedi-
cated person or team and established
processes that facilitate communication
among professionals of various disci-
plines across multiple sites and services.
Case managers are common and may be
based in hospitals, physician groups,
health plans, home health agencies, or
any other health or social service agen-

cies. Teams that coordinate care are typical of rehabil-
itation settings.

Information systems refers to one client record that
combines financial, clinical, and utilization informa-
tion to be used by multiple providers and payers
across multiple sites. Recent advances in electronic
medical records (EMRs) increase opportunities to
share information in real time within an organiza-
tion, and regional health information organizations
(RHIOs) are designed to facilitate sharing across
organizations in the same community.

Financing removes barriers to continuity and
appropriateness of care by having available adequate
and flexible financing for long-term care, as well as
acute care, that does not limit care based on externally
defined eligibility criteria. Examples include health
maintenance organizations (HMOs), PACE, some
continuing-care retirement communities (CCRCs),
and the Veterans Affairs Health System.

Evolution

During the late 1960s and the decade of the 1970s, the
focus was on capacity building; that is, getting more
services to be extant and accessible so that a broad
continuum of care was available. Although issues of
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Continuum of Care
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access still exist in some areas, most communities now
have sufficient supplies of the major services. Case
management received a major thrust during the 1980s
and is now well established. During the mid-1980s
through the mid-1990s, creating integrated continuums
of care received attention and consideration through-
out the nation and great strides were made to establish
comprehensive integrated systems of care. However,
by the late 1990s, managed care experienced a back-
lash and began to decline or stabilize, and Medicare
instituted payment systems for long-term care services
that forced separation rather than integration. The early
years of the new millennium saw withdrawal from
organizational relationships, reversion to a silo mental-
ity, and lack of commitment to integration of care. By
the middle of the first decade of the 21st century, tech-
nology and the drive for efficiency had advanced the
priority of implementing electronic medical records
and regional health information organizations, giving
hope for the first time that the management informa-
tion system integration mechanisms would become a
reality and bring returned focus to the benefits of cre-
ating a continuum of care.

As the baby boomer population swells the ranks of
the nation’s seniors and more younger people with dis-
abilities are living longer, the challenge to develop an
approach to long-term care that is efficient, affordable,
and appropriate for the individual and the family, and is
simultaneously affordable and cost-effective for society,
becomes more imperative. The concept of the continuum
of care is a framework for thinking about how to orga-
nize health and related services to achieve these goals.

—Connie J. Evashwick

See also Assisted Living; Caregiving; Death, Dying, and
Hospice Care; Geriatric Team Care; Health Care System
for Older Adults; Home Care; Institutional Care; Legal
Issues; Long-Term Care; Managed Care; Palliative Care
and the End of Life; Social Networks and Social
Support
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CONTROL

The multifaceted concept of control is highly relevant
to the lives of older adults. This entry examines three
components of control: personal control beliefs, pri-
mary and secondary control strategies, and social
control. For each aspect of control, we provide a con-
ceptual overview, review age trends, and illustrate
links with the mental and physical health of older
adults.

Personal Control Beliefs

Based on a social learning approach to behavior that
focused on perceived degree of control over rein-
forcements, Julian B. Rotter developed the Locus of
Control Scale and published it in 1966. Rotter’s scale
assesses the extent to which people generally believe
that they have the internal resources to control their
outcomes (an “internal”) or that the world exerts
causal influence over their outcomes (an “external”).
Similar scales soon arose assessing a wide range of
concepts related to control beliefs, either generalized
control beliefs or control beliefs specific to a given
domain such as health. Rival constructs, such as per-
sonal mastery and self-efficacy, also were developed.
Ellen F. Skinner classified control-related constructs
based on having the means to achieve goals, having
the ability to achieve goals, and perceiving that one’s
means of control will achieve goals.

AAggee  TTrreennddss

Despite the unfavorable increase in the ratio of
losses (e.g., health) to gains (e.g., emotion regulation)
during later adulthood, the intuitive notion that control
beliefs decline with age has not received empirical sup-
port. Possibly, older adults become more selective in
the domains that they seek to control (e.g., maintaining
a residence) and discount the importance of domains
over which they have less control (e.g., loss of family
members and friends). The presence of differential
changes in control due to aging has forced a broaden-
ing of the concept of control. In addition, although 
the concept is traditionally thought of as a trait-like
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individual difference variable that is stable over time
and situations, intervention studies have shown that
personal control is modifiable. In field studies, it has
been demonstrated that control-enhancing experimen-
tal manipulations generally have positive effects on
older adults’ mental health and physical functioning.
Conversely, there is a body of research showing that
being “in control” is not always beneficial because
some aspects of life are in fact not controllable.

PPeerrssoonnaall  CCoonnttrrooll  BBeelliieeffss  aanndd  
PPhhyyssiiccaall  aanndd  MMeennttaall  HHeeaalltthh

Studies show that higher levels of perceived con-
trol are associated with better mental health, better
physical health, and engagement in a wide array of
positive health behaviors. It is not clear whether these
generalizations hold up when the actual (objective)
controllability of the environment is taken into
account. For example, does perceived control lead to
a better disease trajectory when the course of the dis-
ease is unpredictable?

Primary and Secondary 
Control Strategies

According to the most comprehensive life span theory
of control, a key to successful aging is the use of pri-
mary control strategies. The concept of primary con-
trol strategies (changing the world to achieve goals) is
complemented by the concept of secondary control
strategies (changing how one views the world in sup-
port of goal pursuit or accommodation) when control-
lability is low. Compared with secondary control,
primary control is postulated to have greater adaptive
significance.

Adults coordinate the use of primary and sec-
ondary control strategies to optimize their deve-
lopment through the processes of selection and
compensation. Selective processes can involve either
primary control (focusing resources on goal pursuit)
or secondary control (using cognitions that affect
motivation, such as positive outcome expectancies, to
pursue the goal). Similarly, compensation processes
can involve either primary control (using external

resources to overcome barriers to goal attainment) or
secondary control (using self-protective strategies to
minimize the pernicious effects of losses).

AAggee  TTrreennddss

The four types of strategies just noted are thought
to increase nonlinearly from birth to late middle age.
From late middle age to death, selective primary con-
trol is believed to decline and the other three control
strategies are believed to increase. Using data from
the National Survey of Midlife Development in the
United States (MIDUS) study, researchers have inves-
tigated age differences in persistence (a selective
primary control strategy) and positive reappraisal 
(a compensatory secondary control strategy). As pre-
dicted, younger adults reported lower ratings of posi-
tive reappraisal than did middle-aged and older adults.
Contrary to expectations, older adults reported higher
ratings of persistence than did middle-aged and
younger adults.

PPrriimmaarryy  aanndd  SSeeccoonnddaarryy  CCoonnttrrooll  
aanndd  SSuubbjjeeccttiivvee  WWeellll--BBeeiinngg

Consistent with theory, persistence has been 
shown to be a strong predictor of subjective well-
being among younger adults and positive reappraisal
has been shown to be a strong predictor of subjective
well-being among older adults. Furthermore, the age
differences in how well persistence and positive reap-
praisal could predict subjective well-being were more
pronounced when adults were facing health or finan-
cial challenges.

Social Control

Social control theory has its roots in the sociological
work of Émile Durkheim, who argued that socially
integrated individuals are less likely than socially iso-
lated individuals to engage in risky or deviant behav-
iors. Direct social control occurs when individuals
experience attempts by members of their social net-
works to regulate their behavior. Indirect social con-
trol occurs when individuals are influenced to behave
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in certain ways by norms pertaining to a sense of
obligation to other people. When an older adult’s own
attempts to self-regulate are perceived to have failed,
direct social control strategies are most likely to be
initiated by significant others. Surveys show that
spouses and other family members are the network
members most likely to exert social control on the
health behaviors of older adults. Furthermore, ciga-
rette smoking and exercising are the health behaviors
of older adults that network members seek to change
most frequently.

AAggee  TTrreennddss

Compared with young and middle-aged adults,
older adults have smaller social control networks, are
urged to change fewer health behaviors, and experi-
ence health-related social control attempts less fre-
quently. Significant others may assign a lower priority
to regulating the health behaviors of older adults com-
pared with younger adults, and older adults may be
more forceful than younger adults in their rejection of
attempts by significant others to influence their health
behaviors.

SSoocciiaall  CCoonnttrrooll  aanndd  PPhhyyssiiccaall  
aanndd  MMeennttaall  HHeeaalltthh

Individuals who exert social control are known 
as agents, and individuals who are the recipients 
of social control attempts are known as targets.
According to the dual-effects hypothesis, social con-
trol benefits targets by fostering a healthy lifestyle,
but it is also costly to targets by diminishing their
sense of control and by straining their relationships
with agents. Research has shown that intensity of
direct social control attempts (frequency of attempts
plus importance to influence agent) and positive con-
trol strategies (rewarding target for trying to change)
are positively related to health behavior. However,
intensity and negative control strategies (pressuring
target to change) are positively related to agitation,
whereas intensity, negative control strategies, and
positive control strategies all are positively related 
to guilt.

Subsequent research has not provided support for
the dual-effect hypothesis, and an alternative hypoth-
esis called domain specificity of effects has proposed
that positive social control influences positive affect
(e.g., happiness), which in turn influences engaging in
healthy behaviors. Similarly, negative social control
influences negative affect (e.g., sadness), which in
turn influences hiding of unhealthy behaviors.

Even in close relationships, there are individual dif-
ferences in relationship satisfaction. Possibly, relation-
ship satisfaction provides a backdrop or context that
affects the impact of social control on older adults.
Several such effects were observed in a study of older
adults who varied in their relationship satisfaction.
Among older adults with low relationship satisfaction,
direct social control was associated with more negative
affect and more hiding of unhealthy behaviors from
network members. Among older adults with high rela-
tionship satisfaction, indirect social control was asso-
ciated with more positive affect, more negative affect,
and more hiding of unhealthy behaviors from network
members.

Despite the intriguing theory, research, and inter-
ventions that have accumulated on control and aging,
research questions remain open. Who benefits from
control? For example, when desire for control is low
among older adults, is their mental and physical
health harmed by efforts to make them take control of
their lives? When desire for control is high among
older adults, does social control lead to psychological
reactance and hiding of unhealthy behaviors? A sec-
ond question has to do with why control works. For
example, when older adults are confronted with a
challenge that life poses, does control influence how
they (a) appraise the situation (viewing the situation as
a catastrophe or as a challenge), (b) cope with the sit-
uation (dampening negative emotional reactions or
solving the problem), and (c) engage with their social
support system (avoidance or mobilization of network
members)?

—Morris A. Okun and John Reich

See also Depression and Other Mood Disorders; Emotions
and Emotional Stability; Self-Efficacy; Social Networks
and Social Support; Stress; Subjective Well-Being
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CORONARY HEART DISEASE

See CARDIOVASCULAR SYSTEM

CREUTZFELDT–JAKOB DISEASE

Creutzfeldt–Jakob disease (CJD, also known as
Jakob–Creutzfeldt disease) is one of a group of rare
fatal brain diseases caused by proteins called prions.
The term prion is the name coined by Stanley
Prusiner, for “proteinaceous infectious particles,” to
describe the proteins he identified that cause trans-
missible spongiform encephalopathies (TSEs), or
prion diseases. Prusiner was awarded the Nobel Prize
for physiology and medicine in 1997 for his discovery
of the prion.

The normal cellular form of prion protein (PrPC) is
a protein found on cell membranes in humans and ani-
mals. The precise role of the prion protein in normal
nerve cell function has yet to be determined. In prion
disease, PrPC somehow manages to change shape
from a primarily helical structure to a pleated sheet
structure, becoming a misshapen prion protein called
the prion or PrPSc. PrPSc becomes a template for con-
version of existing normal prion proteins (PrPC) to
PrPSc, beginning a devastating chain of reactions to
convert nearby PrPC to become PrPSc. As many PrPC

are converted to PrPSc, the accumulation of PrPSc

injures nerve cell function, causing disease and ulti-
mately leading to death. The altered function of nerve

cells in the brain results in the broad spectrum of
symptoms seen in patients with CJD.

CJD is characterized by a rapid deterioration in
mental function, behavior, and movement. CJD
affects roughly 1 person per 1 million people per year
worldwide. In the United States, there are approxi-
mately 250 to 400 cases per year, with variation from
year to year. There are three main types of CJD: spo-
radic (or classical), hereditary (genetic or familial),
and acquired (transmitted through eating beef conta-
minated with prions or iatrogenic [occurring as the
result of treatment by a health provider]). The follow-
ing is a brief overview of each type of human prion
disease.

Human prion diseases can be divided into 
three types by the way in which they occur:
sporadic, genetic, and acquired. Sporadic or classical
Creutzfeldt–Jakob disease (sCJD) is the most common
form of human prion disease, accounting for approxi-
mately 85% to 90% of cases. sCJD occurs without any
known cause, without a family history of the disease,
and in the absence of a mutation in the gene that codes
for prion protein. The median age for onset of symp-
toms is roughly 68 years (average age of 60 years),
with an average survival of roughly 8 months and
approximately 90% of patients dying within 1 year
from symptom onset. The most common first symp-
toms in CJD are cognitive such as confusion and
memory loss. Other common first symptoms are dis-
coordination, prominent behavioral and personality
changes, and constitutional complaints (e.g., headache,
malaise, fatigue).

Approximately 15% of human prion diseases are
genetic (heritable) and are due to a mutation (a change
or an error) in the gene that codes for the prion
protein. Genetic human prion diseases are generally
classified into three types: familial CJD (fCJD),
Gerstmann–Sträussler–Scheinker syndrome (GSS),
and the very rare fatal familial insomnia (FFI). Every
person has two copies of every gene: one copy
received from the mother and one copy received from
the father. Human genetic traits are the result of hav-
ing the two copies of each. A mutation is an error in 
a gene. For autosomal-dominant diseases, a person
needs only one copy of a mutated gene to inherit the
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associated trait or disease; for recessive diseases (or
traits), a person needs both copies of a gene to have
mutations to get a disease or trait. Mutations in the
prion protein gene are autosomal dominant. Thus, for
a person with genetic CJD, with one normal and one
mutated prion protein gene, each of the person’s
children has a 50% chance of receiving the bad copy.
Thus, there is a 50% risk of transmitting the disease to
each child regardless of the child’s or parent’s gender.
Genetic forms of CJD often have a slower course and
an earlier age of onset (typically in the 30s to 50s)
compared with sCJD, with many patients living for
several years after the onset of symptoms. More than
30 mutations in the prion protein gene have been iden-
tified. Patients with fCJD often present with symp-
toms and course similar to those for patients with
sCJD. GSS usually begins with either parkinsonism
(slowed movement) or ataxia (discoordination), and
patients with FFI often develop intractable insomnia
and/or dysautonomia; for example, problems main-
taining blood pressure, body temperature, heart rate,
or gut motility.

Acquired or iatrogenic CJD (iCJD) is a form of
CJD that occurs from transmission of prions from one
individual to another. Although the prion that causes
CJD is referred to as an infectious protein, CJD is not
considered to be contagious in the traditional sense;
that is, through air or casual physical contact. Prion
diseases are transmissible through direct transfer of
prions (often from nervous system tissue) from a
patient with prion disease to another patient by certain
medical or surgical procedures. Acquired or iatro-
genic CJD accounts for less than 1% of all CJD cases.
iCJD has occurred through the following procedures:
corneal transplants, dura mater grafts (transplantation
of membrane tissues surrounding the brain), neuro-
surgical procedures inadvertently using prion-contam-
inated surgical instruments, and the use of natural
pituitary-derived (not synthesized in a laboratory)
human hormones such as human growth hormone
(hGH). Fortunately, iCJD is extremely rare, with only
some 270 cases ever identified.

Unfortunately, the usual methods of medical
decontamination to remove or kill infectious agents,
such as viruses and bacteria, do not destroy the prion.

The use of decontamination methods that can destroy
the prion, stricter infection control measures, and the
development of recombinant human growth hormone
(made in the laboratory) have greatly decreased the
possibility of iatrogenic transmission. The newest
form of an acquired CJD, variant CJD (vCJD), has
been shown to be transmissible by blood transfusion.

vCJD is the newest, and perhaps the most publi-
cized, form of iCJD. Evidence strongly suggests that
it is due to the transmission of prion disease in bovine,
bovine spongiform encephalopathy (BSE, also known
as mad cow disease), to people through consumption
of prion-contaminated beef. The BSE epidemic in the
United Kingdom peaked during the mid-1980s, and
the first cases of a new form of CJD (vCJD) were
identified roughly a decade later in 1995 in the United
Kingdom. Patients with vCJD are usually younger
than sCJD patients and present predominantly with
psychiatric symptoms. Complaints of pain and numb-
ness often follow soon. Later, these symptoms are fol-
lowed by rapidly progressive motor and cognitive
symptoms and signs. The clinical presentation and
neuropathology of vCJD are somewhat distinct from
those of sCJD. vCJD usually affects young adults,
with a mean age of 29 years and a range of 12 to 74
years. All but a few cases have been under 50 years of
age. As of May 2006, approximately 181 cases of
vCJD had been reported in the world: 161 from the
United Kingdom, 14 from France, 2 from Ireland, and
1 each from Hong Kong, Saudi Arabia, Italy, and the
Netherlands. One case was identified in Canada and
another case was identified in the United States, but
these patients resided in the United Kingdom during
the BSE epidemic and are believed to have acquired
the disease there. Kuru is an acquired human prion
disease found only among the Fore tribe in the central
highlands of New Guinea. It was caused by the prac-
tice of ritualized cannibalism of deceased relatives.
The disease has essentially died out with the elimina-
tion of the practice of ritualistic cannibalism.

Prion diseases are also found in animals. BSE is a
progressive, degenerative fatal disease that affects the
central nervous system of adult cattle. Scrapie is a
similar disease that affects sheep and goats. It is
believed that the BSE epidemic occurred in the United
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Kingdom through the practice of feeding scrapie-
contaminated feed to cattle. Chronic wasting disease
(CWD) is a brain wasting disease found in elk and
deer in several geographic regions of North America.
BSE is the only animal prion disease that is known to
have been transmitted to people.

Diagnosis of CJD

CJD can be difficult to diagnose, particularly during
the early stages, because the first symptoms may be
vague and may overlap with many other neurological
conditions. CJD is typically characterized by the rapid
onset (over days to weeks) and progression (over
weeks to months) of neurological symptoms such as
impaired memory, confusion, depression, behavioral
changes, and discoordination. Visual changes, such as
blurred or double vision, may also occur. Other motor
symptoms, such as tremors and rigidity, occur often
later in the disease. All patients eventually develop
dementia—the loss of intellectual functions (e.g.,
thinking, remembering, reasoning) severe enough to
interfere with a person’s daily functioning. During the
terminal stage of the illness, patients develop a state of
akinetic mutism (the inability to talk or carry out pur-
poseful behavior even though the eyes may still be
open). Death is usually caused by pneumonia related
to the inability to swallow or complications of immo-
bility and being bed bound.

In the absence of positive genetic testing for a
prion protein gene mutation, only a brain biopsy or an
autopsy can provide a definitive diagnosis of CJD.
Diagnosis is suspected with the occurrence of a
rapidly progressive dementia (typically occurring over
less than a year) and a combination of motor, behav-
ioral, and other symptoms. The current diagnostic cri-
teria also use certain tests to add support to the
diagnosis. Specific abnormalities can often be found
on electroencephalogram (EEG, a test that measures
electrical brain waves), and in some patients several
cerebrospinal fluid (CSF) proteins, including tau, neu-
ron-specific enolase (NSE), and 14-3-3, may some-
times be elevated; however, there is disagreement
about how specific these tests are for prion disease.
Recently, brain magnetic resonance imaging (MRI)

has been shown to aid significantly in the diagnosis 
of many forms of human prion disease. vCJD can be
differentiated from sCJD by clinical symptoms, EEG,
and MRI. Initially, CJD may be confused with other
treatable rapid progressive dementias such as
Hashimoto encephalitis and paraneoplastic conditions
(autoimmune-mediated neurological diseases occur-
ring in the setting of cancer). Therefore, medical tests
are necessary to rule out other treatable conditions.

Current Treatment

There is no known cure for CJD or any prion diseases.
Treatment at the current time focuses on alleviating
symptoms and making the patient feel comfortable.
This means that medications may be given to relieve
muscle spasms, reduce insomnia, manage aggres-
sive behaviors, or calm anxiety. A person with CJD
becomes dependent for all physiological needs (e.g.,
eating, toileting, bathing). Providing a safe environ-
ment to address aggressive or agitated behavior and
meeting physiological needs may require monitoring
and assistance beyond what a family can manage on
its own. Family counseling may be necessary for cop-
ing with the rapid changes required and caring for a
loved one with CJD. Legal advice may be prudent
early in the disease process to help form an advance
directive; that is, a legal document that outlines what
type of care the affected individual would like at the
end of life. Researchers around the world are actively
searching for potential treatments for prion disease.
Treatment studies for CJD are currently under way in
several countries.

—Michael D. Geschwind,
Chiung-Chi Chang, and Astrid Block

See also Alzheimer’s Disease; Delirium and Confusional
States; Imaging of the Brain; Mental Status Assessment;
Neurological Disorders
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CRITICAL PERSPECTIVES

IN GERONTOLOGY

Critical perspectives in gerontology emerged during
the late 1970s and early 1980s in the United States
(Carroll Estes, Laura Katz Olson, and Jill Quadagno),
Canada (John Myles and Victor Marshall), and
Europe (Peter Townsend, Alan Walker, Chris
Phillipson, and Anne Marie Guillemard) in response
to limited (micro)social gerontology perspectives on
the aging process, individual life course development,
disengagement, life satisfaction, and dependency.
Work in critical gerontology has developed under the
rubrics of radical gerontology, political gerontology,
the moral economy of aging, cultural and humanistic
gerontology, and the political economy of aging, with
the latter being perhaps the most well recognized.

Scholars in the political economy of aging argue
that broad social, economic, and political factors and
structural arrangements (e.g., social stratification) are
integral to understanding the aging process and the
“life chances” of older persons both as individuals and
as groups. Race, ethnicity, class, and gender are high-
lighted as crucial dimensions of old age and aging, but
not just as individual characteristics or attributes.
More specifically, race, ethnicity, class, and gender
are to be understood at the macro level as systemic
features of our society as expressed in subtle and not
so subtle ways (e.g., institutional racism, patriarchy)
and with significant effects on all aspects of aging,
including health and illness. Other key elements in the
political economy of aging are the role and effects of
systems of governance and power struggles therein

(e.g., the state), economic production (e.g., capital-
ism), and the production of ideas (e.g., ideology, sys-
tems of communication and cultural production) on
old age and the aging. Peter L. Berger and Thomas
Luckmann’s early work on the social construction of
reality has been developed and incorporated as inte-
gral to understanding old age and the political econ-
omy of aging, advancing the points that old age and
aging are socially produced through processes not
only at the micro level but also at the meso (organiza-
tional and institutional) and macro (social system)
levels. All levels of analysis are deemed to be essen-
tial to understanding the meaning and lived experi-
ence of old age and an aging society, including the
dynamics and consequences of inequality within the
nation and the world.

From its inception, critical gerontology has been a
multidisciplinary project influenced by diverse theo-
retical and philosophical traditions and drawing
deeply from critical theory—the role of intellectuals
in shaping social thought (Antonio Gramsci), the con-
nection between a critical consciousness and social
action (Frankfurt School), the concepts of dominance
and power in relation to the state and individual
agency (neo-Marxists and neo-Weberians), the strug-
gles for legitimacy and crises faced by the state
(Jurgen Habermas, Claus Offe, and James O’Connor),
the role of patriarchy in structuring the experiences of
women and feminist theories of the state (Joan Acker,
Catherine MacKinnon, and Gayle Rubin); the impor-
tance of feminist epistemology and the recognition of
intersectionality (Sandra Harding, Dorothy Smith,
and Patricia Hill Collins), the influence of institu-
tional racism (Gary King, Michael Omi, Henry
Winant, and [in gerontology] James Jackson), and the
connections between inequality and health throughout
the life course (David Williams, Chiquita Collins,
Nancy Krieger, Stephanie Robert, and [in gerontol-
ogy] Kokos Markides). Other theoretical influences
include cultural studies, social constructionism, psy-
choanalytic perspectives (Simon Biggs), the sociology
of knowledge, and (increasingly) work on globaliza-
tion and risk.

The are five elements key to understanding the
influence of critical gerontology perspectives on
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health and aging: (1) criticism of the biomedical
model of aging within the field of gerontology and the
larger society; (2) attention to the larger economic,
political, and sociocultural factors and forces that
shape health, health care, and health policy in old age;
(3) incorporation of the multiple levels of analysis
(micro, meso, and macro) through which experiences
of health and health care in old age are negotiated and
structured, including race, class, ethnicity, and gender;
(4) recognition of the importance of social construc-
tions of old age and aging that are marshaled and
deployed within the family, in the media, and in pol-
icy arenas; and (5) a commitment to the links among
the development of social theory, research, and the
organization of social and political action.

As a social institution, biomedicine has come
under fire for its atomized view of health and inatten-
tion to both the social conditions that influence well-
being and the human actions through which these
conditions arise. Critical gerontology has offered its
own critique of biomedicine, namely the biomedical
model of aging. Emphasizing the etiology, clinical
treatment, and management of diseases of the elderly
as defined and treated by medical practitioners, the
biomedical model of aging accords limited attention
to the social and behavioral processes and problems 
of aging.

The biomedicalization of aging is attributed to two
interrelated phenomena: (a) the defining of aging as a
medical problem and (b) the practice of aging as a
medical problem in the realms of scientific knowl-
edge, professional status and training, policy forma-
tion, and public understanding. The practice of aging
as a medical problem in each of these realms acts to
influence and reinforce these ideas and practices in
the other realms. Just as important, biomedical defin-
itions, practice, and policy represent an individualiz-
ing model of aging that is consistent with the current
political and economic struggles designed to trans-
form much of what has been seen as public responsi-
bility, such as health and health care, into matters of
private individual responsibility.

A related component of biomedicalization is 
the commodification of aging. Commodification is the
process of taking a good or service that has been

produced and used (but not bought or sold) and turn-
ing it into an item that is exchanged for money. The
continuing and growing influence of the medical engi-
neering model of health has contributed to the
commodification of old age and aging over the past
half century. This is reflected in the shift in the mode
of production of medical goods and services from an
orientation of fulfilling human needs, such as food,
shelter, or functional assistance for those with impair-
ments, to a mode of medical production oriented
toward monetary exchange for the creation of private
profit and increasingly enormous private wealth.
Biomedicalization is involved because these new
goods and services have been defined as biomedically
related and appropriated by the medical profession
with the legitimation and support of state policy, with
medical providers serving as gatekeepers to the certi-
fication of illness and access to the benefits of health
care according to health policy.

The transformation of the health needs of the aging
into commodities for specific economic markets has
helped to produce the aging enterprise, a term coined
by Carroll Estes to describe the set of interests 
that benefit from a definition of aging as a problem to
be dealt with by experts. It has supported a high-
technology, pharmaceutically intensive, and special-
ized expert-led approach to treating parts of the
problem presented by older “consumers” (more
recently called customers) who seek goods and ser-
vices to address health and illness. Due to its domi-
nant position in gerontology and geriatrics, the
biomedical model of aging has exerted a strong influ-
ence over the development of social policy and the
distribution of research and medical care funding—
indeed, over the organization, financing, and delivery
of medical care in the United States.

Critical gerontologists have argued that the domi-
nance of the biomedical model of aging obscures the
extent to which illness and other problems of the
elderly are influenced and shaped by potentially mod-
ifiable social factors such as (a) income and educa-
tion, (b) safe and supportive housing environments
that promote health and well-being, (c) opportunities
for meaningful human connection, and (d) public
financing for needed rehabilitation and nonmedical
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supports and health-promoting services and activities.
As a dissenting voice, critical gerontologists suggest
alternate sets of definitions of the problem(s) and pol-
icy solutions to address complex social and environ-
mental factors and forces that significantly shape,
structure, and modify the basic processes of old age
and aging on multiple levels.

Insofar as the biomedicalization of aging fosters the
tendency to equate old age with disease and depen-
dency, old age is seen as pathological, abnormal, and
undesirable. This contributes to the stigmatization of
the old and, in turn, to potentially negative attitudes of
members of society toward older persons and of older
persons toward themselves. One consequence may be
a diminishing sense of personal control and self-
efficacy, both of which are vital to self-esteem and
positive functioning in old age. Critical gerontologists
have documented the ways in which the portrayals of
older people as useless, burdensome, and unable to
think shape action within families, within the media,
and by the state in the form of policy. Critical scholars
have reframed questions of the association between
age and illness as a social process rather than a biolog-
ical process, insisting on the examination of health and
illness in the context of inequalities produced by race,
class, and gender as they are experienced (and accu-
mulate) over the life course.

Critical gerontologists have contended that the bio-
medical model erroneously equates (and conflates)
the needs and definitions of physicians, the medical
profession, and a vast medical industrial complex with
the health and health care needs of the aging and the
larger society. The multilevel approach attends to the
structural interests of multiple stakeholders (the state
and policymakers; transnational corporations and 
the medical, insurance, and pharmaceutical industries;
nonprofit organizations; and the elderly themselves)
and how their actions affect the health and health care
of older persons. A critique of the biomedical model
of aging suggests the need for changes in how (a) pub-
lic policy is framed and resources are allocated (or
not) to research, services, and human needs; (b) the
media reports on health and aging; (c) ideologies 
of productivity and independence devalue older
people; (d) care work is distributed primarily (and

inequitably) to women as formal and informal care
providers between public and private social worlds;
and (e) the lives of older people are valued (and deval-
ued) within their families, in the workplace, and by
the state and the market. Critical gerontologists exam-
ine the institutional roles and powerful structural
interests both within and between the state and differ-
ent corporate sectors as well as the larger economic
system of national and global capitalism. In so doing,
a relevant topic of inquiry is the privatization of pub-
lic services and health policy such as Medicare. More
recently, the attention of critical gerontologists has
turned toward globalization and its effects on health
and aging.

In committing to critical analysis of health and
aging, a major goal of critical gerontology is praxis—
the linkage of theory and research to action and social
change in the service of reducing social inequalities in
health and aging, dismantling the pernicious effects 
of ageism, and combating social injustice. Aspiring 
to such goals requires an openly critical, reflexive,
and interdisciplinary approach—one that may be
unflinchingly critical of current organizational and
societal arrangements and institutions (the status quo).
Currently, critical gerontologists are responding to the
enlarged scope of work required to address complex
and interconnected societal and global problems aris-
ing from the rapidity and magnitude of change, tech-
nology, and modernity, much of which is expressed in
the processes of globalization and the near-hegemonic
ideology of the market as well as the growing aware-
ness of the interconnectedness of the different spheres
of society. Scholars in critical gerontology are press-
ing forward with critiques and debates on postmod-
ernism and antimodernism (Jan Baars, Dale Dannefer,
Chris Phillipson, Simon Biggs, Alan Walker, Carroll
Estes, and Joe Hendricks) that have significant rele-
vance for critical gerontology of health and aging.

A critical gerontology perspective on social policy
of health and aging seeks to provide alternatives in
conceptual and paradigmatic thinking that locates
some of the key factors of “healthy aging” in the
larger society, economy, and body politic and that pri-
oritizes the production of health care as a social good
for all individuals rather than as an economic good for
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individuals who can afford to purchase it privately.
Future critical gerontology in health and aging will be
driven by a number of issues such as the following:

• The dramatic rise in social inequality (gap between
the rich and the poor) in society between Americans
of all ages and its rise within the older generation; the
consequences of the high social inequality for the
health and quality of lives of older women, minori-
ties, people with disabilities, and poor and middle-
class people; and the effects of social inequality on
both health care access and health outcomes across
the older generation and amplified by institutional-
ized sexism, racism, classism, and ableism

• The effects of privatization and corporate rationaliza-
tion on the elderly; how the (enacted and threatened)
changes in social policy that trade off federal univer-
sal social provision for decentralized state, locally
determined, and/or individually elected provision
affect the health and health care of the aging, parti-
cularly for those who are most vulnerable; and
whether devolution, deregulation, and globalization
are fostering a “race to the bottom” that affects the
health of the elderly

• The critiques of the biomedicalization of disability
and the commodification, privatization, and rational-
ization of rehabilitation and personal assistance ser-
vices offered by the independent living movement
and other social movements for the civil rights of
people with disabilities; the consideration of disabil-
ity as an axis of oppression and inequality on par
with, and continually intersecting with, race, class,
gender, sexuality, and age, the effects of which accu-
mulate across the life course; the social construction
of people with disabilities as a demographic, finan-
cial, and social problem; and the questions about
both citizenship and risk (individual and societal)
introduced by impaired/disabled bodies and aging
bodies

• Where the welfare state is going, what this means 
for the economic and health security of the elderly,
and what the effects are for the health and health care
of older persons and inequalities and inequities
within (more specific concerns are the future of
Social Security, Medicare, and Medicaid in the short
and long term and their consequences for older
Americans by race, ethnicity, class, gender, and
[dis]ability)

• The effects of globalization and the rise of multina-
tional institutions of financial capital for the health,

health care, and health policy for the elderly in the
United States and around the world

• Developments of the resistance to the encroachment
of global capital on the lives of the elderly and others
in society and the relative success of competing
social movements in health and aging; for example,
those organizing for entitlement versus privatization,
universal health care, and long-term care

In each of these areas, a major task for critical
gerontologists is to illuminate alternative understand-
ings and visions of what is possible in health, health
care, and health policy in and for later life. The critical
lens is intended to open up a distance between what
people are told are the “choices” available to them and
their own views on personal and collective needs. The
critical lens is intended to facilitate our ability to dis-
criminate between what we are taught to believe and
the opportunities to build alternative possibilities for us
and for our aging society. This represents an emanci-
patory project built on both critique and reflexivity
designed to encourage our abilities and perceptions of
the aging self as a conscious agent in spite of the cir-
cumstances in which social actors find themselves. For
many critical scholars, it is essential that common
causes be discovered and built on rather than disem-
powering differences between social groups.

—Carroll L. Estes and Brian R. Grossman

See also Epidemiology of Aging; Life Course Perspective on
Adult Development
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DEATH, DYING, AND HOSPICE CARE

The experience of death and dying has changed in the
United States since the 19th century. Back then, most
people died in their homes surrounded by family and
friends. Rituals included adults as well as children,
especially in keeping vigil as the dying person slowly
drifted into death. Beginning in the 20th century,
the rate of infant mortality dropped sharply. Life
expectancy increased by approximately 30 years dur-
ing the 20th century, and now a newborn is expected
to live well into the seventh or eighth decade of life.
The causes of death have also shifted from infectious
diseases, such as diarrheal diseases, respiratory infec-
tions, and parasitic diseases (including typhoid fever,
diphtheria, and tuberculosis) that preyed on the very
young, to chronic diseases (including cancer, stroke,
and cardiovascular diseases) that affect mostly the
elderly. This epidemiological shift in the patterns of
disease is attributed to better hygiene and housing,
improved diet, safer roads and work conditions,
safer transportation vehicles, and the unprecedented
development of medical technology starting with the
advent of antibiotics during the mid-20th century.

During the early 1900s, approximately 80% of deaths
occurred at home; only 20% occurred in institutional
settings (hospitals and nursing homes). By the early
21st century, this trend was reversed, and now nearly
80% of deaths occur in hospitals and nursing 
homes surrounded by advanced medical technology,

including ventilators, dialysis machines, and artificial
feeding tubes. The availability of technologically
sophisticated medical interventions has resulted in the
extension of life in debilitated conditions that prolong
the natural process of dying, leading to the develop-
ment of hospice care.

The hospice movement was born out of the philos-
ophy that it is possible to maintain a high quality of
life for as long as possible but to give priority to the
quality of life rather than the quantity of life. This is
achieved through surrounding the person experienc-
ing a life-limiting illness with loved ones and through
focusing on palliative and spiritual care rather than on
medical interventions that prolong the dying process.
Hospice is not necessarily a place; it is a program of
medical, social, and spiritual services provided to the
dying individual and his or her family. Hospice ser-
vices can be provided in the person’s home, a hospi-
tal, a nursing home, an assisted-living facility, or a
free-standing hospice center. In the United States,
anyone facing a life-limiting illness can qualify for
hospice services regardless of age, sex, religion, race,
or medical diagnosis and also regardless of ability to
pay. Services are funded by all traditional medical
funding sources such as Medicare, Medicaid, health
maintenance organizations, private insurance compa-
nies, and private funding.

St. Christopher’s Hospice, the first-ever hospice,
was founded in 1967 in London by Dame Cicely
Saunders. The concept of hospice care was later
brought to the United States by Florence Wald, dean
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of the Yale School of Nursing, who invited Saunders
to become a faculty member at Yale. The Connecticut
Hospice, the first hospice in the United States, was
then opened in 1974 in Branford, Connecticut.
Hospice services have become increasingly accepted
over the years, and in 2001 approximately 3,200 hos-
pice programs provided care to 775,000 patients in the
United States alone. One fourth of all those who died
in 2001 did so while receiving hospice services.
Hospice services are provided by a multidisciplinary
team that includes physicians; nurses; home health
aides; social workers; spiritual counselors; volunteers;
and speech, physical, and occupational therapists.

During the 19th century, high infant mortality and
the involvement of the extended family made death 
a familiar and accepted part of life. With the advent 
of antibiotics, vaccines, and other life extensions,
people’s attitude changed to one where death was
treated as a taboo topic. Cultural attitudes about death
have since progressed from death denying to death
recognizing, thanks to the efforts of Elisabeth Kübler-
Ross, the Swiss psychiatrist who published the land-
mark book On Death and Dying in 1969. This book of
interviews with dying cancer patients identified the
stages of grief that have become the gold standard:
denial, anger, bargaining, depression, and (finally)
acceptance. Critics later discounted Kübler-Ross’s
writings because of the implication that all humans
react similarly and that emotions occur in a linear
fashion, charges that Kübler-Ross denied. Some
people clearly experience death in the way Kübler-
Ross described, but others may skip one or more of
the stages or may vacillate repeatedly between the
stages. In spite of the controversial aspects of her writ-
ings, Kübler-Ross is indisputably credited with break-
ing down the barriers surrounding discussions of
death and dying and spearheading many of the now
familiar interdisciplinary interventions.

One of the most valued services provided by hos-
pice programs is helping family members and other
caregivers with their grief, mourning, and bereave-
ment following the death of the hospice patient.
Whereas bereavement refers to the specific death
event and the feeling of deprivation of a valuable part
of life, grieving over the loss of life, physical and

social functions, and/or companionship may start at
any time—even before death occurs. This is referred
to as anticipatory grief. Grief can be triggered when
social isolation becomes the norm after serious life-
limiting illness develops. Frequently, caregivers are so
involved in the care of the terminally ill person that
social contacts diminish incrementally, resulting in
devastating social isolation. Social isolation affects
the terminally ill person as well as the caregivers, and
social death, or the gradual withdrawal from all social
contacts and responsibilities, becomes the norm.
Anticipatory grief can affect all members of the
terminally ill person’s milieu, even when death does
not actually occur (i.e., during a relapse or remission
of the disease). The fact that death is yet to occur
delays the normal processes of grief and presents a
complicated course of coping with the loss. Grief is
exhibited in physical, emotional, and behavioral reac-
tions. Physical reactions consist of loss of sleep and/
or appetite and/or a heavy feeling on the chest.
Emotional reactions of anxiety, sadness, anger, and
depression are common. Behavioral reactions are
expressed by hitting one’s chest, crying, and/or even
exhibiting extreme stoicism.

Eventually, healing starts through the process of
mourning, a time that allows for integrating the loss
in everyday activities. People exhibit to the world
that they are in a period of mourning by wearing a
black armband or clothing of certain colors (e.g.,
white in some Asian and north African countries,
black in Europe and the United States), avoiding
appearances of enjoyment (by withdrawing from
activities such as going to the theater and even
watching television or listening to the radio), or by
not wearing makeup or cutting one’s hair (common
in some Native American tribes). Mourning rituals
may be culture specific, but the experience of griev-
ing the loss of a loved one is general and universal.
Social norms dictate when the mourning period
ends. When the mourning period is officially over, a
return to normalcy and to routine life experiences,
such as working and resuming social connections, is
expected. An assessment may be needed to deter-
mine whether the bereaved is progressing effectively
in the mourning process or whether the grief is
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complicated and unresolved. This condition can
develop if the death of the loved one occurred unex-
pectedly (as in case of the death of a child), if there
are unresolved conflicts between the deceased and
the person experiencing the grief, or if the caregiver
was immersed in caregiving duties and responsibili-
ties immediately preceding the death.

Complicated and unresolved grief resulting from
the loss of a loved one must be distinguished from
major depression, which is a psychiatric diagnosis.
Complicated grief is characterized by an inability to
cope for more than 6 months after the occurrence of
death. Feelings of disbelief, anger and bitterness,
yearning and longing for the deceased person, and
feeling preoccupied by the death are examples of
this experience. Complicated grief can be diagnosed
by administering assessment tools such as the
Inventory of Complicated Grief. Hospice profes-
sionals are trained to recognize the variety of grief
symptoms at very early stages and can either pro-
vide appropriate counseling themselves or make
referrals to other specialists who routinely deal with
grief counseling.

—Hana Osman

See also Bereavement and Grief; Palliative Care and the End 
of Life
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DELIRIUM AND CONFUSIONAL STATES

Delirium, sometimes referred to as an acute confu-
sional state, is a disturbance of consciousness and
cognition that develops and fluctuates over a short
period of time. This syndrome often occurs in
response to a medical condition, but it may also be the
result of the administration or withdrawal of drugs.
Delirium can occur in patients of any age, but it is dis-
tinctly common among older patients and is associ-
ated with prolonged hospital stays, increased health
care costs, and an increased likelihood of dementia
and death.

The specific diagnostic criteria for delirium, as
outlined by the American Psychiatric Association in
the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision (DSM-IV-
TR), are (a) disturbance of consciousness (i.e.,
reduced clarity of awareness of the environment) with
reduced ability to focus, sustain, or shift attention; (b)
change in cognition (e.g., memory deficit, disorienta-
tion, language disturbance) or the development of a
perceptual disturbance that is not better accounted for
by a preexisting, established, or evolving dementia;
and (c) development of the disturbance over a short
period of time (usually hours to days) and a tendency
to fluctuate during the course of the day. Delirium
may be associated with a disruption of the sleep–wake
cycle, and deterioration often occurs in the evening 
(a condition known as sundowning). In addition to
impaired awareness of the environment (i.e., inatten-
tion), the delirious patient demonstrates increased or
lowered alertness (restlessness and hyperactivity or
sluggishness and lethargy). Other symptoms associ-
ated with delirium include hallucinations and/or delu-
sions and emotional disturbances, with fear, anger,
and depression being common.

Although delirium is typically attributed to a gen-
eral medical condition, substance intoxication, or sub-
stance withdrawal, numerous factors play a role in the
development of delirium. These factors include infec-
tion (especially urinary tract infection and pneumo-
nia), heart disease, neurological disease (e.g., stroke,
meningitis, seizure), respiratory failure or illness,
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abnormal sodium levels, urinary retention, constipa-
tion, surgery, pain, and treatment with prescription
medications. Although these conditions may lead 
to delirium in any patient, risk factors make some
persons more predisposed to delirium (e.g., older age,
dementia, hearing or vision impairment, depression,
immobility, alcohol abuse). In fact, multiple factors
commonly result in delirium, especially in older hos-
pitalized patients.

Drugs are frequently implicated in the develop-
ment of delirium in older patients because most of
these patients are exposed to multiple medications.
Older patients are particularly vulnerable to adverse
drug reactions, including delirium, due to a reduced
ability to metabolize and excrete the drugs via liver
and kidney function. Many of the medications regu-
larly prescribed to older patients are likely to cause
delirium. These include, but are not limited to, seda-
tives, analgesics, antihypertensives, antiarrhythmics,
and antibiotics. The deliriogenic effect (promoting
delirium) of these medications often compounds the
confusion brought on by an acute medical illness such
as those described previously.

Estimates of frequency of delirium depend on the
environment and population studied. The 1981 East
Baltimore Mental Health Survey studied the preva-
lence of psychiatric disease in 810 adults in a commu-
nity setting. The study estimated that delirium was
present in 0.4% of persons over 18 years of age, 1.1%
of those over 55 years of age, and 13.6% of those 
over 85 years of age. Most research evaluating older
patients hospitalized with acute medical illnesses
(e.g., pneumonia, heart failure) has found that 10% to
20% of these patients are delirious at the time of their
admission to the hospital and that an additional 10%
to 20% of them become delirious during their hospital
stay. For example, Timo Erkinjuntti and colleagues
evaluated 2,000 consecutive medical admissions of
patients age 55 years and older and reported that delir-
ium was present in 15.1% of patients at admission. A
higher percentage of patients undergoing surgery will
develop delirium. L. W. Smith and J. E. Dimsdale
analyzed 44 studies of delirium in patients undergo-
ing cardiac surgery from 1963 to 1989 and reported
that 32% of these patients developed delirium. When
including emergent as well as elective surgery, most

studies have found that 35% to 65% of patients will
develop delirium after emergency procedures.
Perhaps the highest number of delirious patients can
be found in the intensive care unit (ICU). In 2004,
E. Wesley Ely and colleagues reported that 82% of
224 mechanically ventilated patients in medical and
coronary intensive care units experienced delirium.

The number of patients found to be delirious in
research studies is typically higher than that recog-
nized by health care professionals in routine clinical
practice. The signs and symptoms of delirium often go
unappreciated in the course of routine medical care. In
addition, delirium may be mistaken for another neuro-
logical disease. For example, differentiating delirium
from dementia poses particular challenges, especially
given that a patient with dementia is predisposed to
developing delirium in the setting of an acute illness.
However, although dementia is associated with abnor-
malities of cognitive function, it does not result in an
impaired awareness of the environment, inattention,
or an abnormal level of consciousness—all defining
characteristics of delirium. In addition, dementia typ-
ically has an insidious onset, whereas an acute onset
is a diagnostic requirement of delirium.

Delirium is associated with multiple adverse effects
that have been well documented. Hospitalized patients
with delirium are up to 10 times more likely to experi-
ence medical complications. For example, delirious
ICU patients are more likely than nondelirious patients
to pull out catheters and remove themselves from
mechanical ventilators. Numerous studies have docu-
mented that delirium results in prolonged hospital
stays, increased hospital costs, and an increased need
for discharge to a long-term care facility (nursing
home) after hospital treatment. In 1990, Joseph Francis
and colleagues studied 229 inpatients age 70 years and
older and reported that the 50 patients who developed
delirium had longer hospital stays (12.1 days vs. 7.2
days), were more likely to be institutionalized (16% vs.
3%), and were more likely to die (8% vs. 1%) com-
pared with patients without delirium. Similar outcomes
have been noted in ICU patients who develop delirium.
Ely and colleagues, in a study of 275 mechanically ven-
tilated ICU patients, reported that delirium was associ-
ated with a threefold increase in the risk of death during
the 6 months after hospitalization. In addition to this
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increased risk of death, delirium is associated with an
increased risk of developing long-term cognitive
impairment during the years following hospitalization.
In 2004, J. C. Jackson and colleagues analyzed nine
studies that included 1,885 hospitalized medical and
surgical patients and reported that delirium was associ-
ated with the development of dementia during the 1 to
3 years after hospitalization.

Despite the frequent occurrence of delirium in older
hospitalized patients, the currently recommended
strategies of prevention and treatment are relatively
ineffective or of unproven benefit. Therefore, the main-
stay of delirium management is the treatment of its
underlying cause(s). That is, attention must be directed
toward the resolution of the medical illness leading to
delirium and/or the exposure to mind-altering drugs or
medications. At the same time, clinicians must also
work to prevent complications that may arise from the
disruption of consciousness and cognition.

In high-risk patients, such as older patients with
dementia who are hospitalized with acute medical
illnesses, efforts to prevent delirium are warranted.
Recommended approaches include repeatedly reorient-
ing patients with calendars, information boards, and
communication from health care workers and family;
stimulating patients cognitively and physically with
activities and exercise several times each day; promot-
ing good sleep patterns via a sleep protocol and a sleep-
friendly environment; minimizing visual and auditory
difficulties with glasses and hearing aids; and attending
to nutrition so as to prevent dehydration and metabolic
abnormalities. In 1999, S. K. Inouye and colleagues
reported that these strategies resulted in a significant
reduction in the occurrence and duration of delirium in
a randomized controlled trial of 852 older patients hos-
pitalized with a variety of medical illnesses.

Antipsychotics remain the mainstay of pharmaco-
logical therapy for delirium. For example, haloperi-
dol (a “typical” antipsychotic) is reported to improve
most symptoms of delirium, especially in the treat-
ment of hyperactive aggressive patients. Newer “atyp-
ical” antipsychotics have been used successfully to
treat delirium as well. In specific cases of substance
withdrawal delirium, other pharmacological therapies
may be indicated (e.g., benzodiazepines in the treat-
ment of alcohol withdrawal). It is important to note,

however, that clinical research studies supporting the
use of medications to treat delirium are scarce and that
each of the recommended medications carries the risk
of adverse side effects. In fact, no large, placebo-
controlled, randomized controlled trials have been
conducted to evaluate the efficacy or safety of
haloperidol—a drug recommended by the American
Psychiatric Association—for the treatment of delir-
ium. Therefore, the possible benefits of treatment
must be weighed against the associated risks when
considering pharmacological therapy for delirious
patients. Older patients are especially susceptible to
the adverse effects of drugs, and treatment should be
initiated with low doses.

—Timothy D. Girard and E. Wesley Ely

See also Adverse Drug Reactions; Adverse Drug Withdrawal
Events; Age-Related Changes in Pharmacokinetics and
Pharmacodynamics; Agitation; Alzheimer’s Disease;
Behavioral Disorders in Dementia; Mild Cognitive
Impairment; Neurological Disorders
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DELUSIONAL DISORDERS

See SCHIZOPHRENIA, PARANOIA, AND DELUSIONAL

DISORDERS

DEMENTING ILLNESS

See ALZHEIMER’S DISEASE

DEMOGRAPHY OF AGING

Whereas demography is the study of the size, compo-
sition, and territorial distribution of the population,
demography of aging refers to the changing pro-
portion of older adults in the population. In the United
States, fertility trends during the 20th century
declined steadily, with the notable exception of the
post–World War II baby boom from 1946 to 1964.
Mortality rates also declined throughout the century,
but in a very different way. During 
the first half of the century, mortality
declined fastest among the very young
as improved sanitation and hygiene
decreased the rates of infectious dis-
ease. During the second half of the cen-
tury, mortality declined fastest among
middle-aged and older adults with
improvements in surgical techniques
and treatments for a variety of diseases,
most notably cardiovascular disease.
Both the fertility and mortality trends
resulted in an older population as more
people survived infancy and childhood
during the early part of the century and
aged longer due to decreased old age
mortality. During the 21st century, the
U.S. population will continue to age as
the baby boomers begin to reach 
65 years of age in 2011 and survive to
mid-century.

Size and Location of 
the U.S. Population

In the United States in 2000, persons age 65 years and
older made up approximately 13% of the population.
The age of 65 years is important because that is the
time when people traditionally retire from paid
employment to receive income through the Social
Security program. By 2100, the population age 65
years and older will constitute approximately 23% of
the population (Figure 1). Of particular concern is the
potential growth in the population age 85 years and
older because they are the most likely to require med-
ical and social services. In 2000, those age 85 years
and older represented approximately 2% of the popu-
lation; by 2100, this proportion will more than triple
to approximately 7%.

Older adults live in all 50 states and constitute
approximately 13% of the U.S. population, but they
are concentrated in certain areas. Table 1 shows the 
10 states with the highest percentages of persons age
65 years and older in 2000 and those projected for
2030. Not surprisingly, Florida is the oldest state, with
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17.6% of its residents age 65 years 
and older. Other states in the top 10 are
diverse states such as West Virginia,
Iowa, North Dakota, South Dakota, and
Maine. By 2030, Florida will still be the
oldest state, with 27.1% of its popula-
tion age 65 years and older. New to the
top 10 will be Wyoming, New Mexico,
Montana, Vermont, and Delaware.
States no longer in the top 10 will
include Pennsylvania, Iowa, Rhode
Island, Arkansas, and Connecticut. The
age structure of these states can change
due to both in-migration of retirees, as
in Florida’s case, and out-migration of
young adults to urban areas for eco-
nomic opportunity, as is probably the
case with Iowa.

LLiiffee  EExxppeeccttaannccyy

One of the major reasons for the explosive growth
of the older population during the 20th century was the
increase in the average life expectancy, which is the
average number of years a person can expect to live
from a specified age (usually birth). During the last
half of the 20th century, life expectancy increased 
for both men and women, although women’s life

expectancy was longer than men’s at every period. At
birth, men and women in 1950 could expect to live
65.6 and 71.1 years, respectively. By 2000, they 
could expect to live 74.1 and 79.5 years, respectively
(Figure 2). Life expectancy also differs by race/ethnicity
(Figure 3). Average life expectancy for Whites at birth
was 69.1 years in 1950. By 2000, it had grown to 77.4
years. Average life expectancy for African Americans
at birth grew from 63.9 years in 1960 (1950 data not
available) to 71.7 years in 2000; African Americans
have participated in improvements in life expectancy,
but not relative to Whites.

Compositional Characteristics

AAggee

The age structure within the older population 
also will change during the 21st century (Table 2).
Between 2000 and 2100, the general population is
projected to grow by a factor of 1.1 times. At the same
time, the population age 65 years and older will grow
by a factor of 0.8 times, reflecting the deaths of the
baby boomers around mid-century. However, those
who are age 85 years and older during the same time
will increase by a factor of 3.1 times. Centenarians
will increase dramatically, by a factor of 45.5 times,
although their numbers will remain relatively small.

Demography of Aging———141

Table 1 Changes in the Top 10 Oldest States 
(by Percentage Aged 65 Years and Older)
Between 2000 and 2030 in Rank Order

2000 2030

Florida 17.6 Florida 27.1
Pennsylvania 15.6 Maine 26.5
West Virginia 15.3 Wyoming 26.5
Iowa 14.9 New Mexico 26.4
North Dakota 14.7 Montana 25.8
Rhode Island 14.5 North Dakota 25.1
Maine 14.4 West Virginia 24.8
South Dakota 14.3 Vermont 24.4
Arkansas 14.0 Delaware 23.5
Connecticut 13.8 South Dakota 23.1

Source: U.S. Census Bureau, 2005.

Figure 2 Changes in Life Expectancy in the United States by
Gender: 1950, 1960, 1970, 1980, 1990, and 2000

Source: U.S. Census Bureau, 2005.
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GGeennddeerr

At age 65 years and older, females predominate, but
this varies by age. For example, in 2000, the ratio of
females to males in the population age 65 years and older
was 1.4 to 1. However, the ratio of females to males in
the population age 85 years and older was 2.4 to 1. By
2050, the ratio of females to males in the population age
65 years and older is projected to be 1.3 to 1, whereas 
the ratio for the population age 85 years and older is

projected to be 1.7 to 1. The implication is
that men’s life expectancy relative to
women’s life expectancy will increase
during the 21st century.

Differences in marital status and life
expectancy between the genders also sug-
gest differences in how older adults live.
Whereas 75% of men age 65 years and
older are married, only 44% of women
that age are married. In contrast, 45% of
older women are widowed, whereas only
15% of older men are widowed. One way
marital status differences manifest them-
selves is in the living arrangements of
older adults (Figure 4). Whereas 73% of
older men live with a spouse and only
19% live alone, 41% of older women live
with a spouse and 40% live alone. In

addition, older women are more likely to be living with
other family members, potentially affecting women’s
labor force participation by increasing the need for pro-
viding care to an older parent.

RRaacciiaall  aanndd  EEtthhnniicc  DDiiffffeerreenncceess

The older population is predominantly White due to
differences in life expectancy between Whites and

other racial/ethnic groups. Figure 5
shows the proportions of the older popu-
lation by race and ethnicity in 2000 and
projections for 2100. In 2000, non-
Hispanic Whites constituted 84% of the
population age 85 years and older. The
next two largest groups were non-
Hispanic African Americans (8%) and
Hispanics (6%). Due largely to increased
immigration among Hispanics and
Asians, as well as higher birth rates in
non-White communities, by 2100 non-
Hispanic Whites will represent less than
half of the older population (48%). At the
same time, older African Americans will
increase from 8% to 13% of the older
population, older Hispanics will increase
from 6% to 28%, and older Asians will
increase from 2% to 10%.
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Table 2 Increase in Centenarians, Persons Age 85 Years and Older,
and Persons Age 65 Years and Older: 2000 to 2100

Change in 
Number Percentage Percentage

Centenarians
2000 65,000 0.02 45.5
2100 5,323,000 0.93

85 years and older
2000 4,312,000 1.6 3.1
2100 37,030,000 6.5

65 years and older
2000 34,835,000 12.7 0.8
2100 131,163,000 23.0

Total population
2000 275,306,000 100.0
2100 570,954,000 100.0 1.1

Source: U.S. Census Bureau, 2005.
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DDiiffffeerreenncceess  iinn  SSoocciiooeeccoonnoommiicc  SSttaattuuss

There are also differences in socioeconomic status
(SES) in the older population. Most researchers exam-
ine SES using two standard measures:
income and education. Table 3 presents
differences in educational attainment
for Whites and African Americans in
1950, 1975, and 2000. At all three
periods, Whites have higher educational
attainment than African Americans, and
although both races experience higher
educational attainment during the later
years, African Americans do not catch
up to Whites because they started out so
disadvantaged relative to Whites. The
result of this education differential is
seen in Figure 6, showing the propor-
tions of the older population living at or
near the poverty level, which in 2004
was $9,060 for an older individual and
$11,418 for an older couple. Clearly,
both African American and Hispanic
elders are more likely than Whites to be
poor or near poor.

International Perspectives

Although the aging of the population is
a major concern for the United States,
the country is not alone; in fact, the
United States is not even among the old-
est nations in the world. The oldest
country in 2000 was Japan, as defined
by the median age of all its citizens.
According to statistics published by the
United Nations, of the 10 oldest nations
in 2000, 5 were in Western Europe,
2 were in Scandinavia, 2 were former
Soviet bloc countries (Bulgaria and
Croatia), and Japan rounded out the list.
It is interesting to speculate on the rea-
sons why this mix of countries may be
the oldest; for example, one would think
that life expectancy in Bulgaria would
not be as long as that in Switzerland,
so it might come as a surprise that the
median age in Bulgaria is 39.1 years

compared with 40.2 years in Switzerland, as noted 
in the United Nations publication, World Population
Prospects: The 2002 Revision.
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In contrast, the same United Nations report stated
that the 10 countries of the world that have the high-
est life expectancies are composed of 2 countries from
Western Europe, 2 from Scandinavia, 2 from Asia,

and 4 others from various parts of the world.
Switzerland’s average life expectancy was 79.1 years
in 2000, but Bulgaria, although nearly as “old” as
Switzerland, is not among the top 10. The reason for

this most likely is that Switzerland is an
“old” country due to better health and
greater longevity of the Swiss, whereas
Bulgaria is “old” due to the out-
migration of its youth toward economic
opportunities elsewhere.

By 2050, Japan is projected to 
still lead the world in being the oldest
country, but by that time five of the 
oldest countries will be from the for-
mer Soviet bloc, three from Western
Europe, and two from Asia. Again we
find that none of the former Soviet
Union republics is on the list of the top
10 countries in average life expectancy
in 2050, according to United Nations
figures. These projections are based on
the best current knowledge, however,
and one might expect that economic
opportunities in the former Soviet
Union republics would improve in the

144———Demography of Aging

Table 3 Trends in Educational Attainment by Gender, Race, and Ethnicity: 1950, 1975, and 2000

Percentage Percentage Percentage 
Change Change Change

Grade Level 1950 1975 2000 1975–1950 2000–1975 2000–1950

Whites
9 to 11 9.3 14.9 12.9 60.2 –13.4 38.7
High school graduate 10.0 20.1 36.9 101.0 83.6 269.0
Some college 4.1 8.2 18.8 100.0 129.3 358.5
4+ years college 3.5 7.9 16.1 125.7 103.8 360.0

African Americans
Up to 8 87.0 78.1 30.8 –10.2 –60.6 –64.6
9 to 11 4.1 9.2 23.6 124.4 156.5 475.6
High school graduate 2.8 7.7 26.9 175.0 249.4 860.7
Some college 1.3 2.4 11.0 84.6 358.3 746.2
4+ years college 0.9 2.3 7.6 155.6 230.4 744.4

Source: Adapted from National Center for Health Statistics. Data Warehouse: Educational Attainment by Age, Sex, and Race-Hispanic
Origin. United States, 1940–2004. CPS (CPE04a); 2005. Available at: http://209.217.72.34/aging/TableViewer/tableView.aspx?
ReportId=319. Accessed June 13, 2005.
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future. Still, they might not improve relative to the
rest of the world.

The demography of aging is an important topic con-
sidering the resources that most societies devote to
health and social welfare systems for older adults. It is
critically important to understand the impact that aging
societies will have on funding for acute and long-term
health care services for older adults. At the same time,
and particularly for countries with few resources to
devote to the well-being of their older adults, it is also
important to understand the impact that the aging of
the population will have on informal systems of care
for older adults, primarily their families.

—Sandra L. Reynolds

See also Active Life Expectancy; Age–Period–Cohort
Distinctions; Longevity
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DEPRESSION AND

OTHER MOOD DISORDERS

Depression is one of the most disabling of health con-
ditions worldwide and is expected to become more so
within a generation. However, studies of community
residents demonstrate a surprisingly low prevalence of

major depression among those age 65 years and older.
From 1% to 2% of women and less than 1% of men
meet diagnostic criteria for major depression. Both
current and lifetime prevalence rates are lower among
older persons than among the middle-aged. These rel-
atively low rates persist after accounting for suicide
and institutionalization, both of which are associated
with depression.

However, the prevalence of depressive symptoms
that do not meet the threshold for a clinical diagnosis
is considerable for seniors, with most studies report-
ing rates of 15% or more. These subsyndromal states
are not benign. Minor depression is associated with
excess disability, increased use of health services, and
poor health outcomes, including higher mortality.
Although rates of dysthymia (2%), a minor depression
lasting 2 or more years, and of adjustment disorder
with depressed mood (4%) are higher than those for
major depression, the prevalence of these states is also
lower in older adults than in younger adults. Similarly,
the prevalence of bipolar disorder decreases across the
age spectrum, from a prevalence of approximating
1.5% during young adulthood to 0.1% among persons
age 65 years and older.

The prevalence rates of both major and minor
depression relate to the setting and methods used to
identify cases. Major depression is found in 6% to
10% of older patients in primary care clinics and in
12% to 20% of nursing home residents. Rates varying
from 11% to 45% have been reported among elderly
patients requiring inpatient medical care. The pre-
valence of minor depression in outpatient medical
clinics varies from 8% to more than 40%. Major
depression is the most common disorder among
elderly patients seen in psychiatric settings and
accounts for at least 40% of outpatient and inpatient
admissions. Similarly, bipolar disorder is common
among older psychiatric patients, representing
between 3% and 10% of admissions of older adults.

Although aging does not markedly affect the pre-
sentation of major depression, differences between
younger and older depressed patients are apparent.
Older patients more often express somatic concerns
and less frequently report depressed mood or guilty
preoccupations. Among patients who deny sadness, a
persistent loss of pleasure and interest in previously
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enjoyable activities (anhedonia) is necessary for a
diagnosis of major depression. Thus, a person need
not exhibit a depressed mood to meet criteria for
major depressive disorder.

Diagnosis is complicated by symptoms of major
depression overlapping with those of physical illness.
Older patients with serious medical illness may be
preoccupied with thoughts of death because of associ-
ated disability or pain. The Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-
IV) criteria for major depression require that the
depressive symptoms not be a direct effect of a gen-
eral medical condition or medication used to treat it,
but this distinction based on cause may be difficult to
make reliably. The alternative diagnosis, mood disor-
der due to a general medical condition, should be used
when depression appears to be a direct result of a
medical condition such as hypothyroidism. Patients
with psychotic depression have sustained irrational
beliefs and, like those with thoughts of suicide, are
more prone to recurrent episodes.

A diagnosis of mania requires a period of elevated
mood lasting for at least a week plus three additional
symptoms such as inflated self-esteem, grandiosity,
hypersexuality, increased activity, decreased need for
sleep, pressured speech, racing thoughts, flight of
ideas, and distractibility. Paranoid or grandiose ideas
may be present but are implausible rather than bizarre.
Older patients with bipolar disorder are more likely
than younger persons to exhibit a mix of depression
and irritability. Pressured tangential speech is com-
mon, although the severity of thinking disturbance is
less pronounced than it is in young adults. Flight of
ideas, hypersexuality, and grandiosity may be present
but are typically less prominent. Late-onset mania is
often associated with stroke.

Medical disorders that imitate depression are
particularly important to consider in older patients
because of the increased prevalence of physical ill-
nesses during late life. For example, older hyperthy-
roid patients may present with apathy and diminished
energy that may be mistaken for the anhedonia of
depression. The distinction of apathy from true
depression becomes particularly important among
patients with Parkinson’s disease, carcinoma of the

pancreas, or dementia because depressive syndromes
that occur commonly in these disorders are responsive
to antidepressant medications.

Major depression may be a prodrome of dementia or
may develop after the onset of cognitive decline.
Differentiation may be difficult because depression is
commonly accompanied by symptoms of impaired
concentration, indecisiveness, and apathy (also associ-
ated with dementia). An older person with depression
but not dementia may complain of memory loss and
poor concentration and may be unable to perform sim-
ple cognitive tests. Distinguishing depression from
dementia requires evidence that the cognitive impair-
ment is not consistently present, appeared with the
onset of depression, and reverses with improvement in
mood. Conversely, patients with genuine dementia may
have symptoms that imitate depression, including apa-
thy, psychomotor retardation, and sleep disturbance.
Approximately 20% of patients with early Alzheimer’s
disease meet criteria for major depression.

The syndrome of vascular depression is associated
with anhedonia and the absence of guilty preoccupa-
tions. Patients with vascular depression have a late age
of onset, risk factors for vascular disease, and pre-
frontal subcortical white matter hyperintensities on
T2-weighted magnetic resonance imaging. There is
also evidence of nonamnestic cognitive deficits in
tasks requiring initiation, persistence, and self-
monitoring. Depressed patients with such defects in
executive function may experience a remission of dis-
turbed mood in response to antidepressants but may
remain substantially disabled.

Feelings of sadness, disturbed sleep, and loss of
appetite are common among bereaved seniors but usu-
ally resolve within 2 months. However, more than 1 in
10 bereaved adults develops major depression within
2 years of the loss. In contrast, bereaved seniors 
seem less likely to develop a depressive disorder.
Bereavement complicated by major depression is
characterized by guilt and morbid preoccupations
with the deceased or suicidal ideas beyond the tran-
sient thoughts of joining the deceased that would be
expected in association with the loss. Also, uncompli-
cated bereavement is not associated with marked
functional impairment.
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Major depression is often a recurrent disorder in
both youth and old age. Observational studies in which
treatment was not provided indicate that up to one third
of depressive episodes run a chronic course and that
another third exhibit partial remission with residual dis-
ability. For patients who suffer their first episode during
late life, the period between initiation of treatment and
recovery may be prolonged. Depressed persons use
disproportionately more health services, including out-
patient visits, specialist consultations, and laboratory
assessments. Comorbid medical illness predicts less
favorable outcome of late-life depression, and depres-
sion predicts greater than expected mortality from
cardiovascular events among primary care patients.

As many as 75% of older adults who commit sui-
cide are depressed, and the majority will have seen
their primary care physicians within a month of death.
Persons age 65 years and older represent less than
13% of the population but account for 25% of sui-
cides, predominantly among White males. Firearms
and hanging are the methods most commonly
employed. Beyond depression and the White male
demographic, risk factors for late-life suicide include
advanced age, comorbid physical illness, living alone,
and alcoholism.

The treatment of major depression entails three
phases: acute treatment to achieve a remission of
symptoms, continuation to prevent relapse, and main-
tenance to prevent recurrence. Continuation treatment
seeks to sustain recovery for a minimum of 6 months
following remission of symptoms. Maintenance treat-
ment is provided to patients with recurrent depression
and spans at least 3 years. Recurrent episodes compli-
cated by suicidality or psychosis may warrant lifelong
treatment. Psychotherapy, antidepressants, and elec-
troconvulsive therapy (ECT) have proven to be effec-
tive for both younger and older patients.

Although most patients prefer treatment for
depression by a primary care provider, depression
most often goes unrecognized or undertreated in this
setting. Although the frequency with which primary
care physicians prescribe antidepressants has risen
sharply, a near majority of patients do not obtain
refills after their initial prescriptions. Integration of
mental health specialists into primary care settings

achieves outcomes superior to those of antidepressant
therapy prescribed by primary care providers.
Nonetheless, full recovery rates in integrated clinics
are rarely better than 50%.

The recommendation of ECT is made when the
risk of waiting for an antidepressant to reverse suici-
dal intent or the refusal of food and fluids outweighs
the inconvenience of hospital treatment and fears of
“shock therapy.” Although maintenance ECT is some-
times used to prevent relapse, the burden that mainte-
nance ECT places on patients and their families limits
its usefulness for the long-term management of late-
life major depression.

Advances in recognition, characterization, and
treatment of depression have been substantial, but the
desired impact on associated morbidity and mortality
of the illness during late life remains far from ideal.

—Gary J. Kennedy

See also Alzheimer’s Disease; Anxiety Disorders;
Bereavement and Grief; Emotions and Emotional
Stability; Posttraumatic Stress Disorder; Psychiatric
Rating Scales; Stress; Suicide and the Elderly; 
Vascular Depression
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DIABETES

Diabetes is a group of chronic metabolic diseases
characterized by hyperglycemia due to a defect in
insulin secretion, insulin action, or both. Diabetes
mellitus increases morbidity, mortality, and health
care costs through acute and chronic complications,
including ketoacidosis, hyperosmolarity, cardiovascu-
lar disease, kidney disease, retinopathy, neuropathy,
and limb amputations.

The prevalence of diabetes increases with age.
Approximately 8.7% of American adults are affected
by diabetes mellitus, and most develop type 2 diabetes
mellitus (T2DM). The incidence of T2DM increased
by 61% in the United States between 1990 and 2002.
Population estimates from the Centers for Disease
Control and Prevention (CDC) indicate that approxi-
mately 19 million persons have diabetes mellitus. In
addition, estimates of the prevalence of prediabetes
(impaired fasting glucose [IFG] or impaired glucose
tolerance [IGT]) indicate that approximately 35
million persons 40 to 74 years of age have IFG and
that 16 million have IGT, totaling 51 million adults
with prediabetes using the new American Diabetes
Association (ADA) diagnostic criteria. Furthermore,
Third National Health and Nutrition Examination
Survey (NHANES III) data show that at least 47 mil-
lion individuals in the United States have metabolic
syndrome, a combination of conditions and diseases
(obesity, hypertension, dyslipidemia, and T2DM)
tightly linked by increased insulin resistance, dramat-
ically increasing the risk of cardiovascular events.

Classification, Etiology,
and Pathogenesis

In addition to the two major types of diabetes (type 1
diabetes mellitus [T1DM] and T2DM), rarer types of
diabetes include gestational diabetes, diabetes due to
medications (e.g., glucocorticoids), and secondary
diabetes due to diseases of the exocrine pancreas 
(e.g., infections, cancer). T1DM, formerly termed
insulin-dependent diabetes mellitus or juvenile dia-
betes, is caused by the autoimmune destruction of the

pancreatic β-cells, leading to absolute insulin defi-
ciency. Both genetic predisposition and environmental
factors such as infections are important in the pathogen-
esis of T1DM. In fact, concordance rates for T1DM are
only approximately 50% in monozygotic (identical)
twins. T1DM most commonly develops during child-
hood or adolescence and is the prevalent type of dia-
betes mellitus diagnosed before 30 years of age. T1DM
accounts for 5% to 10% of diabetes and is clinically dis-
tinguished by sudden onset, severe hyperglycemia, and
a susceptibility to develop diabetic ketoacidosis (DKA).

T2DM, formerly called non-insulin-dependent dia-
betes mellitus or adult diabetes, usually develops over
a prolonged period in stages, beginning with insulin
resistance that requires an increase in insulin secretion
to maintain normoglycemia. Over time, progressive β-
cell dysfunction in predisposed individuals occurs,
leading to impaired glucose tolerance. Progressive
pancreatic β-cell failure and increased insulin resis-
tance ultimately lead to T2DM. Genetic predisposi-
tion is very important for the development of T2DM
because the concordance between identical twins is
approximately 80%. Nonetheless, lifestyle is also an
important player in the development and severity of
T2DM. It is well known that the recent increase in the
prevalence of T2DM is tightly correlated with
increased prevalence of obesity and decreased physi-
cal activity levels. T2DM is more common in adults;
however, over the past decade, its prevalence in
children and adolescents has been increasing dramat-
ically, linked mainly to childhood obesity.

Criteria for 
Diagnosis and Screening

Screening for diabetes is recommended for all indi-
viduals with known risk factors and for those over 45
years of age. If normal, screening should be repeated
every 3 years. The ADA has issued the following cri-
teria for diagnosis of diabetes:

1. Symptoms of diabetes and a casual plasma glucose 
≥ 200 milligrams per deciliter (mg/dl) (≥ 11.1 mil-
limoles per liter [mmol/L]). Casual is defined as any
time of day without regard to time since the last
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meal. The classic symptoms of diabetes include
polyuria, polydipsia, and unexplained weight loss.

or

2. Fasting plasma glucose (FPG) ≥ 126 mg/dl (≥ 7.0
mmol/L). Fasting is defined as no caloric intake for
at least 8 hours.

3. Two-hour plasma glucose level ≥ 200 mg/dl (≥ 11.1
mmol/L) during an oral glucose tolerance test using
a glucose load containing the equivalent of 75 grams
of anhydrous glucose dissolved in water.

In the absence of unequivocal hyperglycemia with
acute metabolic decompensation, these criteria should
be confirmed by repeat testing on a different day. The
oral glucose tolerance test (OGTT) is not routinely
recommended, however, if the fasting glucose level is
normal.

Hyperglycemia not sufficient to meet the diagnostic
criteria for diabetes would be categorized as either IFG
or IGT, which are now officially termed prediabetes:

IFG = FPG 100 mg/dl (5.6 mmol/L) to 125 mg/dl 
(6.9 mmol/L)

IGT = 2-hour plasma glucose 140 mg/dl (7.8 mmol/L) to
199 mg/dl (11.0 mmol/L)

Signs, Symptoms, and 
Chronic Complications

T2DM is often diagnosed during a routine medical
examination or as an incidental finding, so patients
may have had the disease asymptomatically for years
before diagnosis, although they may already have
active long-term complications. When blood glucose
rises too high (usually > 180 mg/dl), it is detected in
the urine because it overcomes the ability of the kid-
neys to reabsorb it. As a consequence, large volumes
of urine (polyuria) are produced by the increased
osmolar load in the renal tubules. This eventually
leads to abnormal thirst (polydipsia) secondary to
dehydration. In older people, this latter mechanism of
compensation may be impaired due to reduced thirst
sensation and may lead to one of the most dangerous
acute complications of T2DM, hyperosmolarity,
which has a high mortality rate. Patients may also

experience excessive hunger because their bodies can-
not use glucose as a source of energy due to the lack
of insulin and/or reduced insulin action; thus, patients
eat more (polyphagia) but nevertheless lose weight.
Extreme hyperglycemia may lead to confusion,
drowsiness, seizures, and nonketotic hyperosmolar
hyperglycemic coma. Recently, there has also been an
increase in the incidence of diabetic ketoacidosis and
ketotic hyperglycemic coma in T2DM with severe β-
cell impairment.

After years of poorly controlled hyperglycemia, late
complications will occur, including eye (retinopathy),
renal (nephropathy), cardiovascular (myocardial
infarction, stroke, and peripheral vascular disease), and
nerve (neuropathy) complications. Diabetic retinopa-
thy can progress to retinal detachment or hemorrhage,
which can cause blindness. Diabetic nephropathy
develops in a smaller percentage of T2DM patients.
Microalbuminuria, a sign of progressive decrease in
glomerular filtration rate, can progress to end-stage
renal disease requiring hemodialysis and kidney trans-
plant. Diabetic retinopathy and nephropathy can be
prevented by tight glycemic control, reflected by near-
normal glycosylated hemoglobin A1C (HbA1C) levels.
Macrovascular complications are responsible for car-
diovascular disease, the major cause of death among
patients with T2DM. Coronary artery disease, stroke,
and claudication are other results of macrovascular
complications. Diabetic neuropathy is related mainly
to hyperglycemia, which increases the formation of
polyols and nerve damage, particularly of the small
peripheral nerves, and is also compounded by
microangiopathy due to reduced vascularization of the
nerves. Diabetic neuropathy commonly occurs as
distal, symmetric sensory deficits with numbness, tin-
gling, and paresthesias in a stocking–glove distribu-
tion. Autonomic neuropathy occurs primarily in
diabetics with polyneuropathy and can cause postural
hypotension, disordered sweating, impotence and
retrograde ejaculation (in men), impaired bladder
function, delayed gastric emptying, esophageal dys-
function, constipation, and diarrhea. Sensory denerva-
tion in the lower extremities impairs the perception of
trauma, predisposing to foot ulcers and gangrene (dia-
betic foot), ultimately leading to amputation of the
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extremity involved. Finally, in uncontrolled diabetes
cellular immunity is decreased, putting patients at
higher risk for infection from fungi and bacteria. 
Skin infections and oral and vaginal thrush are very
common.

Assessment, Management, 
and Treatment

Evaluation of the older diabetic patient can be time-
consuming. A thorough medical history and physical
examination is an important part of management. If
the patient is unable to understand or communicate,
information should be taken from members of the
family or caregivers. The history should also include a
review of medications (with particular attention to
polypharmacy), alcohol ingestion, dietary quantity
and pattern, level of physical activity, falls, inconti-
nence, sexual dysfunction, depression, and anxiety.
The physical exam should include assessment for
complications, including blood pressure as well as a
complete eye, vascular, cardiac, abdominal, skin, and
neurological exam. Particular attention should be paid
to a thorough foot exam. Lab tests should include
measurement of fasting glucose and HbA1C, a urine
test for ketones and microalbuminuria if the patient
has no evidence of overt proteinuria, a lipid profile,
blood urea nitrogen (BUN) and serum creatinine lev-
els, liver enzymes if thiazolidindiones are considered
for treatment, and electrocardiogram (ECG). Retina
angiography requiring contrast dyes should be per-
formed only when necessary because of risk of acute
renal failure.

The mainstays of diabetes management are edu-
cation, diet, and exercise. Thus, consultations should
include diabetes educators, dieticians, and (for older
patients) physical therapists to determine the type
and intensity of exercise regimen. Exercise and life-
style changes have been shown to be superior to
early drug treatment in delaying the onset of T2DM
in prediabetic patients. Also, self-monitoring of
blood glucose (SMBG) is essential for successful
control of diabetes and its complications; the patient
and/or caregivers should be deeply involved in the
care and management of diabetes. In T2DM, weight

loss is usually desirable unless the patient is very old
and/or frail, in which case dietary management
should focus more on distributing the caloric intake
adequately throughout the day, also considering the
drug regimen.

Diabetes treatment is monitored by reviewing the
SMBG log and following the HbA1C levels over time
(Table 1). HbA1C represents the integrated blood glu-
cose control over the past 2 to 3 months. The Diabetes
Control and Complications Trial (DCCT) and the
United Kingdom Prospective Diabetes Study (UKPDS)
have shown that the lower the HbA1C, the fewer the
chances of developing diabetes complications. The
ADA recommends that action be taken when HbA1C is
greater than 8% and considers diabetes to be under con-
trol when the HbA1C is 7% or less. The test should be
performed every 3 months for insulin-treated patients,
during treatment changes, or when blood glucose is ele-
vated. For stable patients on oral agents, the recom-
mended frequency is at least twice per year.

If adequate control of hyperglycemia is not
achieved by diet and exercise, oral antihyperglycemic
drugs should be considered. The current available
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Table 1 Relationship of A1C to Average Plasma
Glucose Levels

Hemoglobin A1C APG 
(%) (mg/dl) Interpretation

4 65 Nondiabetic range

5 100 Nondiabetic range

6 135

7 170 Target for diabetes 
in control

8 205 Action suggested per 
ADA guidelines

9 240

10 275

11 310

12 345

Source: Copyright © 2002 American Diabetes Association. 
From Diabetes Care, Vol. 25, 2002; 275–278. Reprinted with
permission from The American Diabetes Association.

Note: APG = average plasma glucose.



classes of oral antidiabetic agents reduce plasma
glucose levels by targeting four processes: (1) stimu-
lation of pancreatic β-cells to produce more insulin
(e.g., sulfonylureas, nonsulfonylurea secretagogues,
incretins), (2) reduction of glucose output by the liver
(e.g., biguanides, thiazolidinediones), (3) stimulation
of glucose uptake by muscle and adipose tissues 
(e.g., thiazolidinediones, metformin), and (4) reduc-
tion of glucose absorption by the gut (α-glucosidase
inhibitors). When the patient does not attain the
glycemic goals on oral therapy (β-cell failure), insulin
therapy must be started. A brief list of all these agents
and their effects is presented in Table 2.

Dyslipidemia and hypertension increase the risks
of late complications and thus require special atten-
tion. The lipid targets for diabetic patients are low-
density lipoprotein (LDL) cholesterol less than 100
mg/dl, high-density lipoprotein (HDL) cholesterol
greater than 40 mg/dl, and triglycerides less than 150
mg/dl. Statins have been shown not only to reduce
cholesterol but also to have an anti-inflammatory
effect that may be also responsible for reduced cardio-
vascular events in treated patients.

Regarding hypertension, the UKPDS has clearly
shown that aggressive antihypertensive treatment is
the most important intervention to reduce morbidity
and mortality from cardiovascular events. Thiazide
diuretics can be used safely as first-line antihyperten-
sive drugs in diabetic patients, although some reports
suggest that they may worsen glucose control.
Nonetheless, thiazide diuretics should be recom-
mended as first-line antihypertensives in African
American patients due to their protective effect on
cardiovascular events in this group. Angiotensin-
converting enzyme (ACE) inhibitors are the other
class of first-line antihypertensives for diabetes and
are usually preferred over thiazide diuretics because
they reduce the incidence of diabetic nephropathy and
improve insulin sensitivity. Angiotensin II receptor
blockers (ARBs) can be used safely in place of 
ACE inhibitors because ARBs share the same clinical
advantages, although they are more costly. Calcium
channel blockers are also effective antihypertensives
but should be used with caution because, when com-
pared with ACE inhibitors, they may increase the risk

of cardiovascular events; thus, they should be used
only as a second- or third-line choice and not in
patients who have had recent coronary events. 
β-Blockers should be avoided in patients treated with
insulin secretagogues or insulin with histories of
hypoglycemic episodes because they can mask the
symptoms of hypoglycemia, although they can be
used safely in most diabetics and should be included
in the regimen of patients with coronary artery dis-
ease. Nonetheless, the most important target is to
achieve a blood pressure level below 130/80 millime-
ters of mercury (mm Hg), which in many cases can be
achieved only with combination therapy. Finally,
aspirin may be added to the treatment regimen of
older diabetes patients given its protective effect
against cardiovascular events. However, the addition
of aspirin should be considered according to the
degree of polypharmacy and possible negative gas-
trointestinal effects.

Factors Affecting 
Treatment in the Elderly

Elderly patients commonly have coexisting illnesses
that aggravate T2DM. The elderly should be treated
as aggressively, in terms of glycemic control, as their
general situations allow. Treatment should be individ-
ualized in the geriatric population; thus, it is very
important for physicians to evaluate for geriatric
syndromes of polypharmacy, depression, cognitive
decline or dementia, injurious falls, urinary inconti-
nence, chronic pain, disability, and frailty. In addi-
tion, patients’ general conditions should be examined
for the presence of altered sensation, difficulties in
food preparation and consumption, altered recogni-
tion of hunger and thirst, altered renal and hepatic
function, presence of acute infections, decreased
exercise and mobility, neuropsychiatric disorders,
and social factors such as financial status and current
living conditions.

—Jerson Cadenas and Elena Volpi

See also Cardiovascular System; Kidney Aging and Diseases;
Metabolic Syndrome; Multiple Morbidity and
Comorbidity
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DIETARY SUPPLEMENTS

See VITAMINS, MINERALS, AND DIETARY

SUPPLEMENTS

DIETARY VARIETY

Dietary variety may be described in a number of
ways. The most basic definition is the number of dif-
ferent food or beverage items consumed in a meal, a
day, or over a longer period of time such as a month
or a year. In the United States, the average adult con-
sumes approximately 17 or 18 unique food or bever-
age items per day; however, many of these items may
be repeated over time on other days. Dietary variety
can be classified into different types, including total
dietary variety, variety within food groups, and
sources of variety that are dense or weak in vitamins
and minerals or energy. Variety can also be described
on a food level (food variety) or an ingredient level
(ingredient variety). It should be noted that there is no
consensus among researchers on a standard definition
for dietary variety. Table 1 lists and defines several
examples of different classifications of dietary variety
that have been described to date.

Dietary variety influences nutrient intake, with the
relative amounts of specific types of variety in the diet
affecting overall dietary quality. Adults who consume
a greater number of micronutrient-dense foods have

higher vitamin and mineral intakes. In contrast, those
who consume a greater number of energy-dense
foods, many which tend to be “empty calorie” sources
that are low in micronutrients, have lower vitamin and
mineral intakes. Several studies show that selecting a
diet higher in micronutrient-dense variety is associ-
ated with reduced morbidity and mortality. However,
those studies do not generally take into account
micronutrient-dense variety and energy-dense variety
at the same time. Therefore, whether consuming a diet
lower in energy-dense variety is also associated with
those variables is not known.

Dietary variety also influences caloric intake and
hence body weight status. People consume approxi-
mately 25% more calories in a meal when they are
served a greater variety of foods that differ in sensory
properties such as flavor, texture, and appearance. For
example, when sandwiches with three different fill-
ings are served, more calories are consumed than
when one sandwich type is served. The same is true
for different yogurt flavors or pasta shapes. The
effects of dietary variety on consumption appear to
extend beyond a single meal. Adults who consume a
greater variety from different food groups over several
days or months consume more calories from each of
those groups. However, variety may have either 
beneficial or detrimental effects on body weight,
depending on the food group. More variety from
energy-dense groups, such as sweets, snacks, condi-
ments, entrees, and carbohydrate-based foods, is con-
sumed by people who have higher than desirable body
weights, whereas more variety from energy-weak
vegetables, fruits, and legumes is consumed by people
who have lower healthier body weights. Reducing
energy-dense variety and increasing energy-weak 
and micronutrient-dense variety may help reduce
excess body fat. One way commercial and popular
diets may work to reduce calorie intake is by limiting
food variety.

The effects of variety on caloric intake and body
weight are not limited to humans. Laboratory animals
(e.g., rats, cats, hamsters) also consume approxi-
mately 25% more calories and gain more weight when
fed different flavored chows. The fact that variety
stimulates consumption in several species suggests a
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role for dietary variety in evolution; during prehistoric
times, a more varied diet would have helped to maxi-
mize calorie, vitamin, and mineral consumption dur-
ing times when food was plentiful, in turn helping to
maintain or minimize depletion of body stores during
times of starvation.

Sensory-specific satiety is thought to
be the underlying reason why variety
enhances food consumption. Sensory-
specific satiety refers to the observation
that as a food is consumed, its palata-
bility (taste pleasantness) decreases,
whereas the palatability of unconsumed
foods remains high. Thus, when only one
or a few foods are available, satiation sets
in more quickly than when a greater vari-
ety of foods are available. Having more
flavors and textures to choose from
allows the palatability of the meal to 
be maintained at an overall high level
because when sensory-specific satiety
sets in for one food, another previously
uneaten food that still tastes good can 
be selected. Overconsumption at restau-
rants, buffets, potlucks, and special holi-
day meals, as well as underconsumption
of leftovers, can be explained by sensory-
specific satiety and dietary variety.

Sociodemographic factors, psycholog-
ical factors, and biological factors are
associated with the consumption of dif-
ferent amounts and types of variety. For
example, people with higher incomes and
more education consume greater total
dietary variety as well as greater energy-
weak and micronutrient-dense variety.
The latter two suggest that persons of
higher socioeconomic status may have
better nutritional status due to selection of
foods varying widely in nutrients such as
fiber, protein, vitamins, and minerals.

The psychological construct called
dietary disinhibition, which can be
defined as overeating opportunistically, is
associated with greater total dietary vari-

ety consumed. Greater dietary disinhibition, indepen-
dent of other factors, is associated with higher body
mass index (BMI) as well as weight gain, whereas
people who lose weight become less disinhibited eaters.
Potentially, dietary variety may mediate relationships
between disinhibition and body weight change.
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Table 1 Definitions and Examples of Different Types of 
Dietary Variety

Dietary Variety Type Definition and Examples

Total dietary Number of unique food and beverage
variety items; mixed dishes and recipes are 

considered one item

Ingredient Number of ingredients; items in mixed dishes 
variety and recipes are considered individually 

Food group Number of unique nutritionally important food 
variety groups from which at least one item was 

consumed (fruit/vegetable, dairy, grain, and 
meat/protein)

Micronutrient-dense Number of unique food and energy-containing 
variety beverage items consumed from important 

sources of protein or micronutrients (e.g.,
fruit/vegetable-based items, dairy products,
grains, nuts, legumes, mixed main and 
side dishes)

Micronutrient-weak Number of unique food and beverage items 
variety consumed from poor sources of protein or 

micronutrients (e.g., high-sugar beverages,
noncaloric beverages with caloric condiments 
added, candy, cakes, other sweets, condiments)

Energy-dense Number of unique food items having a 
variety high number of calories per unit weight of 

food (e.g., cakes, candy, other sweets,
carbohydrate-based items with > 10%
calories from fat, cereals, pancakes, French 
fries, mixed main and side dishes)

Sources: Adapted from Roberts SB, Hajduk CL, Howarth NC, Russell R,
McCrory MA. Dietary variety predicts low body mass index and inadequate
macronutrient and micronutrient intakes in community-dwelling older adults. 
J Gerontol Biol Sci. 2005;60:613–621; and Yao M, McCrory MA, Ma G, et al.
Relative influence of diet and physical activity on body composition in urban
Chinese adults. Am J Clin Nutr. 2003;77:1409–1416.

Note: Each type of dietary variety should be specified in terms of a certain eating
occasion or time period such as variety consumed over a meal, a day, or a month.
Classifications might not be mutually exclusive.



Aging is another factor that may influence how
much dietary variety is consumed. Weight loss during
older age can lead to frailty, serious illness, and death.
This age-associated weight loss, resulting primarily
from a reduction in caloric intake, may be due to both
psychosocial factors and physiological factors.
Psychosocial factors may include social isolation and
reduced or fixed income that can result in reductions in
food choices and food accessibility. Physiological fac-
tors include altered hormonal signals and reduced
senses of taste and smell, both of which lead to a
decline in the ability to regulate food intake. Reduced
sensory input may make consumption of dietary vari-
ety less appealing, which may lead to dietary monot-
ony and therefore weight loss and reduced intake of
protein, vitamins, and minerals, all of which are espe-
cially important for maintaining health, particularly
during older age. However, both older and younger
adults are more likely to achieve adequate intake of
these nutrients when a greater variety of micronutrient-
dense foods is included in their diets.

In summary, dietary variety is one of the most
important dietary factors influencing overall health.
Having variety available stimulates consumption.
When the relative balance of food variety is energy
dense, this is likely to lead to overconsumption of
calories and weight gain. When the variety of food
consumed is micronutrient dense and energy weak,
this is beneficial because although more calories are
derived from these foods, they tend not to lead to
weight gain and at the same time provide important
nutrients for maintaining overall health. However,
energy-dense variety can also be beneficial in extreme
old age, helping to prevent or slow the rapid weight
loss that often precedes death.

—Megan A. McCrory and Susan B. Roberts

See also Nutrition and Public Health; Nutrition, Malnutrition,
and Feeding Issues
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DISABILITY AND THE

DISABLEMENT PROCESS

The disablement model, a continuum leading from
active pathology to impairments, to functional limita-
tions, and ultimately to disability, is a sociomedical
model designed by a sociologist for use in epidemio-
logical and clinical research. Saad Nagi’s disablement
model describes how chronic and acute conditions
affect functioning in specific body systems, generic
physical and mental actions, and activities of daily
life. The disablement model can help inform research
(epidemiology of disability) and public health (pre-
vention of disability) activities.

In the disablement model, active pathology
involves the interruption of normal cellular processes
and the simultaneous homeostatic efforts of the organ-
ism to regain a normal state. Active pathology can
result from infection, trauma, metabolic imbalance,
degenerative disease processes, or another etiology.
Examples of active pathology are the cellular distur-
bances consistent with the onset of disease processes
such as osteoarthritis, cardiomyopathy, and cere-
brovascular accidents.

Impairment refers to a loss or abnormality at the
tissue, organ, and body system level. Active pathology
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usually results in some type of impairment, but not all
impairments are associated with active pathology (e.g.,
congenital loss or residual impairments resulting from
trauma). Impairments can occur in the primary locale
of the underlying pathology (e.g., muscle weakness
around an osteoarthritic knee joint), but they may also
occur in secondary locales (e.g., cardiopulmonary
deconditioning secondary to inactivity).

Functional limitations, the distinct consequences 
of pathology at the level of the individual, represent
restrictions in the basic performance of specific tasks
and actions (e.g., walking, transfers).

Disability is defined as difficulty or limitation in
performing activities in one or more domains of daily
life (from personal care to hobbies) due to a health or
physical problem. Disability is not a personal charac-
teristic; instead, it is the expression of a physical or
mental limitation in a social context.

Not all impairments or functional limitations
precipitate disability, and similar patterns of disability
may result from different types of impairments and
limitations in function. Furthermore, identical types
of impairments and similar functional limitations may
result in different patterns of disability.

The disablement model can be illustrated with a
clinical example. Two patients with rheumatoid arthri-
tis may present with a very similar clinical profiles with
moderately severe impairments such as restricted range
of motion and muscle weakness. Their patterns of func-
tion may also be similar with a slow painful gait and
difficulty in grasping objects. Their disability profiles,
however, may be radically different. One individual
may restrict or eliminate his or her outside activities,
require help with all self-care activities, spend most of
the time indoors watching television, and be unem-
ployed and depressed. The other individual may fully
engage in his or her social life, receive some assistance
from a spouse in performing daily activities when
needed, be driven to work, and be able to maintain full-
time employment through workplace modification.

The Disablement Process

In their work on the disablement process, Lois M.
Verbrugge and Alan M. Jette maintained Nagi’s

original concepts but extended his model by specify-
ing specific dimensions of disability and included in
the model relationships among sociocultural factors
(e.g., physical and social environments) and personal
factors (e.g., lifestyle behaviors and attitudes) with the
core disablement concepts.

Verbrugge and Jette defined disability as a broad
range of role behaviors that are relevant in most
people’s daily lives. Five commonly applied dimen-
sions of disability evolved from this line of scientific
inquiry:

• Basic activities of daily living (ADLs): including
behaviors such as basic personal care

• Instrumental activities of daily living (IADLs):
including activities such as preparing meals, doing
housework, managing finances, using the telephone,
and shopping

• Paid and unpaid role activities: including occupa-
tion, parenting, grandparenting, and student roles

• Social activities: including attending church and
other group activities and socializing with friends
and relatives

• Leisure activities: including sport and physical recre-
ation, reading, and distinct trips

The subdomains of disability behavior highlight
the varied nature of role task behavior, from fairly
basic self-care activities to advanced and complex
social, work, and leisure activities.

Verbrugge and Jette’s work was an attempt to attain
a full sociomedical framework of disablement that
they defined as the impact that chronic and acute con-
ditions have on functioning of specific body systems
and on people’s abilities to act in necessary, usual,
expected, and personally desired ways in their society.
They coined the term disablement process and defined
it as the dynamics of disablement; that is, the trajec-
tory of functional consequences over time and the fac-
tors that affect their direction, pace, and pattern of
change. Feedback effects are included in the disable-
ment process to cover dysfunction spirals and sec-
ondary conditions; that is, new conditions launched by
a given disablement process.

Verbrugge and Jette argued that one might analyze
and explain disablement relative to three sets of
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variables: predisposing risk factors, intra-individual
factors, and extra-individual factors. These categories
of variables, which are external to the main disable-
ment pathway, are defined as follows:

• Risk factors are predisposing phenomena that are
present prior to the onset of the disabling event and
that can affect the presence and/or severity of the dis-
ablement process. Examples include sociodemo-
graphic background, lifestyle, and biological factors.

• Intra-individual factors include lifestyle and behav-
ioral changes, psychosocial attributes and coping
skills, and activity accommodations made by the indi-
vidual following the onset of a disabling condition.

• Extra-individual factors pertain to the physical
context, as well as the social context, in which the
disablement process occurs. Environmental factors
relate to the social factors, as well as the physical
environmental factors, that bear on the disablement
process. These can include medical and rehabilitation
services, medications and other therapeutic regimens
such as exercise and physical activity, external sup-
ports available in the person’s social network, and the
physical environment.

The ICF Model of Disability

One of the more recent developments related to mod-
els of disability is the development of the International
Classification of Functioning, Disability, and Health
(ICF) by the World Health Organization in 2001. The
ICF is meant to codify a classification of functioning,
disability, and health to provide a unified standard
international language and framework for the descrip-
tion of health and health-related state. In contrast to
the disablement process, the ICF views the concept of
disability as an umbrella term and does not provide a
single way to determine disability status.

As in the disablement process, the ICF identifies
three levels of human function: functioning at the
level of body or body parts, the whole person, and the
whole person in his or her complete environment.
These levels, in turn, contain three aspects of human
function: body functions and structures, activities, and
participation. The term disability is used to denote a
decrement at each level (i.e., impairment), an activity
limitation, and a participation restriction.

The first component of the ICF model is body func-
tions and structures, which are defined as the body’s
physiological functions. Body structures are organs,
limbs, and their components. Impairments are body
function or structure difficulties that cause significant
deviation or loss.

The ICF defines the activities and participation
concepts as follows: In the context of health experi-
ence, activity is an individual executing a task or an
action, and activity limitations are difficulties an indi-
vidual has in executing activities. Participation is
participating in a life situation, and participation
restrictions are difficulties an individual experiences
with life situations.

The ICF framework includes two contextual fac-
tors: environmental and personal. Environmental
factors are defined as a person’s physical, social,
and attitudinal environment, including subdomains 
of products and technology, natural environment/
human-made environmental changes, support and
relationships, attitudes, services, systems, and poli-
cies. Personal factors are the specific background of
an individual’s life and are composed of the individ-
ual’s features that are not a part of a health condition
or a health state. Personal factors include gender, race,
age, other health conditions, fitness, lifestyle, habits,
upbringing, coping styles, social background, past and
current experience, character style, and other psycho-
logical assets.

Epidemiological Evidence

Much research has been done to identify risk factors
for the onset of disability by applying the disablement
model. In systematic literature reviews, the greatest
strength of evidence for an increased risk of disability
or functional limitation has been reported for cognitive
impairment, depression, disease burden, increased or
decreased body mass index, lower extremity functional
limitation, low frequency of social contacts, low level
of physical activity, no alcohol use compared with
moderate use, poor self-perceived health, smoking,
and vision impairment.

Other risk factors, usually related to different
chronic diseases, include hypertension, elevated blood
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lipids and glucose, low bone density, and alcohol and
drug misuse. Research has also shown that certain psy-
chological and psychosocial characteristics, such as
poor self-efficacy, coping strategies, depression, and
social integration, predict the development of disability.

—Alan M. Jette

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Assistive Devices; 
Balance; Mobility; Mobility Assessment
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DISABILITY-FREE LIFE

See ACTIVE LIFE EXPECTANCY

DISASTERS AND TERRORISM

Natural and human-made disasters often strike with
overwhelming force and little warning. In addition to
occurring randomly and unpredictably, terrorist activ-
ities have a faceless enemy with malevolent intent 
and are usually tinged with political ramifications.
Importantly, terrorism and natural disasters are ongo-
ing threats to individuals and their communities,
adding to the stress of their everyday lives. When a
large-scale disaster or terrorist event occurs, every
aspect of community life can be disrupted, and these

experiences can affect an individual’s emotional,
social, physical, and environmental support system.

In the immediate aftermath of a disaster, it is nor-
mal for adults of all ages to experience myriad power-
ful emotional reactions, including shock, disbelief 
and numbness, fear and anxiety, anger and sadness,
and unfamiliar feelings such as survivor guilt.
Somatic symptoms (e.g., nausea, loss of appetite,
headaches) are also common, as are ongoing 
memories and mental pictures of the disaster, sleep
disturbances or nightmares, and difficulties in concen-
trating. Because survivors often accurately recognize
the grave danger to which they were exposed during
the disaster, mild to moderate acute or posttraumatic
stress reactions are not uncommon.

Disasters also have immediate social consequences
in that many seek to be close to friends, family, neigh-
bors, or similarly affected others; have a desire to talk
about their experiences; and want to try to help those
in need. Whereas most healthy older persons will be
able to prepare for, respond to, and recover from a dis-
aster with minimal assistance, vulnerable populations
of older adults may be at risk for short- and long-term
negative psychological consequences. Assistance and
support may be particularly important for older adults
who are socially isolated, frail, physically ill, disabled,
or cognitively impaired or who have histories of expo-
sure to extreme and prolonged traumatic stressors.

Informal caregivers, such as family, neighbors, and
close friends, are often first on the scene following 
a disaster and can be instrumental in providing
emotional support and securing shelter, medical care,
food, and water. During times of crisis, social support
systems are critical to the well-being of older adults.
Several studies have found that anticipated or per-
ceived support (the belief that significant others care
and will provide assistance if required), rather than the
actual receipt of assistance, following a disaster is
associated with better psychological outcomes. In
addition, the degree of social embeddedness (the size,
closeness, and activity level of the person’s social
network) is also directly related to mental health
functioning. Unfortunately, these socially protective
resources are particularly vulnerable to disruption and
decline following a disaster. Although social support
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is often mobilized when an older person’s life or
health is threatened by a natural disaster, assistance is
less available when property is damaged or destroyed,
electricity and/or telephone communication is lost,
and daily routines are disrupted. Members of an older
adult’s social support network may themselves be sur-
vivors of the same disaster. Social network members
may be relocated, injured, or unable to assist because
their immediate needs exceed their current resources.
Compounding the situation, disruption and destruc-
tion of community services can diminish the availabil-
ity of formal sources of social support such as senior
center activities and meals on wheels. As a result of
the need for support and services by the population at
large, demand may surpass existing resources, leaving
traditional networks unable to provide much needed
support to older adults.

Significant deterioration of the social support sys-
tem has the potential to result in adverse short- and
long-term psychological consequences. To offset
potential mental health problems, provisions for dis-
aster preparation, response, and recovery need to be
adequate. Social support can come from various
sources, but not every type of support may be avail-
able or appropriate. For example, it is not unusual for
dysfunctional family interactions to worsen during
stressful circumstances. This can be particularly prob-
lematic after a disaster given research suggesting that
the detrimental effects of negative social exchanges on
older adults’ well-being exceed the beneficial effects
of positive social exchanges. Although family mem-
bers are more likely than friends to provide instru-
mental support to older adults, in some instances
family relational behaviors can have a negative impact
on perceived social support. Sometimes, members of
an older adult’s family may feel obliged to assume a
supportive role because of relational ties as opposed to
a true desire to provide care. Because friendships tend
to be formed voluntarily, they are not influenced by
feelings of familial obligation; therefore, friends and
close neighbors can be a source of assistance to older
adults who need help in accomplishing disaster-
related tasks. For older adults, deeper and broader
social support networks play a significant role in ame-
liorating the negative impact of traumatic life events.

During periods when social networks are depleted
or disrupted, crisis intervention workers can provide
temporary support and assistance in rebuilding sup-
port systems. Steps to reestablish and strengthen sup-
port networks can include educating family members
about the range of normal psychological reactions to
disaster. Survivors can also be provided with the
opportunity to talk about their feelings and experi-
ences if they so desire. Offering contact with others
who have experienced the same trauma can buffer the
negative effects of disaster. Setting realistic expecta-
tions about the quantity and quality of family inter-
personal support to be provided in the disaster’s
aftermath may decrease the potential for interpersonal
conflict and minimize negative interactions. To the
extent possible, resuming normal daily activities and
maintaining social connectedness can help preserve
social embeddedness and foster recovery.

Older adults typically have an extensive and varied
accumulation of life experiences that affect short- and
long-term vulnerability or resilience after a disaster.
In addition, the nature and severity of the traumatic
event, personal history and experiences, and pre-
event psychological characteristics influence individ-
uals’ psychological outcomes. Age is one of many
pre-disaster, within-disaster, and post-disaster risk
factors that mediate the severity of adverse conse-
quences. Although some elderly persons may be at
increased risk for psychological distress after a disas-
ter, overall older age may be protective. In compari-
son with younger adults, elderly persons generally
assume fewer responsibilities in caring for children,
parents, and employers and thus report feeling less
burden after a disaster. Other factors that may
account for this age group’s ability to manage disas-
ter-related stress include earlier experiences with
coping and managing other similar stressful events
and elderly persons’ lifetimes of evaluating the effec-
tiveness of different coping strategies. In addition,
older adults appear to be less emotionally reactive to,
and have fewer memories of, negative events and are
more likely to focus on adaptive processes such as
minimizing the threat of a stressor, strongly suggest-
ing that individuals have a greater investment in emo-
tion regulation as they age.
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Although a body of research indicates that older
adults tend to be more resilient than younger adults,
persons exposed to interpersonal violence or abuse (as
children or adults), Holocaust survivors, and former
prisoners of war may be more vulnerable to psy-
chological distress following a disaster. A significant
trauma history can sensitize an individual to new stres-
sors, thereby potentiating its effect. Exposure to
extreme prolonged stress is believed to result in perma-
nent developmental effects that can increase vulnera-
bility to future traumatic events throughout the life
span. In addition, encountering new negative events
can reactivate distress surrounding prior life traumas.

In addition to providing survivors with water, food,
shelter, and medical care, triage for mental health
problems should be included in the hierarchy of basic
disaster response. Early disaster mental health assess-
ment should identify those persons at greater risk 
for developing acute stress disorder, posttraumatic
stress disorder (PTSD), depression, and complicated
bereavement and should refer them for future evalua-
tion. However, for the majority of older adults, most
disaster-related psychological distress will resolve in
time without formal intervention. For those who need
more than psychological first aid following a disaster,
special effort may be required to overcome personal
and system barriers to treatment. For example, some
community-dwelling older adults may be reluctant to
admit they feel overwhelmed, confused, or distressed
because they fear that such an admission may lead to
loss of freedom and institutionalization. Others may
refuse to ask for help because of the stigma associated
with mental health treatment. Some may believe that
only seriously mentally ill people receive mental
health services, fear that their reaction to the event is
evidence of becoming demented, or perceive accep-
tance of psychological treatment as a sign of personal
weakness.

Overcoming these barriers involves educating
those at risk for adverse psychological outcomes
about typical reactions to disaster and providing infor-
mation about the nature of mental health intervention.
However, some older adults may still be reluctant to
accept assistance from government agencies or may
be daunted by the amount of paperwork required to

receive disaster aid. Older adults may turn to religious
leaders, family members, informal social networks,
and/or their personal physicians for relief from their
distress. Although older persons are at low risk for
mental health problems, those who do develop serious
psychiatric distress may go unrecognized, remain
untreated, or receive inadequate treatment following a
disaster.

Crisis intervention services are now widely recog-
nized as an effective treatment modality for emer-
gency mental health care to individuals and groups.
Guidelines published by the Centers for Disease
Control and Prevention recommend that, following a
traumatic event, clinicians allow persons to talk only
when they are ready, validate their emotional reac-
tions, avoid diagnostic and pathological language, and
communicate “person to person” rather than “expert
to victim.” The challenge to mental health profession-
als and trained volunteers is to balance the special
needs of vulnerable populations with those of others
in the disaster-affected community. After a disaster,
intervention should be focused on building a recovery
environment that restores normalcy, returning people
to their usual sources of social support.

—Lisa M. Brown, John A. Schinka,
and Roxane Cohen Silver

See also Posttraumatic Stress Disorder; Social Networks and
Social Support; Stress
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DISCLOSURE

Medical disclosure encompasses all communication
that passes between patient and physician during the
course of medical treatment. It begins not with what
the physician discloses to the patient (diagnosis and
treatment options) but rather with the medical inter-
view in which the patient discloses the symptoms and
concerns that led to the office visit. The medical inter-
view consists of active listening to discover the reason
for the patient’s visit, probing for symptoms and con-
cerns, and uncovering the meaning of these details to
the patient. The medical interview begins with ver-
bally examining the patient, continues during the
physical examination, and concludes after the doctor
discusses the medical condition and explains treat-
ment options to the patient before both agree on a
treatment plan.

The medical interview is the most common and
best method of information gathering. Doctors have
been found to make 60% to 80% of medical diag-
noses based solely on the information gathered dur-
ing the medical interview. Doctors with the most
effective communication skills listen carefully, do
not badger the patient with questions, do not inter-
rupt, make eye contact, and indicate that they care.
The patient–doctor interaction has been shown to
influence several important outcome measures,
including patient satisfaction, health status and 
well-being, treatment compliance and therapeutic
interventions.

The patient–doctor encounter is a dynamic and
complex process because patients and doctors talk to
each other with different terms. The doctor attempts to
be objective and uses medical terminology, whereas

the patient uses nontechnical words to describe the
subjective experience of the medical condition. As a
consequence, the patient–doctor encounter may breed
misunderstandings and unfulfilled agendas. On the
one hand, the doctor needs to invest the time needed
to establish the patient’s problems; on the other hand,
the patient needs to be open and honest with the
doctor, providing all related information and actively
seeking to understand the medical condition, tests and
diagnostic procedures, and treatment options. Seeing
a doctor of the same race has been considered to be a
factor that may improve patient–doctor relationships,
and research has found improved patient satisfaction
when the patient and the doctor shared the same race;
however, the level of patient-centered communication
did not differ with the race of the doctor (same as or
different from that of the patient).

Although little is known about the development of
the doctor–patient relationship, common sense would
support the notion that a long-standing relationship
between the doctor and the patient offers greater 
value than multiple visits to many different doctors.
However, in today’s managed health care environ-
ment, a long patient–doctor relationship might not be
possible. Past efforts to improve patient–doctor com-
munication skills have generally focused on doctors’
ability to communicate well, but recent research has
examined the effect of a good patient–doctor relation-
ship on doctors’ professional and personal lives. One
recent study found positive work feelings to be asso-
ciated with openness with patients and attentiveness
to the psychosocial aspects of care.

The likelihood of developing a good patient–doctor
relationship will remain weak if the patient is passive
or uninvolved. Research has shown that very few
patients fully understand what their doctors have told
them and that roughly half of patients leave their doc-
tors’ offices uncertain of what they are to do specifi-
cally about their health. Patients need to develop the
skills to question their doctors, communicate openly
and honestly about their health and well-being, and
participate in the selection of treatment options pre-
sented to them.

A good patient–doctor relationship becomes cru-
cial for the elderly because they have more contacts
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with doctors than do younger adults (a mean of 10
encounters per year among those 65 to 74 years of
age and a mean of 15 encounters per year among
those age 85 years and older). In 2003, people age 65
years and older accounted for 12% of the total U.S.
population, and this age group is projected to repre-
sent nearly 20% of the total U.S. population by 2030.
As America’s older population grows larger, it also
becomes more diverse. For example, the Latino pop-
ulation is growing rapidly and is projected to grow
from 37 million in 2002 to 100 million by 2050.
Latinos age 65 years and older are projected to be the
largest ethnic minority in this age group, with the
largest segment being of Mexican origin (67%).
Minority patients (in particular African American,
Latino, and American Indian older adults) mistrust
medical research and institutions and are therefore
underrepresented in clinical research studies.
Cultural attitudes about one’s proper attitude 
toward authority figures (e.g., respectful listening,
pretending to understand) can also impede clear
communication.

A fundamental concern of older patients is how
practice requirements of short visits might negatively
affect their relationship with a doctor. The elderly,
with multiple chronic and acute medical conditions,
cognitive deterioration, sensory impairments, reduced
socialization, and financial strain, are asked to decide
on complex treatment choices and make end of life
planning. In 2000, 20.7% of Latinos age 65 years and
older reported that they were not satisfied with 
the quality of the health care they received (vs. 15.6%
of the U.S. population age 65 years and older who
reported they were not satisfied). Relationships and
the nature of communications between the patient and
the doctor are likely affected by the social, cultural,
economic, and educational backgrounds of those
involved, resulting in a more dependent or passive
role by patients who defer to doctors in medical deci-
sion making.

In general, elderly patients tend to defer to physi-
cians; however, research has shown that the elderly
with greater experience with the health care system
and knowledge of health care costs related to their
chronic conditions are more likely to question

doctors’ treatment decisions than are younger inexpe-
rienced patients. Research through the 1980s and
1990s showed that older patients received more infor-
mation, questions, and communication time concern-
ing drugs than did younger patients, whereas younger
patients received more information on treatment and
preventive options. Nevertheless, older patients are
less likely to inform their doctors of drug compliance
issues, use of over-the-counter medications, or use of
herbal remedies (complementary and alternative med-
icine [CAM]). This lack of disclosure puts them at
higher risk for drug interactions because older patients
are on more medications. The more medications they
take, the more likely they are to have compliance
problems and the greater potential for adverse drug
interactions.

The goal of improving the older patient–doctor
relationship is to promote a holistic encounter that
addresses the medical and psychosocial needs and
healing pathways of the patient. Older patients typi-
cally have three or more chronic medical conditions
that mask one another and make treatment for any one
disease more difficult. It may take two or more visits
to assess the geriatric patient adequately. Setting treat-
ment and care goals for elderly patients may be more
complex because many medical problems in the
elderly cannot be solved. Therefore, a good relation-
ship between the elderly patient and the doctor is
needed for balanced and realistic goal setting. The
doctor must be able to recognize when treatment may
no longer be justified and must assist the patient and
the patient’s family or designated health proxy with
end of life decisions.

Cultural competence training is becoming an inte-
gral part of the training of doctors. Cultural beliefs
about how “bad news” should be delivered is espe-
cially important. In some cultures, the expectation is
that a family member or close friend should be given
the information, which they then disclose to the
patient at a culturally appropriate time and place. In a
medical community that stresses confidentiality of
patient information, such expectations can be difficult
to meet. Other factors, such as stress associated 
with immigrant or refugee experience, may change
perceptions of health or health behavior. In one study,

Disclosure———163



Ethiopian refugees who fled to the United Kingdom
because of war found that their health worsened
because of housing problems, racial strife, and other
new social challenges. Unfamiliarity with medical
terminology or nuances of English can also impede
communication.

Doctors need to be taught effective communication
skills such as not badgering patients with questions,
interrupting patients as infrequently as possible, look-
ing patients in the eyes, and encouraging patients 
to participate in decision making. Minority patients
should be encouraged to bring advocates or family
members to their doctors’ offices to be translators or
advocates for the patients during treatment planning,
which may improve their quality of care. Doctors must
not forget the effective strategies to enhance communi-
cation during the patient–doctor encounter—using a
well-lit room, minimizing noise and interruptions,
carefully introduce oneself to establish a friendly rela-
tionship, facing the patient directly, sitting at eye level,
addressing the patient by his or her last name, speak-
ing slowly in a deep tone, inquiring about hearing
deficits (and adjusting the volume of one’s voice
accordingly), writing questions in large print if neces-
sary, allowing sufficient time for the patient to answer,
and touching the patient gently on the hand, arm, or
shoulder during conversation.

—Jose A. Loera

See also Geriatric Assessment; Instruments; Multiple
Morbidity and Comorbidity; Polypharmacy
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DISEASE PREVENTION

See HEALTH PROMOTION AND DISEASE

PREVENTION

DIVORCE

See MARITAL STATUS

DRIVING

Driving a motor vehicle is one of the most powerful
statements of independence in Western societies. This
is especially the case in the United States, where even
urban distances may be great and public transporta-
tion may be scarce. On the other side, statistics perti-
nent to older drivers have been heavily publicized,
showing that drivers age 65 years and older have a
higher fatality rate per mile driven than does any other
age group except drivers under 25 years of age.
Consequently, the topic of retiring from driving is a
source of considerable apprehension for elders, their
families, health care providers, and society at large.

Age-related disabilities most likely to affect dri-
ving skills involve eyesight, cognition, and neuromus-
cular coordination and strength. In addition, a variety
of medications commonly used by older individuals
may jeopardize safe driving.

Most elderly drivers are aware of their limitations
and progressively restrict their driving to daylight con-
ditions and familiar surroundings while avoiding rush
hours and high-traffic roads. Older drivers are also
more likely to wear safety belts and less likely to speed,
tailgate, or consume alcohol prior to driving. When
fatalities do occur, they are the most likely victims.
Motor vehicle accidents are the leading cause of acci-
dental death for individuals 65 to 74 years of age and
are the second most common cause of accidental death
(after falls) for individuals age 75 years and older. The
fatality rate for drivers age 85 years and older is nine
times higher than that for drivers 25 to 69 years of age.
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With the aging of the population, it is projected that
older drivers will represent 20% of the driving popu-
lation by 2020, so that both consumers (American
Association of Retired Persons [AARP]) and govern-
ment organizations are joining forces to try to limit
the risks posed by older drivers without unnecessarily
constricting their privileges.

The American Medical Association (AMA) and the
National Highway Traffic Safety Administration
(NHTSA) recently conducted an extensive review of
the issue of older drivers’ safety and suggested an
office procedure to identify individuals at risk that can
be performed in any primary care setting, namely the
Assessment of Driving-Related Skills (ADReS), as
noted in the Physician’s Guide to Assessing and
Counseling Older Drivers.

Visual acuity is measured with a Snellen chart, and
visual fields are measured by confrontation. Relevant
cognitive skills are measured by trail making and
clock drawing. Motor function is measured by a rapid-
pace walk and determination of range of motion of the
neck, shoulders, elbows, fingers, and ankle.

The clinical assessment should also address condi-
tions that predispose to altered mental status, near syn-
cope, or syncope before an accident actually occurs.
These include seizures, transient ischemic attacks,
strokes, cardiac arrhythmias, diabetes, sleep apnea, use
of certain psychotropic medications, opioid analgesics,
sedating antihistamines, and muscle relaxants.

The first purpose in assessing driving safety is iden-
tification of conditions amenable to treatment and reha-
bilitation. In addition, vehicles can be modified to
accommodate the disabilities of the individual. Retiring
from driving should be recommended only for condi-
tions that are not amenable to restorative interventions.
Alternative modes of transportation should be available.

When unsafe older drivers resist the recommenda-
tion to undergo rehabilitation or to retire from driving,
it is important to identify the specific reasons and to
try to compensate with individualized interventions. If
this also fails, reporting to state authorities becomes a
consideration

Most, but not all, states encourage reporting of
unsafe drivers by physicians and offer immunity for
this breach of confidentiality. Also, physicians have

been named in lawsuits about accidents involving dri-
vers considered to be unsafe because of health reasons.
Ethical principles, however, suggest that no report be
done before the unsafe older driver has been counseled
and warned adequately. Family involvement is obvi-
ously desirable if the patient’s consent to elicit it can be
obtained. If decision-making capacity is in question
and no family members are available to deal with the
situation, a court decision may be necessary.

The occurrence of an accident is frequently what
prompts patients, families, and public officials to
consider driving restrictions, but aging individuals them-
selves may wonder whether they are still fit to drive. A
self-assessment tool is included in the AMA/NHTSA
guide. The AARP and the American Automobile
Association (AAA) offer refresher courses on traffic
regulations. Psychologists and rehabilitation specialists
can offer paper-and-pencil tests, but probably the most
predictable test of driving fitness is road testing.

Unfortunately, self-rated performance does not
appear to be a good predictor of actual driving skills.

—Claudia Beghé

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Geriatric Assessment; Mental
Status Assessment; Mobility; Mobility Assessment
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DRUG–DISEASE INTERACTIONS

A drug–disease interaction occurs when an adminis-
tered drug exacerbates an underlying disease in a
patient. Drug–disease interactions are one type of inap-
propriate prescribing. However, drug–disease interac-
tions can be a potential result of both inappropriate and
appropriate medication use. Table 1 provides an abbre-
viated list of potential drug–disease interactions.
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Table 1 Examples of Potential Drug–Disease Interactions

Hypertension
• Central nervous system stimulants 
• Non-aspirin, nonsteroidal anti-inflammatory drugs
• Pseudoephedrine

Falls
• Conventional antipsychotic benzodiazepines
• Sedative hypnotics 
• Selective serotonin reuptake inhibitors 
• Tricyclic antidepressants 

Constipation
• Anticholinergics 
• Calcium channel blockers
• Iron supplements
• Opioid analgesics
• Tricyclic antidepressants

Heart block
• Digoxin
• Tricyclic antidepressants

Peptic ulcer disease
• Aspirin 
• Corticosteroids 
• Non-aspirin, nonsteroidal anti-inflammatory drugs
• Potassium supplements

Peripheral vascular disease/Raynaud’s
• β-Blockers

Urge incontinence
• Acetylcholinesterase inhibitors 
• β-Blockers 
• Bethanechol 
• Diuretics 
• Lithium 
• Selective serotonin reuptake inhibitors

Stress incontinence
• α-Blockers
• Anticholinergics 
• Conventional antipsychotics 
• Long t½ benzodiazepines
• Tricyclic antidepressants 

Congestive heart failure (systolic dysfunction)
• First-generation calcium channel blockers 

Type 1A antiarrhythmics 

Chronic obstructive pulmonary disease
• Noncardioselective β-blockers 

Sedative hypnotics

Arrhythmias
• Tricyclic antidepressants

Chronic renal failure
• Non-aspirin, nonsteroidal anti-inflammatory drugs

Parkinson’s disease
• Acetylcholinesterase inhibitors 
• Antipsychotics (except clozapine and quetiapine)
• Metoclopramide

Diabetes
• Atypical antipsychotics
• β-Blockers
• Corticosteroids
• Thiazide diuretics

Depression
• α-Blockers 
• Barbiturates
• Corticosteroids
• Digoxin
• Lipophilic β-blocker benzodiazepines 
• Water-soluble β-blockers 

Benign prostatic hyperplasia
• Anticholinergics 
• Bethanechol
• Opioid analgesics
• Pseudoephedrine
• Skeletal muscle relaxants
• Tricyclic antidepressants 

Source: Lindblad CI, Hanlon JT, Gross CR, et al. Clinically serious drug–disease interactions in the elderly: Opinion of a consensus
panel. Unpublished poster, 2005.
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Epidemiology

The elderly are well known to be a small section of the
population, yet they consume at least one third of pre-
scription medications in the United States. The elderly
also often have multiple comorbidities that lead to
their increased drug use. An increase in the number of
medications increases the risk of a drug–disease inter-
action in the elderly. Furthermore, as people age,
physiological changes in their bodies decrease their
ability to compensate for drug-related injury. The
combination of increased medications and decreased
homeostatic reserve is magnified in those patients
considered to be frail or at increased risk (e.g., low
body weight, age 85 years and older, decreased renal
function, use of narrow therapeutic range drugs, his-
tory of prior adverse drug reaction).

Research on drug–disease interactions is just
beginning to commence. Multiple studies have doc-
umented that approximately 6% to 30% of elderly
patients have evidence of one or more drug–disease
interactions. The prevalence of drug–disease interac-
tions has been difficult to measure because we do not
have a single source of information about drugs that
may exacerbate diseases. The most commonly used
list of inappropriate medications is Beer’s criteria.
Beer’s criteria contain only a subset of all possible
drug–disease interactions. A thorough review of the
literature recently identified more than 60 possible
drug–disease interactions. Furthermore, little over-
lap exists between studies examining drug–disease
interactions, and guidelines differ on severity and
prevalence. Despite the relatively high prevalence of
drug–disease interactions, there is a paucity of infor-
mation on their association with health outcomes.
Inappropriate prescribing, which includes drug–
disease interactions, may increase hospitalizations
and mortality. Risk factors for drug–disease interac-
tions include, but are not limited to, advanced age,
being married, multiple medication use, and comor-
bidities. Finally, poorer health has been associated
with increased use of inappropriate medications that
may include medications with the potential to cause
a drug–disease interaction.

Interventions

Pharmacists can play a major role in identifying
potential drug–disease interactions in the elderly.
Our lack of a single source to identify common
drug–disease interactions (only drug–drug interac-
tions) underscores the need to examine each patient
closely and determine any risks associated with his
or her medications. Also, the importance of asking
about which nonprescription medications are used
cannot be overstressed. One third of all medications
used by the ambulatory elderly are sold without
prescriptions. Health care professionals should also
inquire about the use of dietary supplements,
including vitamins and herbal agents. Furthermore,
the appropriateness of each prescribed medication
should be assessed using a variety of methods. If
the patient’s medical history and medication list are
not screened, a drug–disease interaction may be
more likely to occur. Interventions could be tar-
geted for community-dwelling elderly because they
often do not have the benefits of regular medication
reviews, as do patients in nursing home or hospital
settings.

Recommendations

Ethics plays a major role in drug–disease interac-
tions. Some patients may require a medication with
the potential to exacerbate an underlying disease, but
the morbidity- or mortality-reducing benefits of the
medication might well outweigh the risk of the
drug–disease interaction. The patient needs to be
informed of the concerns and involved in the deci-
sions if possible. The patient may just require closer
monitoring. Another possible way to prevent
drug–disease interactions involves technology. Once
a list of drug–disease interactions has been defined,
each can be programmed in and evaluated at the time
of prescribing using automated alerts and other 
warning systems. A solution may also lie in compre-
hensive geriatric assessment that involves a multidis-
ciplinary team providing care for an elderly patient.
The team approach can help increase awareness with



the patient and other health care professionals.
Finally, clinicians need to decide on reasonable 
endpoints for each patient after comorbidities, func-
tional status, and life expectancy are taken into
consideration.

—Catherine I. Lindblad

See also Adverse Drug Reactions; Age-Related Changes in
Pharmacokinetics and Pharmacodynamics; Drug–Drug
Interactions; Inappropriate Prescribing; Medication
Adherence; Medication Errors; Polypharmacy
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DRUG–DRUG INTERACTIONS

Drug–drug interactions can be defined as the effect
that the administration of one medication has on
another drug. The two major types of drug–drug inter-
actions are pharmacokinetic interactions, where drug
absorption, distribution, metabolism, and excretion
are affected, and pharmacodynamic interactions,
where pharmacological effect is altered.

Epidemiology

Drug–drug pharmacokinetic interactions most likely
to be clinically significant are those that involve 
(a) inhibition or induction of metabolism of narrow
therapeutic range drugs or (b) inhibition of their renal
clearance. Drug–drug pharmacodynamic interactions
can also be clinically important in older adults, but
they are understudied. Especially understudied is the

overall burden of taking multiple different drugs that
share similar pharmacological effects and their impact
on geriatric syndromes.

The incidence of potential drug–drug interactions
ranges from 2% to 17% of all prescriptions. These
drug–drug interactions occur in 6% to 42% of elderly
patients. Fortunately, the incidence of clinically sig-
nificant drug–drug interactions that result in adverse
health outcomes is low in the elderly.

Interventions to Prevent or Manage
Drug–Drug Interactions

A number of different approaches can be taken to
prevent or manage drug–drug interactions. Software
programs available to prescribers and dispensers of
medications help screen for potential drug interac-
tions. However, there is little agreement across
sources, and there are many false-positive alerts. Also,
complete and accurate lists of medications taken 
by older patients are difficult to keep up to date.
Therefore, health professionals should encourage
patients to bring all prescription, over-the-counter,
and dietary supplements to every health care
encounter so that a complete listing of drugs can be
established. Clinicians should consider avoiding the
new prescribing of narrow therapeutic range drugs
when equally effective alternatives are available. For
those patients already taking a narrow therapeutic
range drug, providers should screen for drug–drug
interactions when adding a new drug to the regimen.
For those few instances when a drug–drug interaction
cannot be avoided, providers should adjust doses
and/or dosage intervals for affected medication and
monitor the patients closely.

Recommendations

Consensus lists of clinically important drug–drug inter-
actions for older adults should be established. Once
they are established, drug interaction software pro-
grams must use these consensus lists so that there can
be concordance between screening by electronic pre-
scribing software and screening by pharmacy software.

—Joseph T. Hanlon
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DRUG UNDERUSE

Drug underuse, or undermedication, is defined as the
omission of drug therapy that is indicated for the treat-
ment or prevention of a disease or condition. The con-
sequence of drug underuse in the care of an older
adult may include uncontrolled symptoms, such as
pain and dyspnea, which decrease the quality of life.
Underuse may also have a significant relationship
with negative health outcomes in the elderly, includ-
ing functional disability, increased health services use,
and death.

Measurement

The Assessment of Underutilization of Medication
(AOU) instrument is a systematic method to measure
drug underuse. The AOU includes a screening ques-
tion and a 3-point rating system of no omission, mar-
ginal admission, or omission based on a modification
of the work developed by Helene L. Lipton and
colleagues. To perform the assessment, two clinical
evaluators independently review pertinent clinical
information, including the relevant problem list of
active disease states and symptoms, and the active list
of prescribed medications at a particular time point.
The evaluators then determine whether an omission of

a drug treatment for a condition or symptom from 
the patient’s problem list exists. This instrument has
demonstrated good interrater reliability.

Epidemiology

A number of studies have documented drug underuse
in older adults. Some studies have evaluated the com-
plete medication regimen, whereas other investigators
have studied specific diseases or conditions such as
hypertension and depression. One study found that
lack of physician prescribing accounted for one or
more necessary drugs being omitted from 55% of 
236 ambulatory elders. The underuse of aspirin,
angiotensin-converting enzyme (ACE) inhibitors, β-
blockers, 3-hydroxy-3-methyl-glutaryl-coenzyme A
reductase (HMG-CoA reductase) inhibitors, and war-
farin in older adults has been well recognized.
Unfortunately, between 1990 and 2002, the rate of use
of ACE inhibitors for congestive heart failure, β-
blockers and aspirin for coronary artery disease, and
warfarin for atrial fibrillation remained consistently
below 60%. An investigation showed that for patients
age 65 years and older, 21% received a β-blocker after
hospital discharge for an acute myocardial infarction
(MI). Patients 75 to 84 years of age and those age 85
years and older were 14% and 44% less likely, respec-
tively, than those 65 to 74 years of age to receive a β-
blocker post-MI. Underuse of cardiac drugs with
proven benefits may worsen outcomes and increase
morbidity and mortality among the elderly. Moreover,
a study conducted in community-dwelling elders
found that for patients age 65 years and older, certain
chronic medical diseases (e.g., hyperlipidemia, arthri-
tis) were undertreated in the presence of concurrent
diabetes mellitus, pulmonary emphysema, or psy-
chotic syndromes.

Interventions to 
Reduce Drug Underuse

Medications may be withheld from older adults for dif-
ferent reasons such as concern for increased risk of
adverse effects, invalid contraindications, and lack of
literature supporting optimal dosing in the elderly

Drug Underuse———169



population. A number of approaches to improve med-
ication prescribing, including drug underuse, have been
examined. These approaches include health services
intervention trials involving clinical pharmacy activities
and multidisciplinary geriatric team care approaches.

Recommendations

At every medical encounter, it is necessary to review
and evaluate an older adult’s medication regimen. The
clinician should determine the appropriateness of each
and every medication and should also determine
whether there is an omission of a needed drug for an
established disease or condition. Further research is
needed to develop better measures and predictors for
drug underuse. In the future, computer systems with
decision support informatics may improve medication
prescribing and reduce drug underuse.

—Christine M. Ruby

See also Adverse Drug Reactions; Age-Related Changes in
Pharmacokinetics and Pharmacodynamics; Drug–Drug
Interactions; Inappropriate Prescribing; Polypharmacy

Further Readings and References

Fulda TR, Soumerai SB, Lipton HL. Computer-based drug-
utilization review. N Engl J Med. 1995;333:1290–1291.

Malone DC, Hutchins DS, Haupert H, et al. Assessment of
potential drug–drug interactions with a prescription
claims database. Am J Health Syst Pharm. 2005;62:
1983–1991.

Soumerai SB. Benefits and risks of increasing restrictions 
on access to costly drugs in Medicaid. Health Aff.
2004;23:135–146.

DUKE LONGITUDINAL STUDIES

The Duke Longitudinal Studies of Aging, initiated in
1955, consist of two separate studies. The first longi-
tudinal study began in 1955 with 271 persons 60 to 90
years of age. The participants were not a probability
sample but rather were selected from a pool of volun-
teers who lived in Durham, North Carolina. Each pan-
elist came to the Duke Medical Center for a 2-day

series of medical, psychiatric, psychological, and
social examinations. The examinations were repeated
periodically until 1996.

The second longitudinal study, also known as the
Adaptation Study, began in 1968 with 502 persons 
46 to 70 years of age. These panelists were a probabil-
ity sample of members of the local health insurance
association stratified by age and sex. The study was
designed so that at the end of 5 years, there would
remain approximately 40 persons in each of 10 5-year
age–sex cohorts. This design makes possible various
kinds of cross-sequential analyses to separate the
effects of age, period, and cohort.

Purposes

The studies focused on “normal aging” in two senses:
healthy aging and typical aging. Those persons stud-
ied were relatively healthy in that most were ambula-
tory community residents who were willing and able
to come to the Duke Medical Center for tests and
examination. The studies focused on more common or
typical patterns and problems of aging rather than on
abnormalities. The goal was to help distinguish
between normal processes of aging and those that may
accompany aging because of accident, stress, malad-
justment, or disuse.

A second purpose was to use the longitudinal
method of repeated observations over time—the best
way to measure changes accurately—and the effect of
one kind of change on another kind of change. The
third purpose was to do as much interdisciplinary
analysis as possible.

Themes

The five volumes reporting the results of these studies
contain more than 100 specific findings. However,
four general themes tie together the findings from sev-
eral substantive areas.

1. Declining health and physical function. This is the
typical pattern of normal aging in most areas.

2. Exceptions to physical decline. Substantial minori-
ties show no decline and may even have improve-
ment in sexual activity, cardiovascular function,
hypertension, depression, health ratings, and so on.
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3. Little or no decline in social and psychological func-
tion. Intelligence, as measured by the usual tests,
shows much less decline over time than cross-
sectional studies imply. Older adults also maintain
their social contacts and do not disengage from their
social networks.

4. Wide variations in aging patterns. Individual varia-
tion tends to persist or increase with aging.

In summary, the Duke Longitudinal Studies found
that normal aging includes many patterns of change,
including stability and even improvement.

—Erdman B. Palmore

See also Longitudinal Research; Longitudinal Study 
of Aging
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EAR DISEASES

Hearing loss, a major functional disability for many in
the geriatric cohort, is associated with increased social
isolation, embarrassment, and depression. It is well
known that communication is vital for maintenance of
personal relationships, physical mobility, and quality
of life. For the elderly, hearing loss may present a
significant barrier to initiating and maintaining
communication. In addition to the loss of loved ones 
and gradual physical impairments, sensory loss may
encourage an elderly individual to withdraw from
societal involvement. Prompt identification of hearing
loss, accurate testing, and appropriate treatment are
essential in optimizing appropriate medical care.

Prevalence

The definition of hearing impairment varies within the
otolaryngology community. Some sources consider an
elevation of 20 decibels above the hearing threshold to
define hearing loss, whereas others use 26 decibels as
the criterion. The current average is 25 decibels above
the hearing threshold in the poorer ear. For noninstitu-
tionalized elderly, the prevalence of hearing impair-
ment varies from 30% to 83%. In 1986, the National
Center for Health Statistics stated that hearing impair-
ment was the fourth most prevalent condition in the
elderly. In 2003, it was the most prevalent chronic
condition among males over 65 years of age and was

the third most prevalent condition for males and
females combined. Current estimates of hearing
impairment among the geriatric cohort are 56% of
persons 65 to 69 years of age and 89% of persons
older than 85 years of age.

In 2003, of 28 million hearing-impaired individu-
als, 75% were over 55 years of age. It is well accepted
that men experience a higher rate of hearing impair-
ment than do women, especially in higher frequen-
cies. In 1990, George Gates and colleagues described
three factors in addition to genetic predisposition
associated with presbycusis (age-related hearing
loss): (1) intrinsic damage and age-related degenera-
tion, (2) lifetime occupational and recreational noise
exposure, and (3) chronic diseases, ototoxic medica-
tions, and diet. With age, the accumulation of these
factors is likely to result in progressive hearing loss.

Age-Related Changes

The outer ear includes the pinna and external canal.
Earlobes and creases grow with age. The pinna and
external meatus lose elasticity and muscle tonicity,
leading to thinning and fragility. The pinna is often 
a site for squamous and basal cell carcinomas. In fact,
90% of squamous cell carcinomas in older adults
occur on the face or ears. Cerumen production decrea-
ses from diminished gland activity.

The middle ear is a mediator to the inner ear. It
extends from the tympanic membrane to the cochlea,
including the epitympanic recess and bony structures

E



such as the stapes, malleus, and incus. It linearly trans-
mits signals up to 130 decibels to the cochlea and raises
the pressure by 25 to 30 decibels to amplify sound for
adequate interpretation by the cochlea. With age, the
tympanic membrane stiffens and the tensor tympani
and stapedius muscles lose their elasticity. Arthritis
appears to result in degeneration of the incudomalleal
and incudostapedial ossicle joints. Despite these middle-
ear changes, audiologic studies have shown minimal
effect on hearing. The middle ear’s amplification and
transmittal functions appear not to be affected by age.

Most hearing loss with age occurs in the inner ear.
The inner ear includes the cochlea and organ of Corti.
The auditory nerve has approximately 30,000 neurons
connecting the sensory cells to the cochlear nucleus.
In 1954, H. F. Schuknecht found a decrease in the
number of auditory neurons and degeneration with
age that he termed presbycusis. He defined four types
of presbycusis that are still used today in audiology
terminology: sensory, neural, strial, and cochlear.

Sensory presbycusis is characterized by degenera-
tion of the organ of Corti. The cochlea experiences
loss of outer and inner hair cells in the organ of Corti
and neural degeneration. Cell loss begins at the
cochlear base and proceeds to the outer hair cells,
resulting in high-frequency hearing loss. In 1993,
Schuknecht reviewed hundreds of human temporal
bones and concluded that, among the four types of
presbycusis, sensory cell loss is the least significant
type of loss. There has been evidence in animal mod-
els that reactive oxygen metabolites (ROMs) con-
tribute to sensory presbycusis. Physiologically, ROMs
can damage mitochondrial DNA (mtDNA), resulting
in mtDNA deletions. Research studies have shown
that rats fed with Vitamins E and C had better hearing
and fewer mtDNA deletions than did controls.
Therefore, nutritional intake may prove to be thera-
peutic in sensory presbycusis.

Neural presbycusis occurs when cochlear neurons
degenerate, a process that begins before 20 years of
age. Spiral ganglion cell loss occurs in all cochlear
regions. At least 20% to 30% of spiral ganglion loss is
needed for audiometrically detectable hearing loss.

Strial presbycusis is the most common form of pres-
bycusis. It occurs with atrophy of the stria vascularis,

resulting in diminished vascular supply to the cochlea.
The atrophy begins in the base of the cochlea and
extends to the mid-cochlea with progression of age.
The stria vascularis functions as the power source of the
cochlea. It generates electrochemical gradients and reg-
ulates ion homeostasis. The atrophy results in dimin-
ished adenosine triphosphatase (ATPase) function and
reduced endocochlear potential (EP). For example, a
25% to 50% viability of the stria in rats reduced the EP
from the normal 80 to 90 mV to 60 mV. Auditory nerve
function also diminishes with age. Hair cell loss is mild
with strial presbycusis.

Cochlear presbycusis is characterized by spiral lig-
ament atrophy and basilar membrane stiffening. Spiral
ligament atrophy begins during childhood but is
noticed during adulthood when hearing loss becomes
apparent. The atrophy begins in the cochlear apex,
where fibrocytes lose attachment to the basilar mem-
brane. As the ligament shrinks, the cochlear duct con-
figuration may be altered and ultimately the basilar
membrane may separate from the lateral wall.

There are several age-related changes to the central
nervous system from the cochlear nucleus to the audi-
tory cortex. Diffuse neuronal degeneration with neu-
ronal and dendrite loss is seen with increasing age.
Due to the wide interindividual variation, it is difficult
to localize specific changes correlating with clinical
hearing loss. It is postulated that the majority of age-
related changes occur in the superior temporal gyrus
of the auditory cortex. Speech discrimination also
diminishes with age. The integration of several envi-
ronmental and cognitive factors for proper speech dis-
crimination, including background noise, degree of
cognitive impairment, and tone variations, vary sub-
stantially from the quiet testing conditions of a labo-
ratory or an audiogram clinic. Therefore, using an
audiogram as the sole measure of hearing competency
is often inadequate.

Diagnosis of Presbycusis

Symptomatically, patients often complain of a bilateral,
symmetric, high-frequency hearing loss. It usually is a
gradual loss with accelerating progression as one ages.
When seeing a patient with a complaint of presbycusis,
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it is essential to perform a thorough history. Functional
assessments, including functional limitations, affect
activities of daily living (ADLs) and instrumental activ-
ities of daily living (IADLs), and physical impairments
should be addressed. A thorough drug history, includ-
ing the use of prescription, over-the-counter, and herbal
medications, should be performed with an emphasis on
ototoxic medications. Self-assessment scales, such as
the Hearing Handicap Inventory in the Elderly (HHIE)
scale, can also be used. The HHIE uses a self-report
methodology with a series of statements probing social
and emotional responses to hearing impairment using a
yes/no/sometimes format.

On physical exam, an otoscopic exam should be
performed to assess for cerumen impaction or col-
lapsed tympanic membrane. In the office, tuning forks
can be used when the deficit is at least 25 decibels to
roughly gauge whether presbycusis is a conduction or
sensorineural deficit. Clinically, it is optimal to use
the 512-hertz tuning fork because forks of lower fre-
quencies may produce a tactile vibration as opposed
to a heard vibration. A fork can be used to distinguish
between conductive and sensorineural hearing loss.
The tuning fork should be activated by tapping on the
elbow or the knuckle. Tables and chairs should not be
used because they can produce a higher overtone that
will interfere with the results.

Air conduction measures the ability of airborne
sound waves to be transmitted along the external canal
to the tympanic membrane and the middle ear. Air
conduction is tested by placing the fork close to the
external canal with the broad side of one of the prongs
facing the ear. One should avoid placing the prongs
parallel to the side of the ear because this may pro-
duce an auditory “dead spot” where the tones are 
not heard.

Bone conduction measures the ability of the inner
ear and auditory nerve to receive and process sound.
The handle of the fork is placed directly on the skull
for the fork vibrations to be placed directly to the
inner ear. The handle may also be placed on the mas-
toid bone, forehead, or closed mandible. It is impor-
tant to mask the input from the opposite ear because
this can falsely elevate the frequency heard and skew
the diagnosis. The patient can distract the opposite ear

by rubbing paper over it while the examiner is using
the fork on the other ear.

When a fork is placed outside of the ears and a 
hearing loss is appreciated, the Rinne and Weber tests
need to be performed. They are done to differentiate
between conduction and sensorineural deficits. For the
Rinne test, after the fork is struck, the patient is asked
whether the fork seems to be louder when held behind
the ear, directly on the mastoid, or directly next to the
ear. Each location should be held for about 1 second.
The fork should be moved back and forth and should
be struck again if needed until the patient can differen-
tiate a difference. If the fork vibrations are louder
behind the ear (bone conduction) than next to the ear
(air conduction), there is a conductive hearing loss.
This results from an obstruction of the sound waves
reaching the inner ear such as cerumen or otosclerosis.

To confirm the Rinne test findings, a Weber test is
done. After striking the fork, it is placed on the fore-
head and the patient is asked in which ear the sound is
louder. With conductive hearing loss, it will sound
louder in the poorer ear. This is in contrast to sen-
sorineural loss, which will sound louder in the better
ear. Tuning forks have their limitations, and audio-
metric tests have gradually replaced the forks.
Audiometric tests are readily available and are usually
done by consultants.

Management

Hearing loss management has changed remarkably
during recent decades. One study during the 1960s
found that few nursing homes could accommodate
aging deaf residents. Often, residents were left strug-
gling in nursing homes after leaving their deaf com-
munities. There was little federal advocacy and a need
for improved awareness and education about hearing
impairments in the elderly.

Today, much research is being conducted to maxi-
mize functional ability among the hearing impaired.
The field of audiology is growing, and more nursing
homes offer audiology services. Rehabilitation 
programs are being created to assist the hearing
impaired. It is found that a patient’s response to a
rehabilitation program depends on several factors,
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including personality, age, gender, personal health,
and perception of the hearing impairment. Participation
with a spouse or peer significantly reduces the self-
perception of hearing loss. This reinforces the need
for family and peer involvement to maximize therapy
effectiveness.

Hearing devices are available in varying sizes and
prices. An audiologist can assist in recommending 
the appropriate device, depending on the degree of
impairment. Medicare benefits do not cover the cost
of hearing aids. The Veterans Administration does
cover the cost of the initial set of hearing aids. Health
providers should routinely screen for hearing impair-
ment and provide adequate treatment to optimize
patients’ quality of life.

—Shelley B. Bhattacharya

See also Hearing; Quality of Life
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EARLY ADVERSITY AND

LATE-LIFE HEALTH

There is growing recognition that early socioeconomic
adversity can have long-term consequences for mental
and physical health. Adverse life circumstances during
childhood may initiate and shape problematic trajecto-
ries of poor mental and physical health. However, the
health consequences of childhood adversity tend to
emerge during later years. Although youths have lower
rates of serious illnesses than do adults, an emerging
pattern of socioeconomic health inequalities becomes
evident by late adolescence and continues into adult-
hood. Some youths are capable of avoiding the influ-
ence of early adversities, thereby redirecting adverse
health trajectories. For others, however, adverse men-
tal and physical health trajectories continue and poten-
tially disrupt the successful transition to adulthood as
youths become more vulnerable to adult health prob-
lems by their selection into adverse life circumstances.
That is, early adversities appear to compound across
the life course to produce cumulative consequences
from one stage of life to another. Recent research sug-
gests that the effects of early adversity on health per-
sist across the life span, with diminished strength of
the association between early adversity and health evi-
dent only during later old age.

Early Adversity

The socioeconomic characteristics of one’s family of
origin share strong links with the early adverse cir-
cumstances of an individual. Social stress research
clearly documents that people of lower socioeconomic
status (SES) experience more stressful events and cir-
cumstances than do people of higher social status. This
is particularly evident among lower SES parents when
considering family stressful events. Lower SES par-
ents are also disadvantaged in the quality and quantity
of psychological and social resources they can rely on
to cope with family adversity. Thus, for lower SES
parents, the opportunity to control family stressful
events and circumstances or to protect children from
the influence of such circumstances is limited.
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Lower family income often serves as a marker for
early family adversity. Research shows that parents
who work in low-paid employment are the most mate-
rially disadvantaged in terms of income. They also
experience risk of exposure to an array of related
stresses such as higher job and financial insecurity and
more work instability. Thus, children from low-income
families may face reduced access to housing, proper
sanitation, vehicles, household equipment, food, and
health insurance. In addition, these children often live
in disadvantaged communities that offer poor health,
educational, recreational, and social services.

Poor parental education also serves as an important
marker of early adverse circumstances of an individ-
ual that shapes family income and, in turn, family
economic hardship. Research shows that families with
poorly educated parents experience greater family
adversity than do families with comparatively better
educated parents even when the families possess iden-
tical levels of income. For example, studies reveal that
parental education is associated not only with poorer
pulmonary function of adults but also with declines in
pulmonary function over time. This may be attributed
to the fact that higher levels of education among
parents offer greater access to social–psychological
resources, skills, and information that helps to protect
children from adverse influences stemming from
stressful family circumstances.

Family structure also serves as an important
marker of early family adversity. Research shows that
consistent single motherhood contributes to persistent
family financial difficulties, scarce job prospects, and
employment limited to marginal occupations. In addi-
tion to risks linked with low income, female-headed
families often lose the “safety net” that exists when
part of a two-parent family. Female-headed single-
parent families often face reduced access to housing,
vehicles, household equipment, food, health insur-
ance, and other important services. Thus, children
from single-parent families typically experience
greater early adverse circumstances than do children
from intact families.

In addition, cohort studies have shown that early
experiences in historical adverse circumstances, such
as the Great Depression, World War II, and natural

and human-made disasters, are important determi-
nants of health of adults regardless of their early
family socioeconomic conditions. These cohorts have
lived their formative years under extreme socioeco-
nomic deprivation, resulting in long-term health con-
sequences. Studies have also revealed that ascribed
adverse social status, such as racial/ethnic minority
status, exerts persistent detrimental influences on
mental and physical health across the life course that
begin at early ages and operate independently of
income and education. Social scientists argue that the
health disadvantages faced by minorities are associ-
ated with systematic racial/ethnic discrimination
related to health services as well as day-to-day social
discrimination experienced by minority individuals.

Influence of Social Adversity 
on Physical Illness

The social epidemiological studies elucidate physio-
logical, psychosocial, and behavioral mechanisms by
which early socioeconomic adversities initiate and
shape long-term physical health trajectories through
various mechanisms. First, early adversity exerts a
latency effect on individual physical health by con-
tributing to damages and behavioral risks that persist
across the life course. Children from socioeconomi-
cally disadvantaged families are more likely to be born
with permanent damage or chronic physical health
problems, such as small brain size, low birth weight,
asphyxia, birth defects, and disabilities, than are com-
paratively advantaged children. Second, lack of proper
nutrition, lack of timely immunization, and inadequate
access to health care for children place disadvantaged
youths at increased risk for long-term health problems.
Poor parenting, inadequate health behavior training,
and risky parental lifestyles associated with family
adversity may amplify the detrimental influence of
socioeconomic disadvantage on the physical health
trajectories beginning during the early years.

Family adversity during childhood also imposes
structural constraints on choices regarding health-related
behaviors of youths, potentially contributing to the
development of unhealthy behavioral trajectories.
Economically disadvantaged youths may have less
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access to health information and less control over
sleeping hours or food choices. Moreover, intergener-
ational research documents direct transmission of spe-
cific health risk behaviors and risky lifestyles from
parents to children. Economically disadvantaged fam-
ilies are also more likely to live in social environments
where unhealthy eating, smoking, and heavy drinking
occur than are comparatively advantaged families.
Numerous community studies document the contex-
tual influence of adverse social environments on the
development of unhealthy adult lifestyles. Finally,
developmental research shows that those who adopt
risky behaviors early in life face the highest risk of
continuing such behaviors across the life span.

Influence of Early Social 
Adversity on Mental Disorders

Numerous studies demonstrate evidence of an asso-
ciation between early family adversity and mental
health problems during later life. These studies docu-
ment associations between childhood family adversi-
ties and multiple mental health problems, such as
cynical hostility, hopelessness, and depressive symp-
toms, with such associations even appearing beyond
the middle years. Mental disorders that occur during
one’s early years confer strong risks of recurrent dis-
orders during adulthood and continuation of recur-
rence through later life. Existing research suggests
that early social adversity contributes to early mental
disorders in several ways. First, developmental
research shows that various stressors indicative of
adversity may contribute directly to diminished psy-
chological resources, a sense of continuing entrap-
ment, anger, hopelessness, frustration, and other
negative emotions among youths. Second, stressful
daily experiences have psychological consequences
for parents. Psychological problems such as depres-
sion and irritability can contribute to low parenting
commitment, rejection of and hostility toward
children by parents, and other ineffective parental
practices. These psychological and behavioral prob-
lems among parents increase the risk of psychiatric
difficulties among youths. Third, poor families tend to
live in disadvantaged neighborhoods. Community

studies show that youths living in deprived neighbor-
hoods face increased risk for the development of emo-
tional and behavioral problems over and above
individual and family risk factors. Recent neigh-
borhood studies show that neighborhood adversity
during childhood exerts a lagged effect on adult men-
tal health through chronic stress in the neighborhood.
Potential mental health problems that develop during
adolescence can disrupt adult status attainment, and
this in turn further erodes individual mental health
during the adult years.

Poor mental health contributes to physical health
problems directly and indirectly. Psychiatric and med-
ical research documents that chronically internalizing
problems associated with stressful life experiences
during the early years may exert direct deleterious
influences on physiological processes, including acti-
vation of the hypothalamic–pituitary–adrenocortical
axis as well as the neuroendocrine, autonomic, and
metabolic functioning of individuals. Negative emo-
tions are associated with increases in blood lipids, free
fatty acids, blood pressure, and heart rate as well as
suppressed immune system functioning. Such physio-
logical malfunctioning can contribute to the develop-
ment and/or progression of a wide range of chronic
medical conditions over time, including obesity, dia-
betes, diminished metabolic control, hypertension,
infectious disease, cancer, and other cardiovascular,
respiratory, and gastrointestinal illnesses. Internalized
depressed feelings and hostility may also contribute to
poor physical health indirectly by influencing health-
related behaviors such as physical inactivity, smoking,
and alcohol consumption.

Mental and physical health difficulties stemming
from early adversity are mutually influential across
the life course. Sensory and neurobiological disorders
have the strongest relationship with psychological dis-
orders. However, the association or comorbidity
between mental health and physical health is not
purely spurious due to the common influence of early
adversity. This suggests that early adversity initiates
several etiological processes that lead to a variety of
problematic health outcomes during later years.

—K. A. S. Wickrama
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ISSUES

ECONOMICS OF AGING

The improved economic status of America’s elderly
populations is a 20th-century success story. Today, the
economic status of older Americans closely resembles
that of other adult populations; some are very well off,
many are comfortable, many live modestly, and some
have very low incomes.

This entry begins by discussing the evolution of the
nation’s retirement income security system. The
economic status of today’s older Americans is then
described, paying special attention to the diversity of
circumstances among today’s elders. The likely con-
tours of the economic status of tomorrow’s elderly
populations are the discussed briefly, and it is con-
cluded that, as in the past, diversity of circumstances
will characterize the income position of tomorrow’s
older populations. It is suggested that, as is the case
today, the economic well-being of the vast majority of

older Americans—especially the most vulnerable—
will depend especially on maintaining sound universal
social insurance protections. While mindful that
health insurance protections have critical implications
for the economic well-being of older Americans, this
entry focuses primarily on sources of cash income and
their impact on economic status.

The Evolution of the Old-Age
Retirement Income Support System

Retirement and retirement income systems are rela-
tively new and evolving institutions. Paradoxically,
industrialization created both the need and the oppor-
tunity for the nation’s “old-age retirement income
support system.” Improvements in nutrition, sanita-
tion, and public health led to more people reaching old
age and living longer once they were there. A growing
economy raised living standards, providing new
opportunities for leisure as well as for the expansion
of public and private income and health protections
for older Americans. Movement from agricultural and
small-scale production to manufacturing production
raised wages even as it increased insecurity. Workers
became subject to the vagaries of economic cycles.
Employers, often interested in workers who could
keep up with the speed and dexterity demands of new
technologies, required orderly means of turning over
their workforces. Unions wanted employment oppor-
tunities in the growing manufacturing economy for
younger members.

American workers and their families needed pro-
tection against many identifiable risks—risks related
to disabling industrial accidents, deaths of workers,
and old age as well as risks related to outliving one’s
savings or seeing retirement incomes eroded by infla-
tion. Then, as is the case now, pensions—both public
and private—provided a partial solution to the needs
of working persons while simultaneously addressing
the interests of employers and unions. By the mid-
1950s, “retirement” had emerged as a new institution
and as a normative expectation of older Americans.

Although income from employer pensions, emp-
loyment, assets, and welfare is important, Social
Security—the Old-Age, Survivors, and Disability
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Insurance (OASDI) program—is the heart and soul of
the nation’s retirement income system. Based on the
social insurance approach to economic security, the
program is designed to provide universal protections
for the American public against selected risks. In
exchange for making modest payments through regu-
lar employer and employee payroll tax contributions
over the course of their work lives, working Americans
earn for themselves and their families the right to ben-
efits when earnings are lost as a result of retirement,
long-term severe disability, or death. Because social
insurance, unlike private insurance or private pensions,
is designed to provide widespread basic protection, the
system provides proportionally larger benefits to low-
wage workers, even though high-wage workers gener-
ally receive larger monthly benefit amounts. Social
Security was intended as a supplement to personal sav-
ings, employer-provided pensions, and (for some)
earnings from continued work during their old-age
years—not as the sole source of income that it often is.

The Social Security Act of 1935 established Social
Security, which was then known as old-age insurance
or old-age benefits, as well as means-tested protec-
tions for the needy, aged, and blind. During its first 40
years, the act was amended many times, generally
adding and strengthening its social insurance provi-
sions and, at times, its public assistance (welfare)
provisions. For instance, protections were added in
1939 for aged wives and dependent children of retired
workers and for surviving wives and dependent
children of workers and retirees. The 1950 amend-
ments established Social Security as the dominant
source of protection for the old. Also, needs-based
welfare protections were added for needy disabled
individuals in 1950, as noted in 2006 by the Social
Security Administration.

This was followed by the creation of the Disability
Insurance (DI) program in 1956 and then Medicare and
Medicaid in 1965. Initially, disability insurance pro-
vided cash benefits for long-term severely disabled
workers 50 to 64 years of age and disabled adult
children of workers. Medicare was intended primarily
to provide hospital and medical insurance to workers
over 65 years of age and was later expanded to provide
benefits to disabled workers, whereas Medicaid was
intended to provide medical coverage primarily to the

needy aged, disabled, and families caring for children.
In 1972, the Social Security Act was amended to place
all categories of needy adults—elderly, blind, and dis-
abled—into one federal program for needy adults,
namely Supplemental Security Income (SSI). The 1972
amendments also created the cost-of-living adjustments
(COLAs), which were implemented to ensure that
retiree benefits kept pace with inflation, according to
the Social Security Administration in 2006.

Beginning in the mid-1970s, legislative attention
focused primarily on emerging financing problems. In
1977, and again in 1983, amendments were imple-
mented to address short-term problems resulting from
poor economic performance (e.g., high inflation, lower
than expected wage growth) and long-term problems
resulting from project demographic change (e.g., fer-
tility declines, improved mortality, projected aging of
the baby boom cohorts) and economic change (e.g.,
slower growth of wages and the economy) and (in
1977) a flawed benefit formula.

Today, although its short- and mid-term finances
are very secure, the program faces another long-term
shortfall, again a result of demographic change and of
anticipated changes in the economy. Under the most
commonly accepted set of assumptions, the program
has sufficient funds to meet all payments through
2041, after which there will be a roughly 26% short-
fall. In the unlikely event that future congresses and
presidents put off Social Security reform, beginning
around 2041, the anticipated revenue stream would
cover only 74% of promised benefits.

Economic Status of Today’s 
Elderly Populations

The economic status of older adults in the United
States today is greatly improved, and there is much
diversity of circumstances among different elder
populations. In 2004 inflation-adjusted dollars, the
median income of elderly households had increased
from $13,228 in 1960 to $24,509 in 2004. Since the
mid-1950s, poverty, as measured in 2005 by the U.S.
Census Bureau’s poverty thresholds, has decreased 
for all age groups but most noticeably for adults age
65 years and older. Among persons in this age group,
poverty rates declined precipitously from 35.2% in
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1959 to 14.6% in 1974 and continued to decline more
slowly to 9.8% in 2004. To put this in context, in 2004
the poverty threshold was $9,060 for unrelated per-
sons age 65 years and older and was $11,418 for cou-
ples with one person in that age group. But these data
and trends provide only part of the income story.

For instance, a significant portion of today’s retirees
live in near poverty with incomes between 100% and
125% of the poverty threshold. According to the
Census Bureau, an additional 6.7% of persons over 65
years of age lived in near poverty in 2004. These near-
poor elderly are very vulnerable to any measure of
income loss or increase in expenses, and they are
offered little economic protection from these unex-
pected losses outside of Social Security and Medicare.

Disaggregating the elderly further by race/ethnicity,
gender, marital status, and advanced age provides
greater insight into their economic well-being. In terms
of absolute poverty rates, Black and Hispanic elders are
more likely to be poor or near poor than are their White
counterparts, nonmarried elders of all races and ethnic-
ities are more likely to be poor or near poor than are
married elderly couples, and nonmarried women of all
races and ethnicities are more likely to be poor or near
poor than are nonmarried men. For example, only 7.5%
of White non-Hispanics had below poverty-level
incomes in 2004, compared with 13.6% of non-
Hispanic Asians, 23.9% of non-Hispanic Blacks, and
18.7% of similarly aged Hispanics of all races.
Similarly, among White non-Hispanics age 85 years

and older, 7.5% of men and 15.3% of women have
below poverty-level incomes, compared with 15.1% of
similarly aged non-Hispanic Black men and an
astounding 31.7% of non-Hispanic Black women, as
noted by the Census Bureau in 2005.

Similarly, whereas the median household income
of persons 65 to 74 years of age was $30,854 in 2004,
it was only $20,467 for those age 75 years and older.
These racial, ethnic, age, and gender differences in
poverty after retirement are tied specifically to the dif-
ferences these groups experience in terms of earnings
(linked to Social Security benefit amounts) during
their working years and in terms of their likelihood to
be employed in labor sectors that do not provide pri-
vate pensions.

Social Security is, as the data in Table 1 highlight,
the most important source of cash income for the vast
majority of older households, providing nearly 40% of
elder household incomes, followed by income from
earnings, accounting for one fourth of the income
going to elder units (see “all units” column in Table 1).

But more significantly, the second, third, fourth,
fifth, and sixth columns in Table 1 show that the con-
tributions of these income sources vary substantially
by income quintile. More than 70% of the income
going to the bottom 60% of the elder income distribu-
tion comes from Social Security. In turn, the impact of
income from earnings, employer pension, and assets
is greatest on the 20% of elder units that received
more than $40,928 in 2004.
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Table 1 Relative Importance of Selected Sources of Income to Elderly (Age 55 Years and Older) Households 
by Quintiles: 2002

Percentage of Under $9,721– $15,181– $23,881– $40,982 
Total Income $9,721 $15,180 $23,880 $40,981 and Over
From: All Units (Q1) (Q2) (Q3) (Q4) (Q5)

Social Security 39.4 82.6 84.0 67.0 47.0 19.8

Government pension 8.8 0.7 2.2 5.3 11.1 10.4

Private pension/annuity 9.9 2.5 4.1 9.2 13.8 10.0

Income from assets 13.6 2.4 3.6 7.4 9.8 18.9

Earnings 24.9 1.1 2.3 7.0 14.7 38.4

Public cash assistance 0.7 8.9 1.6 1.0 0.2 0.1

Source: Adapted from Social Security Administration. Income of the population 55 or older, 2002. Available at:
www.ssa.gov/policy/docs/statcomps/income_pop55/2002/sect7.html#table7.5.



Similarly, when examining the different age groups
in the over 65 years category, we discover that not all
persons over 65 years of age receive their income
from the same sources or receive the same amounts of
income from those sources. For example, among
those age 80 years and older, only 6% receive some

income from earnings, employer pension, and assets
compared with 45% of persons 65 to 69 years of age.

When breaking down the population over 65 years
of age by gender or race/ethnicity, we discover similar
discrepancies in economic reliance on public programs
as income. As we see in Figure 1, minority elderly are

less likely than White elderly to receive
income from public or private pensions
or from assets and are more likely to
receive income from Social Security and
public assistance programs such as SSI.
Hispanic elderly rely more on earnings
from work and less on benefits other
than Social Security than do their White
and Black counterparts. These differ-
ences are also visible between the gen-
ders, with women relying more on
income from Social Security, assets, and
public assistance, whereas men have
access to more income from earnings
and retirement benefits other than Social
Security (i.e., private, public, or govern-
ment employee pensions).

As we can see in Figure 1, although
older Americans in general enjoy higher
median incomes and lower poverty 
rates than ever before, there are marked
differences among subgroups of this
population. These differences leave
unmarried women, minorities, and
lower income workers much more vul-
nerable to poverty during their later
years and much more vulnerable to
detrimental effects of decreases in pub-
lic protections such as Social Security,
SSI, Medicare, and Medicaid. These
differences pose challenges for current
and future cohorts of the old.

The Future

What of the future? As baby boomers (the
nearly 78 million American residents
born from 1946 through 1964) approach
their retirement years, new questions are
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years and older reported more than one race. The Social Security category
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assets) is being changed to correct an error. The previous measure included all
persons owning stocks or mutual funds, which may or may not have issued
dividends. The new measure includes only those receiving income from dividends.
For example, 18% of persons age 65 years and older received dividend income in
2002 under the new methodology, compared with 23% under the old
methodology. This change has only a small effect on the percentage of persons
age 65 years and older receiving income from assets (55% under the new
methodology vs. 56% under the old methodology). Persons of Hispanic origin
may be of any race.



being raised about how well they will fare and what
challenges they face for their economic well-being.

Some seem likely to fare even better than today’s
retirees. The poverty rate for persons over 65 years of
age in this country has declined over time and will
continue to decline over the coming decades. The
Urban Institute maintains that because poverty thresh-
olds do not reflect real-wage increases, relative
poverty rates will exceed absolute poverty rates.

There are two common relative poverty measures.
One relative measure among retired adults is the
replacement rate; that is, the percentage of preretire-
ment income that has been replaced by postretirement
income sources such as Social Security, private pen-
sions, and income from assets. Another relative mea-
sure of economic status among retired adults is a
comparison of retirees’ incomes with workers’
incomes or the national average wage. Retirees with a
per capita income falling below 75% of the median
replacement rate, or below 45% of the national aver-
age wage, can be considered as living in poverty. For
persons retiring in the immediate future, relative
poverty rates will be similar to the rate for today’s
retirees. However, for future retirees born between
1956 and 1965, also known as late boomers, relative
poverty may climb as high as 46%. As a group, baby
boomers have historically earned higher real (infla-
tion-adjusted) incomes than did their parents at simi-
lar points in their life course. In general, baby
boomers are accumulating wealth at the same pace as,
or faster than, their parents and are likely to have
higher living standards during their retirement when
measured in terms of poverty rates and absolute dol-
lars. However, it is likely that many—perhaps one half
according to a 2003 congressional budget analysis—
will not be able to maintain a standard of living that
compares as favorably with their working years. For
those able to extend their working lives, the cost of
living longer can be offset by more employment
income. In general, the Congressional Budget Office
(CBO) also found that baby boomers in lower income
brackets will be much more dependent on future gov-
ernmental benefits than recent studies indicate and
that future reductions in these benefits will have a
direct detrimental impact on their retirement finances.

For the individual retirees of the future, economic
status during old age will depend on demographic and
economic developments that are difficult to predict,
including changes to the availability and size of gov-
ernment benefits, unplanned changes in marital or
health status, their savings and returns on assets, how
long they will live, the security of private or govern-
ment pension incomes, health insurance protections,
and potential future earnings.

Most fundamentally, the aggregate economic well-
being of baby boomers and other elders of the future
will depend on how the nation addresses challenges of
Social Security financing, employment opportunities
for older persons, financial instabilities in the private
and public employee pension systems, health insur-
ance financing problems, and risks related to long-
term care.

Although the politics of privatization has driven the
Social Security debate for the past few years, it has
become increasingly clear that from an analytical per-
spective, the projected Social Security financing prob-
lem presents a relatively easy problem to address. Some
combination of moderate changes can address the prob-
lem, including perhaps raising the cap on taxable
wages, extending coverage to new state and local gov-
ernment employees, diversifying trust fund investments
to include investing a small portion of the trust funds in
the private sector, slightly increasing the payroll tax for
both employees and employers, and further raising the
age of eligibility for full benefits. A moderate approach
to Social Security reform can preserve the bulk of cur-
rently promised benefits to future retirees.

The private pension system presents less tractable
problems. The Pension Benefit Guarantee Corporation
(PBGC), which provides pension insurance for single-
and multiple-employer pension plans, functions as a
useful indicator of the state of defined benefit pen-
sions in today’s economy. From 2001 to 2004, the fed-
eral government assumed responsibility, through the
PBGC, for a number of large and significantly under-
funded pension plans from the steel and airline indus-
tries. These underfunded pension plans have
effectively doubled the numbers of participants and
beneficiaries receiving payments from the PBGC
single-employer program.
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In addition to increased federal assumption of pay-
ments for defined benefit pensions, a growing number
of employers have implemented defined contribution
or cash balance or hybrid plans to replace traditional
defined benefit plans, thereby shifting greater risk
onto employees. Among the many reasons for these
shifts is that as retirees live longer, the costs of financ-
ing their future benefits increase.

Of even greater concern are the rising costs of
health care, reductions in occupationally based
employee and retiree health insurance protections, and
the increasing costs of Medicare and Medicaid.

The Centers for Disease Control and Prevention
(CDC), in its 2005 chart book on American health
trends, reported that the United States spent approxi-
mately $1.7 trillion on health care, or 15% of the gross
domestic product (GDP), compared with approxi-
mately 13.5% of the GDP in 1995. At the same time,
private health insurance coverage and employer-
provided health insurance coverage for Americans under
65 years of age have declined since 1999, while the pro-
portions of uninsured adults and Medicaid enrollees have
increased, as noted by the Census Bureau in 2005.

In 2006, the board of trustees for the Centers for
Medicare and Medicaid projected rapid increases in
combined Medicare expenditures over the next 10

years. These projected increases are consistent with
historical data from 1970 to 2004 and result from
increased health care costs, increased numbers of ben-
eficiaries, and increased use and intensity of medical
services per beneficiary. According to these projec-
tions, Medicare expenditures will begin exceeding
contributions in 2013, and the Medicare trust funds,
under intermediate estimates, are expected to be
depleted by 2020. Similar cost increases and future
financing problems also exist for the Medicaid pro-
gram. The Urban Institute reported that between 2000
and 2004, Medicaid expenditures grew by 50%. Like
Medicare increases, these rising Medicaid costs are
rooted in increased enrollment and increased health
care costs.

Long-term care costs also represent a substantial
risk to the economic well-being of middle-class elderly
today and in the future. As the numbers of older adults
increase with the retirement of the baby boomers, the
number of persons with physical and cognitive impair-
ments will also increase, as will the demand for long-
term care services. This will increase the drain on 
what the CBO has indicated are already substantial
resources devoted to financing long-term care services
(> $200 billion in 2004 or approximately $24,000 per
impaired older adult). These estimates include the

value of unpaid care, an integral part of
long-term care provided by families and
friends of impaired older adults.

Financing sources for long-term 
care include (in order of size) donated
care, Medicaid, Medicare, out-of-
pocket expenditures, and long-term care
insurance. Table 2 details the sources of
payment for institutional, home-based,
and total long-term care costs in 2004.

The rules that govern public long
term-care programs heavily influence
the financing patterns of long-term care
by discouraging middle- and upper-
class families from making financial
preparation for future long-term care
needs and instead encouraging them to
rely on governmental assistance. The
financial demands on governmental
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Table 2 Long-Term Care Expenditures for the Elderly by Source of
Payment: 2004 (billions of dollars)

Institutional Home-Based 
Care Care Total

Public programs
Medicaid 36.5 10.8 47.3
Medicare 15.9 17.7 33.6

Private resources
Donated care 0 76.5 76.5
Out-of-pocket payments 35.7 8.3 44.0
Private insurance 2.4 3.3 5.6

Othera 2.0 2.5 4.4

Total 92.4 119.0 211.4

Source: Data compiled from Congressional Budget Office. Financing Long-Term
Care for the Elderly. Washington, DC: Government Printing Office; 2004.

Notes: Donated care is measured as the cost of replacing that care with
professional services. Numbers might not add up to totals due to rounding.

a. Includes local public programs, minor federal spending, charity care, and so on.



programs for retirees will continue to increase as the
number of retirees depending on governmental
financing of long-term care increases and as health
care costs continue to rise.

Conclusion

This entry has documented the evolution of the retire-
ment income security system in the United States,
consequent improvements in the economic well-being
of older populations, and the diversity of economic
circumstances existing across today’s elder popula-
tions. In discussing the likely economic circumstance
of future elderly populations, it is clear that the diver-
sity of economic circumstances will persist and that
there is much uncertainty about the implications of
future trends. Given this uncertainty, it will be impor-
tant—especially to those at greatest risk—to maintain
and finance the floor of protection provided under the
nation’s universal income and health protections for
elderly populations.

—Maria T. Brown

See also Health and Public Policy; Homelessness and Health
in the United States; Long-Term Care; Medicaid;
Medicare; Work, Health, and Retirement
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EDUCATION AND HEALTH

Education is one of the most commonly used mea-
sures of socioeconomic position in population-based
studies of health. In a life course perspective, edu-
cational attainment indicates one’s point of entry 
into the social stratification system when transitioning
from adolescence to adulthood. It structures both
employment opportunity and earnings and thereby
shapes the probability of exposure to health-damaging
or health-enhancing agents. In addition to these sub-
stantive reasons, there are two key analytic advantages
to using education over other socioeconomic indica-
tors. First, education can be ascertained for all adults,
whereas income and occupation might not be avail-
able for everyone, especially for women and older
adults. Excluding persons who are unemployed or
who do not have incomes (i.e., more disadvantaged
individuals) would reduce variation in socioeconomic
position and attenuate associations with health.
Second, educational attainment is typically completed
by early adulthood, prior to the onset of age-
associated medical conditions, and so studies that link
education to health are less susceptible to “reverse
causation.” In contrast, interpreting the causal order of
studies that use income or occupation is more tenuous
because poor health can have an adverse impact on
employment status, income, and occupation.

Numerous studies have shown a positive associa-
tion between education and health. One major study
showed that despite overall decline in U.S. mortality
rates between 1960 and 1986, the disparity in mortal-
ity grew between poorly and highly educated people
25 to 64 years of age. For instance, the age-adjusted
mortality rate declined by 50% among White men
with high educational attainment, whereas only a 15%
decline was observed in men with low education.
Educational differences in mortality patterns over the
same time period were less dramatic in women. This
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work was expanded by I. T. Elo and S. H. Preston
using data from the National Longitudinal Mortality
Survey (1979–1985) that included information on
older adults. The largest disparity in mortality by level
of education was observed in working-age men (25 to
64 years). Although disparities in mortality rates con-
tinued into older ages (65 to 89 years), they were less
severe in older adults than in younger adults, perhaps
reflecting selective survival effects. Nonetheless, the
association of education with mortality in older adults
suggests that old-age mortality will continue to
decline in the future as successive cohorts with higher
levels of education enter older ages.

In addition to premature mortality, a lower level of
education increases the risk of age-associated medical
conditions and disability. One notable study examined
education in relation to disability-free or active life
expectancy, an important outcome among older adults
that captures disease burden, quality of life, and mor-
tality. Using data on a representative sample of older
Blacks and Whites in North Carolina in 1986–1987, J.
M. Guralnik and colleagues reported that older Black
women who graduated from high school had an active
life expectancy 3.9 years longer than those who did
not graduate from high school. Education disparities
in active life expectancy for older Black men, White
women, and White men were 2.9, 2.8, and 2.4 years,
respectively. Interestingly, racial differences in active
life expectancy, when stratified by sex and education
level, were substantially smaller than education dif-
ferences. As with mortality, increasing educational
attainment among older adults over time will con-
tribute to declining prevalence of disability in the pop-
ulation, but the contribution will likely diminish over
time. Although it is unclear whether educational dis-
parities in disability will narrow or widen, a recent
study showed that racial disparities remain unchanged
while educational disparities grew among older adults
between 1982 and 2000.

Three aspects of education that are relevant to health
research are quantity, credentials, and quality. The first
is simply the total amount of education received, which
is commonly measured by years of formal education
completed. In a human capital perspective, schooling
provides cognitive, social, and technical skills needed

for work as well as continued learning throughout life.
Schooling also helps to shape behaviors and personal-
ity traits such as self-motivation, goal-directedness, and
work ethic. Higher levels of education therefore lead to
greater stock of human capital that can positively shape
health over the life course. Indeed, pathways through
which higher quantity of education might relate to
health indirectly include a higher sense of personal con-
trol or mastery over the environment (i.e., the belief that
one’s actions—not luck or outside forces—lead to
desirable outcomes), more supportive and equitable
social relationships, and positive health-related behav-
iors (e.g., healthy diet, physical activity, not smoking).
Furthermore, reading and communication skills gained
through education contribute to better health literacy,
which can help avoid disease risks as well as improve
management of chronic diseases. In addition to build-
ing human capital, quantity of education might affect
health directly by promoting development of a brain
reserve capacity early in life (as measured by greater
dendritic branching and/or larger brain size) that delays
manifestation of age-associated neuropathology later in
life (e.g., Alzheimer’s disease).

Credentials are another aspect of education with
health implications. In contrast to quantity of educa-
tion, the credential approach does not value each year
of education attained the same but rather assigns ben-
efit only when additional education confers a degree.
For example, the 1-year difference between complet-
ing 10th grade and completing 11th grade is not the
same as that between completing 11th grade and com-
pleting 12th grade when a high school diploma is
awarded. Credentials provide access to jobs that pay
better, provide benefits (e.g., health insurance, retire-
ment plans), and reduce risk of occupational exposure
to health-damaging agents. Although several studies
have demonstrated health benefits associated with
higher degree credentials (e.g., high school graduate,
college graduate), few health studies have examined
the added benefit of credentials beyond total years of
education. Catherine Ross and John Mirowsky, in
their cross-sectional analysis of persons 18 to 95 years
of age, did not find that a college degree provided any
additional health benefit after adjusting for total years
of education. One consideration that needs to be made
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when examining credentials is generational effects.
The social and economic value of a credential cer-
tainly varies by birth cohort. For instance, a high
school diploma earned in 1940 was viewed as a
greater achievement than one conferred in 1980. As
the distribution of educational attainment in the popu-
lation shifts, the health salience of a higher degree
could decline over time. Similar to generational
effects, geography should also be taken into account
when examining education disparities in health across
different areas (e.g., secondary education in a devel-
oping country would likely confer relatively greater
health benefit than secondary education in a devel-
oped country), and country of origin should be con-
sidered when investigating disparities in immigrant
populations.

Less attention has been devoted to the quality or
selectivity aspect of education. It is widely recog-
nized that quality of education varies geographically
and by institution. Public school budgets for primary
and secondary levels are determined in part by local
taxes, which can leave inner-city and rural schools at
a disadvantage and compromise quality of educa-
tion. Graduates from resource-deprived schools will
likely not have gained the same skills, behavior, and
knowledge as graduates from well-funded schools.
Therefore, variation in the quality of education can
attenuate associations with health when using either
a quantity or credential approach to education
assessment. Selectivity of a school can be a marker
of educational quality, although this is more relevant
for colleges and universities. The selectivity of the
institution where a person attained a degree could
reflect not only his or her stock of human capital but
also the types of social networks and contacts made
through schooling that could help a person obtain
higher paying jobs. Ross and Mirowsky, in their
study sample, applied standard criteria for ranking
the selectivity of universities for college graduates
but found only marginal benefits of college selectiv-
ity associated with health after accounting for quan-
tity of education.

A major limitation that should be noted when
assessing the relationship between education and
health is that the economic returns on education are

not uniform. For example, racial/ethnic minorities
typically have lower earnings than do non-Hispanic
Whites with the same level of education, and women
experience lower returns than do men. These inequal-
ities exist across all levels of education and become
more pronounced when stratifying by race and gen-
der. Therefore, it is important to consider multiple
indicators of socioeconomic position—not education
alone—when investigating racial/ethnic differences in
health and to examine, within racial/ethnic groups,
variation in health as a function of education.

In summary, education is a powerful predictor of
health in older adults. There are multiple pathways
through which education relates to health, including
work and economic conditions, social and psycho-
logical resources, and health-related behaviors.
Education can also relate to health directly through
neurodevelopment. Measurement of education is
practical and accessible across populations, although
the benefits of education might not remit uniformly
across age, gender, and racial/ethnic subgroups.

—Kushang V. Patel and Jack M. Guralnik

See also Demography of Aging; Economics of Aging;
Ethnicity and Race; Socioeconomic Status
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ELDER ABUSE AND NEGLECT

Elder abuse and neglect are general terms that refer to
the mistreatment of older adults, typically those who
are vulnerable due to physical or mental disorders.
Mistreatment can occur in community or institutional
settings and may be perpetrated by formal and infor-
mal caregivers or unscrupulous individuals who
attempt to gain elders’ confidence only to take advan-
tage of them.

The National Center for Elder Abuse (NCEA), a
consortium of protective services and aging services
administered by the National Association of State
Units on Aging, considers three basic categories of
elder abuse:

• Domestic elder abuse: acts committed by spouses,
siblings, adult children, friends, or caregivers within
older adults’ or caregivers’ homes

• Institutional abuse: acts committed by caregivers 
in residential facilities, such as nursing homes,
assisted-living facilities, and foster homes, who have
legal or contractual obligations to provide care and
protection

• Self-neglect or self-abuse: neglect or acts committed
by older adults themselves

The NCEA describes more specific forms of mis-
treatment that are also identified within state statutes
across the United States:

• Physical abuse: inflicting or threatening to inflict
physical pain or injury; depriving one of basic needs

• Emotional abuse: inflicting mental pain, anguish, or
distress through verbal or nonverbal acts

• Sexual abuse: nonconsensual sexual contact of any
kind

• Exploitation: illegal taking, misuse, or concealment
of funds, property, or assets

• Neglect: refusal or failure to provide food, shelter,
health care, or protection

• Abandonment: desertion by the responsible 
caregiver

The first three types of abuse in the preceding 
list involve intentional acts by caregivers or other

perpetrators. Exploitation implies gaining or being in
a position of trust so as to misuse the elder’s assets.
Perpetrators may include formal and informal care-
givers as well as deceitful strangers. Neglect and
abandonment both involve caregivers’ failure to pro-
vide care or protection.

Self-neglect is often included under the rubric of
elder abuse even though it does not involve a perpe-
trator. Elders who live alone and who fail to maintain
activities of daily living (ADLs) are at high risk for
loss of independence.

Explanation

More than one explanatory model may apply to any
case of mistreatment. Most models focus on the rela-
tionship between the caregiver and the care recipient.

The caregiver stress model postulates that family
members mistreat elders in reaction to the strain and
frustration of caring for persons with declining physi-
cal or cognitive function.

Several models attempt to explain acts of violence.
Among spouse caregivers, domestic violence that
began earlier in the marriage may continue when 
the spouse’s role shifts to caregiving. Among adult
children who become caregivers for a parent, violence
toward the parent may be related to growing up in an
abusive household, either as retaliation or as learned
behavior. Caregivers with serious substance abuse
problems or personality disorders are at greater risk
for committing acts of mistreatment.

Exploitation is related to personal gain. The more
dependent a family caregiver is on an older adult’s
income, property, house, or assets, the greater the like-
lihood that financial exploitation will occur. Strangers
or con artists who prey on older adults are likely to gain
the confidence of the older adults over a short period of
time so as to profit and leave to avoid being caught.

Institutional abuse and neglect are related to
staffing issues. Inadequate staffing, poorly trained
staff, or a high rate of turnover among nursing assis-
tants and aides may result in a lack of attentiveness
and failure to meet the individualized service needs 
of residents. Even with mandated training on
Alzheimer’s disease and related disorders, nursing
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home staff often do not know how to manage behav-
ior problems and even discourage adaptive behaviors.
In most cases, abuse in long-term care facilities is
related to neglect. Physical or sexual abuse by nursing
home staff suggests inadequate screening and crimi-
nal background checks. In the United States, all states
have ombudsman programs that advocate for nursing
home residents’ concerns and work toward resolving
complaints.

Epidemiology

Elder abuse is largely an underidentified problem. A
widely cited epidemiological study, the National
Elder Abuse Incidence Study (NEAIS), relied on a
nationally representative sample of 20 counties in 15
states to collect national incidence data of domestic
elder abuse, neglect, and self-neglect among persons
age 60 years and older in 1996. For each county, data
were derived from reports submitted to and substanti-
ated by Adult Protective Services (APS) agencies and
reports made by “sentinels,” that is, specially trained
individuals from community agencies having frequent
contact with older adults. The NEAIS results indi-
cated that an estimated 450,000 community-based
(noninstitutionalized) elders had been abused and/
or neglected during that year and that an additional
101,000 exhibited self-neglect.

Other studies suggest that an estimated 1 million to
2 million Americans age 65 years and older have been
victims of mistreatment during any given year.
Although prevalence rates vary considerably within
the published literature, some indicate that an average
of 3% to 5% of the older population experience some
form of elder abuse. Some studies suggest that women
are more likely than men to be victims of abuse,
neglect, and exploitation, whereas others suggest little
difference due to sex, race, or ethnicity.

IInnvveessttiiggaattiioonn  ooff  SSuussppeecctteedd  CCaasseess

Most cases of mistreatment and self-neglect go
unreported. Suspected cases that are investigated fail
to be confirmed through investigation unless the signs
and symptoms are easily observed by someone else or

by self-report of the older adult. Physical abuse, sex-
ual abuse, and neglect by a caregiver are likely to be
documented and may be confirmed by physicians.
Exploitation may be documented through bank with-
drawals, abuse of power of attorney or guardianship,
or misuse of assets or property without the elder’s per-
mission or knowledge. Verbal abuse and threats of
abuse may be overlooked unless observed directly.

Older victims are reluctant to report their care-
givers as perpetrators. Cases of abuse or neglect are
often reported by family members, hospital or other
medical professionals, law enforcement officers, in-
home service providers, friends or neighbors, or the
older victims themselves.

Self-neglect may be reported only when the situa-
tions become serious enough to warrant attention such
as emergency room or hospital visits, signs of deteri-
orating homes as noted by friends or neighbors, or
when law enforcement officers respond to calls from
concerned individuals. The challenge to APS and oth-
ers is that many older adults viewed as victims of self-
neglect may be unwilling to accept help and, if their
cases are serious enough, may require legal actions
such as appointing guardians if they are assessed as
incompetent or otherwise lacking capacity.

In the United States, reports are made to a central
hotline system in each state. If this preliminary con-
tact indicates signs of mistreatment, the investigation
process is conducted by the local APS. The NEAIS
and other studies indicate that the APS investigation
process substantiates far fewer cases of abuse than
would trained sentinels or service providers who have
more contact with older adults. In the United States,
abuse in institutional settings such as nursing homes
may be addressed through reports to the respective
state ombudsman program.

The Federal Nursing Home Reform Act or
Omnibus Budget Reconciliation Act of 1987 provided
standards for improving quality of care within the
nation’s nursing homes, reducing physical and chem-
ical restraint, and maintaining the safety of these resi-
dents. Although no such federal legislation exists for
the assisted-living industry, all such facilities licensed
by each state require that residents be provided with a
list of their rights as residents and procedures by
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which they or their guardians can file complaints con-
cerning possible violations.

RRiisskk  FFaaccttoorrss

Risk factors are usually categorized by the victim’s
characteristics, the perpetrator’s characteristics, or the
interaction of the two. Risk factors for older adults
likely to become victims include depression, social
isolation, Alzheimer’s disease and other forms of
memory impairment, and reliance on others to meet
ADLs, including financial dependence. For care-
givers, possible risk factors that may lead to abusing a
vulnerable older adult include an increase in caregiver
burden or stress, psychological disorders, substance
abuse, and dependence on the older adult’s property 
or income. In caregiver–care recipient interactions,
family dynamics and prior relationships may increase
the risk of abuse and neglect.

Self-neglect constitutes a large portion of the cases
investigated by APS. Individuals often live alone with
significant health, cognitive, or other problems. Their
symptoms may be the result of physical, mental, or
cognitive disorders or some combination of the three.
Such an individual is at increased risk for loss of
independence.

CCoonnsseeqquueenncceess  ooff  AAbbuussee  aanndd  NNeegglleecctt

Obvious short-term consequences of elder abuse
and neglect include death, physical injuries, pressure
ulcers (bed sores), emotional trauma, and depleted
bank accounts. Longer-term consequences include
increased use and costs of health services, including
outpatient and inpatient visits, admission to nursing
homes, and increased risk of mental health problems.

All forms of elder mistreatment and self-neglect
serve to lower a person’s quality of life and increase
the risk of loss of independence. Further research on
the epidemiology and identification of these problems
remains a priority.

—Lawrence Schonfeld

See also Advocacy Organizations; Ethical Issues and Aging;
Health Care System for Older Adults; Legal Issues
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ELECTROLYTES

See FLUID AND ELECTROLYTES

EMOTIONS AND

EMOTIONAL STABILITY

Historically, aging has been characterized by loss and
deterioration; indeed, in many domains loss is ubiqui-
tous. However, the domain of emotion, including
experience and regulation, appears to be an exception.
A large amount of research conducted over the past
two decades has illustrated that in areas such as men-
tal health and disorders, the story is more compli-
cated, and that in normal aging, emotional regulation
and experience appear to improve.

Originally, theories surrounding the theme of loss
as it applied to the aging process were based on obser-
vations about social and personality changes. It was
clear that the elderly engaged in fewer social interac-
tions than did their younger counterparts, including
within the small circles in which they had previously
participated. This withdrawal was seen as an emo-
tional disinvestment and, importantly, was theorized
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as an essential part not only of the aging process but
also of the dying process. It was hypothesized in dis-
engagement theory that this withdrawal reflected
emotional preparation for death. A related hypothesis
was that aging was accompanied by a dampening of
emotional responses or, as Karl Jung suggested, a ten-
dency to turn inward. Although it is true that older
adults are not as socially active as they once were,
more recent research suggests that this decrease
results not from a desire to become emotionally unat-
tached but rather from a desire to become selectively
attached. A social “pruning” process occurs, with
emotionally meaningful partners being retained and
less meaningful partners being excluded. This selec-
tion process appears to aid the regulation of emotion.

Research has shown that day in and day out, the
emotional lives of older adults are more stable than
those of younger people. The reduction in variability
is associated with emotional maturity and stability.
Although studies have shown that the emotional
response levels of the autonomic nervous system are
reduced with age, older adults still experience emo-
tions subjectively as intensely as do their younger
counterparts; and the pattern of autonomic responses
in older adults is similar to that in younger adults. In
other words, although older adults tend to have a
smaller magnitude of autonomic response, they show
the same patterns of physiological differentiation.

There is a growing body of evidence that older adults
experience the same emotional intensity as do younger
adults but regulate or manage these emotions better.
Based on real-time sampling in everyday life, older
adults experience negative emotions less frequently than
do younger adults, and when older adults do experience
them, the negative emotions last for a shorter amount of
time. Positive emotions are experienced with compara-
ble intensity and frequency between younger and older
adults. Thus, the overall ratio of positive to negative
becomes increasingly favorable.

Researchers have puzzled over the positive trajec-
tory of emotional development given such a different
storyline from overall cognitive performance or physi-
cal health; some refer to it as the paradox of aging.
How can it be that older people experience significant
loss but retain emotional well-being? Socioemotional

selectivity theory offers an explanation based on life
span changes in motivation. The theory is premised on
the contention that humans monitor their place in the
life cycle and with age gradually perceive future hori-
zons as more constrained. In contrast, younger people
perceive the future as vast and open-ended. The more
expansive one’s time perspective, the more goals will
be directed toward acquiring information and expand-
ing horizons. In other words, under conditions where
the future looms large, people are motivated to gather
information and expand their horizons. In contrast,
when time is perceived as constrained, emotionally
meaningful goals are pursued because they can be real-
ized in the moment. Because of the constraints mortal-
ity imposes, older adults on average have a shorter
time horizon than do younger adults and thus are more
likely to pursue emotionally meaningful goals.

Recent findings suggest that motivational changes
also affect cognitive processing and that these changes
appear to operate in the service of emotion regulation.
There are reliable age differences in memory and atten-
tion where younger people disproportionately attend to
negative information and older people disproportion-
ately focus on the positive, a developmental pattern
referred to as the positivity effect. Interestingly, some
research suggests that these observed age differences in
emotional experience not only are tied to broad cate-
gories such as “positive” and “negative” but also apply
to specific emotional states and other dimensions.

One of the specific emotions that may differ with
age is sadness. Potentially because they place a greater
emphasis on emotionally meaningful goals, older
adults may be more willing to experience the emotion
of sadness than are younger adults. This counterintu-
itive finding suggests that an emotional richness or
maturity, rather than a superficial pleasantness, is pur-
sued with age. After all, life offers many lessons and
experiences as people learn to cope with loss and deal
with life’s many challenges. In addition, older adults
score higher on overall mood stability ratings, and also
score lower on the dimension of sensation seeking
(items such as excitement), than do younger adults.
This evidence for older adults’ ability to regulate their
emotions better than younger adults was further sup-
ported in a study where younger adults experienced
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more arousing states than did older adults. But how
does all of this apply to mental health and the aging
process? If people become better regulators over the
years and are more satisfied with their lives, shouldn’t
their mental health improve as well? Unfortunately, the
story is a bit more complicated when considering men-
tal health and disorders.

Depression research in the aging population is one
area of study that can help us to understand some of the
complications involved with analyzing mental health.
Research on the prevalence of major depression shows
that it is less common in older adults than in middle-
aged and younger adults. At the same time, depressive
symptoms increase in very old adults. Specifically, diag-
nosed mood disorders have been found to be at their
lowest prevalence rates among older adults and younger
adults and at their highest rates among middle-aged
adults. Self-reported symptoms also tend to be highest
among middle-aged adults, but some research suggests
that there may be a slight upward trend in prevalence at
the very end of the life span. Some argue that depression
rates are low because mood disorders manifest them-
selves differently in different age groups and thus may
be overlooked. In general, however, there still remains a
positive picture regarding mental health and the aging
process; although there may be an increase in dysphoria
during very old age, most adults over 65 years of age are
at a lower risk for experiencing mood disorders and
related symptoms than they were 20 years earlier.

Of course, well-documented changes in the brain
decrease a person’s cognitive resources, but the degree
to which this decline affects emotional factors is largely
unknown. In other words, it is unclear how much emo-
tion and cognition are functionally connected. Some
researchers argue that cognitive decline affects the
complexity of emotional states and experiences. Based
on self-reports of emotional descriptions, middle-aged
adults may achieve higher levels of emotional com-
plexity than do older adults. Therefore, for tasks that
include both emotional and cognitive components,
older adults may perform increasingly worse as the
cognitive element is emphasized or stressed. What
remains unclear, then, in light of research suggesting
that older adults have a richer and more mature emo-
tional experience, is just how necessary or important
the cognitive component is to emotional experience.

Research over the past few decades has provided
some basic answers to questions surrounding emo-
tional well-being and health with respect to the aging
process. Understandably, there have been a number of
assumptions surrounding many areas of the aging
process. Fortunately, however, this research has pros-
pered, and with the aid of longitudinal studies and
research devoted to understanding cultural and demo-
graphic differences, it will continue to provide enor-
mously important insights into a population that will
grow to unprecedented levels over the next generation.

—Casey M. Lindberg and Laura L. Carstensen

See also Agitation; Anxiety Disorders; Behavioral Disorders
in Dementia; Depression and Other Mood Disorders;
Mental Status Assessment; Positive Attitudes and Health
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END OF LIFE ISSUES

See PALLIATIVE CARE AND THE END OF LIFE

ENVIRONMENTAL HEALTH

Older adults are more susceptible than others to expo-
sures from environmental hazards, in part because
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they have a reduced reserve capacity to respond to
these hazards. Also, many suffer from chronic dis-
eases such as heart disease that require taking numer-
ous medications. They also have accumulated in their
bodies toxicants from exposures in the workplace and
community, and some of these toxicants remain in the
body for long periods of time, including lead, mer-
cury, and polychlorinated biphenyls (PCBs). All of
these factors contribute to increased risks for older
adults. Air pollution, extreme temperatures, second-
hand smoke, heavy metals, waterborne disease out-
breaks, and pesticides can pose health problems for all
people but disproportionately affect the health of both
the very young and older adults. Breathing unhealthy
air exacerbates chronic conditions such as asthma,
chronic obstructive pulmonary disease (COPD), heart
disease, and diabetes. Drinking water containing
microbial contaminants can cause gastrointestinal dis-
ease, hypertension, and diabetes. Extreme tempera-
tures for extended periods of time also threaten the
health and well-being of older adults.

Air Pollution

Environmental factors contribute to heart disease, the
leading cause of death in the United States, and other
chronic conditions, including stroke, COPD, asthma,
and diabetes. Older adults are more susceptible to air
pollution than is the general population. Studies have
shown a direct relationship between rising levels of
particle pollution and increases in medication use,
hospitalizations, and premature deaths. Particle pollu-
tion (particulate matter) and ozone are responsible for
loss of lung function and heart arrhythmias. (One can
learn more about the air quality in a community by
visiting the Environmental Protection Agency website
at www.epa.gov/airnow.)

Secondhand Smoke

Secondhand smoke is one of the most life-threatening
indoor air pollutants. It is as detrimental to inhale the
same dose of secondhand smoke as it is to smoke a
cigarette. Each year, secondhand smoke is associated
with more than 38,000 deaths from heart disease and
lung cancer.

Extreme Heat

Excessive heat events (EHEs) take a disproportion-
ate toll on the health and lives of older adults. More
people die from EHEs than from hurricanes, light-
ning, tornadoes, floods, and earthquakes combined.
EHEs are prolonged periods with temperatures 10
degrees Fahrenheit (5.5 degrees Celcius) above the
average high temperature for a region. These events
are life threatening; the longer the event and the
higher the relative temperature, the greater the risk.
Approximately 80% of heat stroke deaths occur in
individuals age 50 years and older. Older adults are
at high risk for EHEs because the body’s cooling
mechanism becomes impaired with age and older
adults often take medications further stressing the
body. Other factors that increase the risk include
living alone, a trend that has been increasing over
the past decades for older adults, and being con-
fined to one’s bed. Communities are encouraged to
establish Heat/Health Watch Warning Systems to
identify when a heat-related public health threat is
likely and communicate needed steps to protect
public health.

Heavy Metals

Lead is a neurotoxicant that accumulates in the
body. The health effects from lead include high
blood pressure, digestive problems, nerve disorders,
memory and concentration problems, and muscle
and joint pain. Some research has shown that even
very low levels of lead exposure in older women 
are associated with decreased neurological perfor-
mance. As bones start to break down during
menopause, high levels of lead may be released into
the blood. Lead can enter the drinking water through
leaded pipes. Unsafe lead levels can occur due to
corrosion within household plumbing systems or
due to lead being present in community water ser-
vice lines. Because lead was phased out of gasoline
during the 1970s, the major remaining source of
lead exposure is found in leaded paints used on
houses built before 1978. Home renovation in older
homes can pose a health risk to older adults, and
safe paint removal techniques are recommended to
limit exposure.

Environmental Health———193



Organophosphate Pesticides

Pesticides are used in approximately 90% of all U.S.
households to prevent or control pests or weeds.
People are exposed to pesticides by eating foods con-
taminated by pesticides. They can be exposed to
chemicals in their homes and can also be exposed
outdoors due to exposure to spray or drift or by con-
tact with treated foliage or other treated surfaces.
Exposure to high levels of pesticides can cause
headaches, nausea, dizziness, and muscle twitching.
Long-term exposure or excessive exposure to some
pesticides can lead to cancer or effects on the nervous
system. To minimize health risks, one can use a pest
management system that combines nonchemical con-
trol strategies with reduced toxic pesticide use. It is
important to read the labels to ensure safe use of pes-
ticides around the home and garden.

Water Quality

Chemical and microbial contaminants can enter the
drinking water from natural sources or as a result of
human activity. If consumed, these contaminants can
cause minor health problems or result in serious
health outcomes, including death. Most exposure to
drinking water contaminants occur in the home or in
other buildings. Recreational activities, such as swim-
ming and fishing, can also expose people to water pol-
lution. Contact with water pollution can also occur
when sewers overflow. Older adults face a greater risk
from water contaminants because of changes in their
physiology and health status. Microbial contaminants,
including parasites (e.g., Cryptosporidium, Giardia),
bacteria (Escherichia coli, Clostridium difficile), and
viruses, cause gastrointestinal infections and illnesses.

—Kathy Ellen Sykes

See also Allostatic Load and Homeostasis; Disasters and
Terrorism; Injury Prevention
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EPIDEMIOLOGY OF AGING

One of the major findings from the epidemiology of
aging (indeed, from aging research in general) is that
the aging process and the disease process are strongly
related but also different. Although aging is associated
with an increasing risk of disease, disability, and death,
there is considerable variability within age groups.
Indeed, this variability increases with age. For exam-
ple, if we examined 500 people 20 to 25 years of age,
we would find that their mean value of overall health
would be relatively high and that the standard devia-
tion would be relatively small; most of these young
people are in good health. In contrast, if we examined
500 people 70 to 75 years of age, we would find that
their mean value of overall health would be consider-
ably lower and that the standard deviation would be
much greater; some older people are doing much bet-
ter than others. This finding leads to one of the critical
questions in the study of aging and health: Why does
the health of some people decline more slowly than the
health of other people of the same age?

Epidemiology, both as a perspective and as a set 
of analytic methods, is especially well suited to exam-
ining patterns of health in aging populations.
Epidemiology is based on the premise that health out-
comes are not distributed randomly in the population.
Rather, the incidence and prevalence of health out-
comes follow specific patterns. The purpose of epi-
demiology is first to describe and then to explain those
patterns in the population. This information, in turn,
will establish the foundation for future public health
interventions.
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Aging and Health Outcomes

Standard categorical diseases represent the most com-
mon health outcomes in epidemiological research.
Definitions of categorical diagnosed conditions, such
as breast cancer and coronary heart disease, are based
on the proposition that a standard set of presenting
symptoms and signs reflect a single pathological con-
dition. In general, aging is associated with an increase
in the incidence and prevalence of categorical dis-
eases. Incidence is defined as the number of new con-
ditions diagnosed in a given population over a given
period of time. An incidence rate is the number of new
cases of a condition found in a given population over
a specific period of time (e.g., calendar year) divided
by the number of people in the population at risk for
the condition during that time and then multiplied by
a standard number, in most cases from 1,000 to
100,000. Prevalence refers to the number of people in
a given population alive with the condition over a spe-
cific time period. The longer people survive after
being diagnosed with a condition, the greater the
prevalence and the higher the prevalence rate.
Although age-specific incidence and prevalence rates
increase for most health conditions, the increase is
most pronounced for chronic conditions such as coro-
nary heart disease, stroke, and most forms of cancer.

Research to understand the reasons for the associa-
tion between aging and disease incidence and preva-
lence is very important, but aging and disease involves
much more. For example, older people are at elevated
risk not only for single conditions but also for multi-
ple conditions. Multiple morbidity is defined as the
presence of two or more health conditions diagnosed
in the same older person. Comorbidity, a related term,
is defined as the presence of one or more conditions
among people diagnosed with an “index” condition.
Results from the National Health Interview Survey
indicated that the percentage of people age 60 years
and older who reported having two or more of the nine
most common conditions increased steadily with age.
Specifically, the percentage of women who reported
two or more conditions increased from 45% among
those 60 to 69 years of age, to 61% among those 70 to
79 years of age, to 70% among those age 80 years and

older. Among men, these percentages were 35%, 47%,
and 53%, respectively. The presence of, and treatment
for, multiple conditions may affect the risk of subse-
quent diseases as well as the presentation of the symp-
toms of those diseases. The presence of previously
diagnosed conditions, including their past and current
treatments and monitoring, may affect the nature and
interpretation of symptoms for current conditions. It
has been observed that conditions such as falls, con-
fusion and urinary incontinence may be the presenting
symptoms for a variety of treatable diseases. It has
also been reported that a myocardial infarction or a
perforated ulcer may occur without pain and that
pneumonia and infections may occur without fever.

Functioning, disability, and quality of life also rep-
resent important health outcomes. Physical function-
ing is defined as the relative ease in performing tasks
that are necessary for independence and mobility in
everyday life. Functioning ranges from specific
generic tasks, such as ease in lifting, to more compli-
cated tasks associated with the performance of social
roles. Unlike other public health statistics, such as the
incidences of disease and mortality, the measurement
of functioning is not limited to dichotomous classifi-
cation. Instead, measures of functioning are more
likely to be based on an ordinal, interval, or continu-
ous scale, typically expressed as the level of difficulty
in particular tasks. Moreover, the level of functioning
is generally variable and can decline or improve at dif-
ferent points in the life course. This has implications
for the timing of assessment as well as the establish-
ment of criteria for judging functional change.
Disability, a social variable, is defined as the inability
or difficulty in performing a social role, such as vol-
unteer activities, because of a functional impairment
or limitation.

Research Agenda

Research in the epidemiology of aging addresses a
number of fundamental questions:

1. What is the overall distribution of health outcomes in
the population? How do health outcomes vary among
age groups? How do they change as people age? To
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what extent do health outcomes vary within age
groups?

2. To what extent do differences among and within age
groups vary by gender, race, ethnicity, socioeco-
nomic status, and geographic region?

3. To what extent do differences among and within age
groups vary by the independent and joint effects of bio-
logical, behavioral, social, and environmental factors?

4. To what extent are differences among and within age
groups associated with age differences in the following:
a. The prevalence of the same risk factors?
b. The salience or strength of the same risk factors?
c. The frequency and timing of exposure over the life

course to the same risk factors?
d. Exposure to a different set of risk factors? How 

does the timing of these factors across the life course,
coupled with developmental physiological factors,
affect the subsequent risk of disease, disability, and
death during the middle and senior years?

Research Design

Human aging represents a complex blend of physio-
logical, behavioral, social, and environmental changes
that occur in both the individual and the wider com-
munity. The epidemiology of aging employs three
basic research designs to understand this complex
blend: the cross-sectional design, the case–control
design, and the longitudinal design. In the cross-
sectional study, participants are assessed at one point
in time. The purpose is to examine associations among
specific variables (demographic, biological, behav-
ioral, social, and environmental) and health outcomes
of interest. Research on age-associated patterns of
health and functioning are based on cross-sectional
examinations from large population-based studies. The
age differences found in cross-sectional studies reflect
a variety of factors that include age, cohort, and period
effects. It is not possible with this design to conclude
that the age differences, in fact, reflect the results of
aging. The case–control design is perhaps the most
common design in epidemiology and is especially well
suited to studying relatively rare conditions. Cases rep-
resent those people with the disease or health outcome
under study. Controls, in turn, are people without the
condition. By means of either participant selection or
statistical adjustment, the objective is to ensure that the

controls are like the cases with the exception of health
outcome status. Cases and controls are then compared
to identify ways in which the two groups are different.
This information, in turn, may suggest clues as to why
the cases developed the disease and the controls did
not. Often, clues are sought by interviewing cases and
controls about past behaviors and circumstances.
Retrospective bias is always a danger with this design
because being either a case or a control may color a
person’s remembrances of things past. The likelihood
of this bias may be affected by age-associated reduc-
tions in cognitive function. This design is also subject
to a survivor bias. The longer the time that elapses
between diagnosis and the time the case is interviewed,
the greater the likelihood the case series includes just
the survivors and not a representative group of cases.
Thus, the information about the possible causes of 
the condition may be confounded by causes associ-
ated with survival. Longitudinal design is perhaps the
strongest for examining aging in the population. This
design involves selecting a sample of participants and
then following them over time to examine changes in
health outcomes as well as changes in the factors that
could affect those health outcomes. This design is
especially well suited to examining changes in overall
health and functioning. The Institute of Medicine has
recommended that cohort studies of older populations
include not only people age 65 years and older but also
those 55 to 64 years of age. This will allow research
into the transition into the senior years. The efficiency
of longitudinal design is sometimes enhanced by
including historical records. Depending on how com-
plete and how accurate those records are, a historical
cohort or historical longitudinal study enables
researchers to follow the sample from the past to the
present and beyond.

Types of Epidemiological 
Studies of Aging

Of the various types of studies in the epidemiology of
aging, the following represent some of the most com-
mon ones.

1. Clinic/Laboratory-based populations for epi-
demiological studies of the elderly. These are early
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studies based on relatively homogeneous populations
that include detailed assessments of physiological
markers of aging as well as behavioral and social fac-
tors. The Baltimore Longitudinal Study of Aging
(BLSA) represents an exemplar for this type of study.

2. Adapted populations for epidemiological
studies of the elderly. These are population-based
studies that developed into epidemiological studies 
on aging as the original cohorts of those projects 
aged. Exemplars for this type of study include the
Framingham Heart Study, the Honolulu Heart Study,
and the Alameda County Study.

3. Established populations for epidemiological
studies of the elderly. The most recent epidemiological
studies have been based on longitudinal studies that
were designed specifically for the purpose of research
on aging. In 1984, the National Institute on Aging
(NIA) initiated a collaborative study that serves as an
exemplar for many studies of this kind. The project, the
Established Populations for Epidemiologic Studies of
the Elderly (EPESE), was the first collaborative study
in the epidemiology of aging, health, and functioning.

4. Special populations of epidemiological studies of
the elderly. Some longitudinal studies focus on impor-
tant subgroups of older populations. For example, the
MacArthur Study of Successful Aging was designed to
examine older persons who perform at the highest lev-
els and are most able to preserve their health and func-
tioning. On the other hand, the Women’s Health and
Aging Study consisted of female residents of Baltimore,
Maryland, age 65 years and older who scored in the
lowest one third on a number of selected items.

5. Special populations of epidemiological studies of
elderly with selected chronic conditions. These longi-
tudinal studies consist of older people diagnosed with
specific chronic conditions. Their purpose is to exam-
ine the causes and consequences of older people diag-
nosed with specific conditions. Examples include the
Cardiovascular Health Study and the National Cancer
Institute (NCI)/NIA Comorbidity and Cancer Study.

Challenges

There are a number of challenges associated with the
conduct of research in this area. With all the talk about

the aging of the population, it is sometimes hard to
fully appreciate how difficult it is to actually locate
older people for research studies. Even people age 55
years and older still represent a minority in most pop-
ulations. Special effort is required to recruit partici-
pants who are representative of the population of
interest. Although this is an important challenge for
all studies in epidemiology, it is especially important
here because of the wide variations in health and func-
tioning that characterize older populations. This chal-
lenge is compounded by new studies that require more
time and effort on the part of participants. Study pro-
tocols often involve direct measures of physical per-
formance (e.g., tests of upper and lower body
strength), biological specimens, and detailed assess-
ments of the household and neighborhood environ-
ments. Longitudinal studies, the best design to study
the aging process (as noted previously), typically
require repeated assessments over time. Another chal-
lenge is determining the timing of assessments in lon-
gitudinal studies, especially in studies of functional
status. Unlike the discrete occurrence of many health
outcomes (e.g., presence or absence of a diagnosis),
level of functioning can vary over time. Identifying
and examining functional transitions represent one of
the major topics in the epidemiology of aging. Finally,
increased attention is being given to a life course per-
spective to better understand the likelihood of health
outcomes during the middle and senior years.
Accordingly, epidemiologists of aging must consider
the implications of looking across the life course—
from childhood to the present—to better understand
the patterns of health, functioning, and longevity dur-
ing the senior years.

—William A. Satariano

See also Age–Period–Cohort Distinctions; Established
Populations for Epidemiologic Studies of the Elderly;
Honolulu–Asia Aging Study, Honolulu Heart Program;
Longitudinal Research; Multiple Morbidity and Comorbidity
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ESTABLISHED POPULATIONS

FOR EPIDEMIOLOGIC STUDIES

OF THE ELDERLY

In recognition of the rapidly growing size of the
elderly population, the National Institute on Aging
initiated a project in 1980 to investigate health risks
that affect adults as they age. This initiative led to the
Established Populations for Epidemiologic Studies of
the Elderly (EPESE) project. The specific goals of the
EPESE project were to provide estimates of the mag-
nitude of health problems of community-dwelling
older adults, to examine risk factors for these health
problems for the purpose of informing appropriate
interventions to prevent disability and postpone mor-
tality, and to provide basic information on the social,
mental, behavioral, and economic conditions of older
adults and the relation of these conditions to health
and health changes over time. Initially, three studies
were funded: the East Boston Senior Health Project,
the Iowa 65+ Rural Health Study, and the Yale Health
and Aging Project. In 1985, the Piedmont Health
Survey of the Elderly was added as a fourth study.

The EPESE studies were planned to have a number
of important design features in common to facilitate
cross-study comparisons and analyses. These design
features served two overriding goals: (1) to obtain
reliable prevalence estimates of important health

problems and (2) to provide unbiased estimates of the
associations between risk factors and major health
outcomes. To achieve these goals, each of the four
studies was designed as a population-based longitudi-
nal study with standardized assessment of major risk
factors and outcomes, relying on well-established and
previously validated measures wherever possible. The
cohorts in each study were selected to be representa-
tive of the target population, defined on the basis of
being age 65 years and older, with sufficient hetero-
geneity in target populations across the projects to
achieve a reasonably adequate representation of the
entire elderly population in the United States during
the early 1980s. It should be recognized that certain
subpopulations that have grown substantially in size
and proportion over the past 20 years, such as older
Latinos and Asian Americans, were not represented in
the EPESE studies.

The East Boston Senior Health Project focused on
a working-class population of predominantly Italian
American background who lived in the geographi-
cally defined community of East Boston, an island
located in Boston Harbor. All residents age 65 years
and older were eligible for the study. The Iowa 65+
Rural Health Study targeted all noninstitutionalized
older adults living in two rural counties in east-central
Iowa (Iowa and Washington counties). The Yale
Health and Aging Project conducted a random sample
of all older adults living in the city of New Haven,
Connecticut. The random sample was stratified by sex
and housing type (public housing, age-restricted hous-
ing, or community). The Piedmont Health Survey of
the Elderly conducted a stratified random sample of
the older population of five counties in the north-
central Piedmont area of North Carolina, employing a
sampling design to obtain a cohort that would contain
approximately 55% African Americans.

The longitudinal design of each of the projects was
the second common design feature. This feature
served to provide optimal information on risk factors
that are prospectively linked to age-related changes in
health. Each study conducted a total of seven inter-
views at yearly intervals. Face-to-face interviews 
were conducted at baseline and repeated at the third
and sixth anniversaries of the baseline interviews.

198———Established Populations for Epidemiologic Studies of the Elderly



Telephone interviews were conducted during inter-
vening years, corresponding with the first, second,
fourth and fifth anniversaries of baseline. Uniformly
high participation rates were achieved at all sites, with
baseline participation rates ranging from 80% to 85%
and follow-up participation rates generally exceeding
95% of survivors.

A third design feature was the inclusion of a com-
mon core set of instruments used across all four
studies for the ascertainment of health-related risk
factors and outcomes. Core assessments focused on
prevalence of major chronic conditions, basic sociode-
mographic characteristics, and well-established med-
ical and lifestyle risk factors for chronic disease such
as blood pressure, smoking, alcohol consumption, and
physical inactivity. There was a growing recognition,
however, that there were health outcomes other than
the traditional measures of incident disease and cause-
specific mortality that were thought to have particular
relevance to an aging population. Important examples
of such outcomes include functional status and dis-
ability, cognitive impairment, and hearing and vision
problems. Assessment of these outcomes was incor-
porated into the EPESE interviews. The EPESE
studies also recognized the need to examine a broader
spectrum of risk factors for poor health and function
during older age, leading to the inclusion of brief mea-
sures of social networks, mental health, and personal-
ity features in the core assessment instruments.
Another important area of common interest was the
use of health care services, with a particular emphasis
on hospitalizations, nursing home care, and home
health services.

In addition to the core elements of assessment,
each EPESE study was designed to develop one or
more themes that were of specific interest to that site.
This was achieved by adding more detailed questions
to some of the measures that were part of the common
core interview or by adding new questions or instru-
ments to the interview. The East Boston Senior Health
Project developed a special focus on cognitive impair-
ment and added more detailed testing of cognitive
function to its core instrument. Another area of inter-
est was health care use, with additional questions on
the use of, and satisfaction with, various forms of

health care services that were available to seniors in
East Boston. Topical areas of specific interest in the
Iowa 65+ Rural Health Study were related to rural
health issues, retirement, and oral health. The main
interview instrument was expanded with sections on
farm work experiences, musculoskeletal problems
(e.g., aches, pains, stiffness), dental health history and
service use, hearing loss, and quality of sleep. The
Yale Health and Aging Project had a primary interest
in psychosocial risk factors for health in older adults
and included more detailed assessment of the struc-
ture and function of social support networks, neigh-
borhood perceptions, social activity, and religious
beliefs and practices. The Piedmont Health Survey of
the Elderly was designed to answer basic questions
related to racial differences and urban–rural differ-
ences in health. The questionnaire added special sec-
tions on medication use, functional status, mental
health, and social support.

The EPESE studies have led to a number of ancil-
lary studies that have made important contributions to
our understanding of specific health issues during
older age. For example, investigators of the East
Boston Senior Health Project conducted one of the
first systematic studies of the prevalence and inci-
dence of Alzheimer’s disease. The Iowa site used the
EPESE framework to conduct a more detailed clinical
study of oral health. Another ancillary study examined
driving history and antecedents and consequences of
driving cessation using participants from the Iowa and
New Haven EPESE sites. In the Yale Health and
Aging Project, a separate substudy was designed to
examine recovery patterns and predictors of recovery
after hospitalization for major acute medical condi-
tions, including myocardial infarction, stroke, and hip
fracture. Ancillary studies at the North Carolina site
focused on Black–White differences in dementia and
the use of antidepressants in older adults. The EPESE
studies also formed the basis for another influential
epidemiological study of aging health, namely the
MacArthur Foundation Research Network on
Successful Aging. This study was designed to investi-
gate characteristics of older adults who were thought
to be aging successfully. Participants were selected
from the EPESE studies in East Boston, New Haven,
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and North Carolina based on the absence of disability
in basic self-care tasks and higher than average per-
formance on both physical and cognitive performance
tests. A unique feature of the MacArthur study was the
collection of blood and urine specimens in this selec-
tive cohort to identify biomarkers of changes in health
over time.

In sum, the EPESE studies have provided a wealth
of new information on a range of health issues that
affect older populations. The overall health picture 
is characterized by a high prevalence of common 
age-related chronic conditions such as cardiovascular
diseases, cancers, diabetes, hip fractures, and neuro-
logical disorders (e.g., Alzheimer’s disease). Other
conditions, such as arthritis and depression, show a
less consistent increase during older age. The overall
health of older adults is further characterized by the
functional consequences of these health conditions
that also show a pronounced increase with age. At the
same time, the findings show a considerable degree of
resilience in that many older adults are able to mini-
mize the functional consequences of chronic health
problems that affect them. Other EPESE findings have
established that many risk factors for common chronic
conditions are similar to those identified in middle-
aged populations, although some risk factors clearly
appear to lose some of their potency. They also under-
score the importance of a constellation of psychoso-
cial characteristics for the overall health and
well-being of older adults and recovery from acute
disease episodes. Psychosocial characteristics have
also been found to be a major determinant of the use
of health care services, especially those related to
chronic disease and disability such as nursing home
care. Finally, the EPESE studies have been instrumen-
tal in beginning to chart the extent and nature of racial
disparities in health and to quantify the duration of life
without major disability or active life expectancy.

—Carlos F. Mendes de Leon

See also Active Life Expectancy; Epidemiology of Aging;
Government Health Surveys; Hispanic Established
Population for Epidemiologic Studies of the Elderly;
Longitudinal Research; MacArthur Study of Successful
Aging; National Institute on Aging
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ETHICAL ISSUES AND AGING

The organization, financing, and delivery of health
care for older adults raise ethical issues for health care
practitioners, researchers, and policymakers. During
recent years, attention has focused on encouraging
informed consumer choice and meaningful participa-
tion in health care decisions. Continued advances 
in medical technology and science present an ever-
changing array of ethical concerns and dilemmas in
areas of application such as genetic enhancement and
end of life care. Broad societal concerns regarding pri-
vacy have resulted in vigorous policymaking to protect
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individual rights to privacy of medical information.
The increasing ethnic diversity among older adults
requires an informed appreciation of varied prefer-
ences and values regarding health care. Finally, the
evolution of managed care and privatized financing
models has raised questions regarding access, quality,
and equitable distribution of resources. After briefly
summarizing guiding principles central to biomedical
ethics, this entry reviews ethical issues particularly rel-
evant to the care of older adults and their families.

Guiding Ethical Principles

Drawn from the field of biomedical ethics and gener-
ally applied to the care of older adults, central ethical
principles include autonomy, beneficence, paternal-
ism, and distributive justice. Autonomy concerns the
right of an individual to make choices free from undue
interference unless such actions are likely to harm
others. Individual values regarding expression of
autonomy are varied and range from the desire for
direct involvement in decisions to preferences for del-
egating decision-making authority to a family mem-
ber or health care professional.

Beneficence, a construct underlying the Hippocratic
oath and other professional ethics codes, requires that
health care providers promote the patient’s welfare
and avoid doing harm (nonmaleficence). In care of
frail older adults where questions of risk to health and
safety are common, the principle of nonmaleficence
may impose a further affirmative duty to proactively
minimize such risk.

Paternalism refers to actions in which one individ-
ual makes decisions on behalf of another. In bioethics,
moral distinctions have been drawn between two
forms of paternalism. In cases where an individual is
unable to execute a decision, paternalistic intervention
in the patient’s best interest is morally justified.
Conversely, health care professionals are not morally
justified to make decisions for someone who is fully
capable of doing so.

Finally, the concept of distributive justice guides
decisions on resource allocation and involves equi-
table distribution of costs and benefits as well as bal-
ancing of individual rights and collective rights.

Application to Older Adults

The care of older adults presents ethical challenges as
a consequence of factors unique to this group. Older
adults are at increased risk for chronic illness and
cognitive losses, leading to more frequent encounters
with the health care system and possibly calling into
question their ability to participate fully in health
decisions. Decisions regarding life-sustaining medical
interventions may pose extraordinary ethical dilem-
mas as older adults near the end of life. Age-based
stereotypes among health care professionals and even
well-intentioned family members may cause exclu-
sion from discussions and decisions as well as failure
to provide the full array of options for consideration.
Finally, older adults may lack knowledge of available
resources and delivery systems, limiting their ability
to make fully informed choices, or may lack the
resources to implement preferred options.

Balancing Safety and Autonomy

Models of consumer-directed care for older adults and
persons with disabilities emphasize the right of clients
to make autonomous decisions about the care and sup-
port they receive. Challenges for health care providers
include balancing individual rights to self-determination
with a duty to protect patients from harm, defining
acceptable risks and associated responsibilities, and
determining the respective roles of government,
providers, and consumers. These issues are especially
common in community-based care, where case man-
agers and home health care providers frequently nego-
tiate complex care decisions with clients and families,
balancing elder preferences with risk of harm. Case
managers and other care providers must be mindful of
the delicate line between convincing and coercing 
a client to accept unwanted services or placement.
Feminist ethics theory, which has been applied to mar-
ginalized or vulnerable populations and emphasizes
the important dynamics of family and caregiver rela-
tionships, may be useful in guiding such negotiations.
Considerations of autonomy also arise in communal
living settings such as nursing homes and assisted liv-
ing, where rights of individuals must be continuously
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balanced with the safety, comfort, and well-being of
other residents.

Supporting Informed Decisions

Meaningful involvement of an individual in health 
care decisions requires a determination of his or her
ability to make an informed choice. Such ability, often
referred to as decisional capacity, is generally consid-
ered to be intact when the individual can consistently
communicate a preference or choice, understand rele-
vant information, appreciate the decision and its con-
sequences, and manipulate relevant information
rationally. Despite this guidance, assessment of capac-
ity may be difficult because capacity may fluctuate
over time (e.g., with a change in medical condition or
delirium), may be decision specific in nature (based on
the complexity or urgency of a given situation), and
may be contextual (made in a particular moment in a
specific set of circumstances). For example, an indi-
vidual with mild cognitive impairment may be capable
of clearly expressing wishes regarding assignment of a
particular home health aide yet be incapable of under-
standing a full range of treatment options for midstage
breast cancer. Furthermore, although ethically appro-
priate approaches for involving persons with cognitive
impairment in research have received recent attention,
guidelines have not been fully developed.

Honoring Preferences 
for End of Life Care

Care at the end of life presents a host of ethical chal-
lenges such as the nature of information provided to
the patient and family, decisions regarding life pro-
longation, honoring patient preferences, and rights to
assisted suicide. Substantial effort has been directed
toward advance care planning as a means to guide
such decisions. Advance care planning involves ongo-
ing discussions—prior to a medical crisis—among
patients, their health care providers, and family mem-
bers regarding preferences for health care treatment in
the event of future incapacity. Approaches to establish
advance care planning by proxy for residents who
lack decision-making capacity are also being

explored. Potential benefits of advance directives
include ensuring that patient wishes are clearly artic-
ulated and honored, decreasing emotional burden on
family members required to make difficult end of life
decisions for their loved one, and minimizing the pos-
sibility that surrogate decision makers will make a
decision that is inconsistent with the individual’s val-
ues. However, despite years of effort in education and
promotion, the prevalence of advance directives
among the U.S. population is quite low and practical
problems persist. Advance directives might not pro-
vide clear guidance to clinicians and families, and evi-
dence suggests a poor correlation between surrogate
decisions and patient wishes regarding treatment deci-
sions. In addition, current approaches are culturally
insensitive and documents are not always readily
accessible. Moreover, several studies have indicated
that the presence of advance directives might not alter
delivery of care at the end of life.

Another important ethical consideration for
patients at the end of life is the provision of appropri-
ate care and services in keeping with patient prefer-
ences. For example, although hospice services and
other palliative care strategies have been shown to
improve symptom control and satisfaction with care,
referrals to hospice are often made so late in the
course of the illness that few, if any, of these potential
benefits are experienced. Contributing factors include
both financial and administrative barriers, as well as
ethical concerns of beneficence, autonomy regarding
clear communication, and justice.

Biotechnology

Rapid advances in biotechnology pose many ethical
challenges, particularly in the use of interventions that
may extend survival of those with serious illness but
do not cure the underlying disease. The most obvious
example of this is the use of ventilators or feeding
tubes, which may in some circumstances be viewed as
extending the process of dying. Ethically appropriate
approaches to care under these circumstances include
consideration of the patient’s preferences and direc-
tives, a clear understanding and articulation of 
the objectives of such interventions, agreement on
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measures to determine whether objectives are being
met, and a willingness to terminate ineffective treat-
ments in keeping with patient preferences.

Life extension, in contrast, refers to strategies for
increasing the maximum life span and is one of the
most scientifically and ethically complex uses of
biotechnology. There is contentious debate as to
whether such interventions should be defined as med-
ical treatment or enhancement technology, with signif-
icant implications for federal and state regulation.
Currently, federal policy is unclear, and the states focus
little attention on life extension, anti-aging, and alterna-
tive medicine products.

Another area in which emerging science is raising
ethical questions is genetic testing for Alzheimer’s
disease. Ethical concerns include the impact of know-
ing one’s susceptibility to an incurable disease; the
potential for discrimination in access to insurance,
health care, and long-term care; data confidentiality;
disclosure of information to employers, insurers, and
relatives; justice in access to testing; and the relative
cost, reliability, and benefit of such tests.

Honoring Privacy

Privacy of personal information has been the focus 
of substantial federal policy development. One com-
ponent of the Health Insurance Portability and
Accountability Act of 1996 (HIPAA) addressed pri-
vacy and security of health information. The intent of
the HIPAA privacy rules is to protect individuals from
unnecessary disclosure of their personal health infor-
mation and to give each person control over how such
health information is disclosed. The HIPAA statute,
although critical in protecting privacy of individuals,
also presents significant challenges for health care
systems in terms of information sharing, provision of
patient care, and research involving health records.

Respecting Cultural Diversity

Increasing ethnic and cultural diversity among older
adults requires an informed appreciation of diverse
views on health care. For example, expectations about
the duties and responsibilities among generations in a

family vary substantially between cultures. Whereas
some may value formal health care providers in caring
for a dependent family member, others believe that rel-
atives should be exclusive caregivers. Expectations of
how and to whom health information is provided, and
how health decisions are made, also vary widely by cul-
tural group. Cultural expectations may also vary widely
within an ethnic/racial group depending on generation,
educational level, or length of residence in the country.
Considering an individual’s cultural context is critical,
as is recognizing the values that most cultures share
such as a respect for dignity among older adults.

Allocating Resources

The need to set priorities for allocating limited health
care resources is fraught with ethical dilemmas and
should be guided by the principle of distributive
justice. Concepts such as age-based rationing and
quality-adjusted life years have been debated as
frameworks for determining access to resources.
Examples of allocation challenges include developing
equitable policies regarding access to emerging
biotechnology, defining societal expectations regard-
ing the role of family caregivers, and achieving con-
sensus on public and private responsibilities in the
financing of long-term care.

To summarize, the care of older adults raises many
ethical concerns. The principles of bioethics may be
used to guide actions of health care professionals as
they navigate among long-standing dilemmas (e.g.,
patient involvement in decisions and access to care)
and modern challenges that accompany technological
developments (e.g., life extension, genetic screening).

—Leslie Curry and Terrie Wetle
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Palliative Care and the End of Life; Patient Safety
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ETHNICITY AND RACE

American society is aging rapidly. Coupled with fertil-
ity decline across the past several decades and rapid
and large increases in life expectancy during late adult-
hood, the fastest-growing segments of the population
are now over 65 years of age. For example, the popu-
lation over 65 years of age is growing at a rate slightly
exceeding 1% per year, whereas the population over 85
years of age is growing at a rate approaching 10% per
year. In contrast, the population under 65 years of age
is growing at a rate of just less than 1% per year. The
older population is a heterogeneous mixture of races
and ethnicities, and describing the growth in this pop-
ulation as a whole belies the considerable change in
the nature of this population over time.

To be sure, death rates are higher for most
racial/ethnic minority groups, making the older popu-
lation more homogeneously non-Hispanic White than
the younger population. However, birth rates have his-
torically been higher for many minority groups,
migration rates (especially for Hispanic populations)
have been increasing, and death rates have fallen at
roughly equivalent rates across races. The net result 
is an aged population that, although largely non-
Hispanic White, is becoming increasingly heteroge-
neous over time. For example, as recently as 1970,
non-Whites (including Hispanic Whites) comprised
roughly 5% of the total population over 75 years of
age, but just three decades later (by 2000) they

comprised approximately 10% of the same popula-
tion. Furthermore, given that non-Hispanic Whites are
projected to constitute less than 50% of the total
population within a few decades, the proportion of the
older population that is non-White (including
Hispanic Whites) will certainly increase, providing
greater impetus for focusing on racial/ethnic health
disparities in aging research.

Over the past several decades, increasing attention
has been paid to racial/ethnic diversity in the older
population. The most obvious examples of such
increases in attention are the changes in the measure-
ment of race and ethnicity in the U.S. Census. These
include (a) the beginning of self-identification of race
in 1960, (b) the addition of the indicator for Hispanic
ethnicity (in the census short form for all members of
the population) in 1980, and (c) the addition of multiple-
race categories in 2000. These changes highlight the
growing recognition of the complexity of studying the
racial/ethnic composition of the population. At the
same time, these measurement changes have made it
difficult, if not impossible, to determine the exact
extent of change in racial/ethnic composition of the
population. For the sake of brevity and to prevent
tedious language, throughout this entry the term White
is used to represent non-Hispanic Whites, the term
Black is used to represent Hispanic and non-Hispanic
Blacks, and the term Hispanic is used to represent
Hispanics of any race. Certainly, this is not an entirely
satisfactory racial categorization, but most research in
gerontology and other fields tends to simply use
White and non-White—with non-White including
Hispanics—as the measure of race. Furthermore, we
use the term minority group in a literal sense to repre-
sent Hispanics as well as non-White races.

In gerontology and its contributing disciplines (e.g.,
sociology, psychology), considerable work has been
done investigating racial/ethnic differences in aging
and health. Most research has focused on differences
among Whites (roughly 85% of the population over 65
years of age), Blacks (roughly 8%), and Hispanics
(roughly 5%, but may be any race). This focus is not
surprising given that these three groups constitute the
vast majority of elders in the United States. Less work
has been done investigating Native Americans and
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Asians (including Pacific Islanders). The former group
constitutes less than 1% of the older population, and
most surveys—even large major national surveys—fail
to obtain sufficient numbers of Native Americans to
allow for adequate comparisons between Native
Americans and other racial/ethnic groups. The latter
group constitutes just under 3% of the older popula-
tion. However, the rate of increase in the Asian popu-
lation is greater than the rates for most other racial
groups, so it is surprising that relatively little health
research in the United States has examined this group.
What is known about these two subpopulations is that
(a) Native American elders tend to be less healthy and
have a drastically shorter life expectancy than do
Whites and even other minority groups, and (b) Asian
American elders tend to be healthier than Whites. In
fact, the longest lived group in the United States today
are Asian American females, whose life expectancy at
birth is well beyond 80 years.

Most research investigating the health of minority
aged populations has been conducted within the past
three decades and has focused on the health of non-
Hispanic Whites versus Blacks versus Hispanics.
Despite more than a decade of calls for examination of
within-minority group heterogeneity in health (e.g.,
Mexican Americans vs. Puerto Ricans vs. Cubans),
virtually no research has investigated such heterogene-
ity. Similarly, virtually no research has investigated
heterogeneity within the “White” majority elder popu-
lation despite the fact that similar heterogeneity exists
within this population as within minority populations.
These research deficits are likely the result of hav-
ing inadequate sample sizes to consider more refined
racial/ethnic heritage categories adequately as well as
limited measurement of heritage in most surveys.

Little research considers Black, White, and Hispanic
differences in health simultaneously; instead, most
research either compares Blacks with Whites, compares
non-Hispanic Whites with Hispanics, or compares non-
Hispanic Whites with all other racial/ethnic groups.
Current key areas of investigation in racial/ethnic dis-
parities in health include (a) the comparison of health
and mortality rates for Whites versus Blacks and (b) the
comparison of health and mortality rates for Hispanics
versus non-Hispanic Whites. It is well known that

Blacks have poorer health and higher mortality rates
than do Whites for most of the life course. However,
research since the 1970s has discovered that Black mor-
tality rates beyond 75 years of age fall below mortality
rates for Whites, producing a “crossover.” Two explana-
tions for this crossover have been advanced: a data qual-
ity explanation and a heterogeneity explanation. The
former explanation claims that the crossover is not real;
instead, it is the result of age misreporting by Black
elders. The latter explanation claims that the crossover
results because of sizable heterogeneity within the
Black population. Highly frail Blacks are “selected” out
of the population via mortality prior to old age, leaving
a small but highly robust subset of Blacks at older 
ages who, in fact, have better health than do Whites.
Crossovers have been found between Blacks and Whites
not only in mortality rates but also in health.

In research focusing on health, a competing
hypothesis, the double jeopardy hypothesis, pro-
poses that aging and the cumulative disadvantage of
minority status combine to produce an increasing
Black–White health differential during later life.
Research is inconclusive regarding this hypothesis,
with many arguing that selective mortality and the
choice of health measure examined determine
whether support is found for the hypothesis.

Other key health disparities between Whites and
Blacks have been found as well. Blacks have higher
rates of stroke death at advanced ages than do Whites,
in part stemming from having higher rates of hyper-
tension at all ages. Blacks also have higher rates of
obesity (especially Black women), as well as higher
rates of type 2 diabetes, across the life course. In
terms of subjective measures, Blacks tend to rate their
health worse than do Whites, although some research
has found the opposite, especially when respondents
are asked to compare their health with that of their
peers, something elders of all races and ethnicities
tend to do. Finally, in terms of mental health, Blacks
tend to have more depressive symptoms, but have
lower levels of diagnosable depressive disorder, dur-
ing later life than do Whites, yielding an incomplete
picture of Black–White differences in mental health.

In terms of Hispanic versus White health, research
has consistently found that Hispanics at younger ages
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have better health than do Whites and that the disparity
is more pronounced between non-Hispanic Whites and
recent immigrants than between Whites and second-
generation or higher generation Hispanics. This finding
has been termed the Hispanic paradox because the
expectation is that minority groups uniformly have
worse health than the non-Hispanic White majority,
which tends to have higher levels of socioeconomic sta-
tus and does not face discrimination in the labor force
and other aspects of social life. Research has been less
consistent, however, regarding White and Hispanic
health differences during later life. Some research
shows an advantage to Hispanics in some dimensions
of health, but other research shows a disadvantage.

Explanations of the Hispanic paradox generally fall
into two categories: the healthy migrant hypothesis (a
selection argument) and the cultural differences
hypothesis. The former hypothesis is a selection-based
argument positing that Hispanic health superiority is an
artifact of selective migration: Only healthy Hispanics
immigrate to the United States. This hypothesis has yet
to receive much support for explaining the health
advantage of young Hispanics and has even less sup-
port for explaining any health advantage for Hispanic
elders. This hypothesis has little hope for understanding
Hispanic health advantages at old age, in part because
most Hispanic migrants are young, and good health
during youth does not necessarily translate into good
health during later adulthood. The latter hypothesis—
the cultural differences hypothesis—posits that
Hispanic health advantages, at least during youth, are
attributable to the existence of better health behaviors
among Hispanic immigrant populations (e.g., lower
smoking rates, better diets). Research in this vein has
shown that part of the Hispanic health advantage is, in
fact, attributable to better health behaviors among
recent immigrants. A key approach to testing this
hypothesis has been to consider “assimilation” to
American culture to be detrimental by eroding tradi-
tional preimmigration cultural practices, so a key mea-
sure has been immigrant generation and language
spoken in the home. This approach has little potential to
explain Hispanic health advantages, where they 
exist, among elders because most immigrants are young
and thus older immigrants—even first-generation

immigrants—have extensive exposure to American cul-
ture by old age and have likely adopted the relatively
poorer health behaviors of the culture.

General Well-Being and Aging

In addition to direct examination of health, research
has considered mediators of the race/ethnicity–health
relationship. We call these mediators measures of gen-
eral well-being because they are not simply media-
tors; to some extent, they are also measures of health.

Research on general well-being and aging includes
research on quality of life, stress, and social support.
A considerable body of research has emerged investi-
gating racial disparities in these domains, but such
research has not produced results consistent enough to
paint a clear picture. Some research suggests that
social support networks, especially kinship support
networks, are larger and support is more available for
minority elders (especially Blacks) than for White
elders. At the same time, however, research on general
quality of life suggests that, despite this apparent sup-
port advantage, minority elders have lower levels of
life quality than do Whites. This result may reflect
issues concerning the measurement of support (e.g.,
perceived availability vs. actual receipt of instrumen-
tal support), or it may reflect that available support is
inadequate to meet the needs of minority elders.
Research has not shown consistently that life events
stress during later life is more prevalent for minorities
than for Whites, but some evidence suggests that
chronic stress (e.g., financial stress) is more prevalent.
Although stress exposure differences may or may not
exist, research has begun to show that minority elders,
or at least Blacks, may be more vulnerable to the
effects of stress. Such research is consistent with the
view presented previously that minority elders,
although perhaps having more extensive support net-
works, might not have adequate instrumental support.

New Research Areas and Suggestions

Research on racial/ethnic differentials and aging
continues to increase in volume, yet there are numer-
ous areas that remain relatively unexplored. Here we
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discuss two interesting avenues of research: (a) early-
life events and their impacts on later life health and
economic conditions and (b) skin color, discrimina-
tion, and their consequences. The former line of
research—on early-life events—to date has focused on
the later life consequences of early-life events without
regard to race. The consistent finding is that early-life
conditions play a strong role in affecting later life health
and mortality risk. Extending the focus of this research
to racial/ethnic health disparities during later life should
be an important contribution given the considerable
changes in racial/ethnic relations within the United
States over the course of the past century. For example,
although racial/ethnic equality in socioeconomic status
does not exist today, some minority group members
have attained higher levels of education and income
than were possible in generations whose members were
of working age prior to the civil rights movement. Thus,
early-life socioeconomic conditions may help explain a
considerable amount of racial/ethnic inequality in health
between majority and minority group members of com-
parable current socioeconomic status.

The second area of research—skin color and dis-
crimination—is another promising avenue for future
research. Recent research has shown that skin color
may be more important to health than self-defined
race. The assumption behind this research is that the
real non-socioeconomically driven consequences of
race are produced by discrimination and that discrim-
ination results from the majority’s recognition of skin
color and not self-identified race. In brief, the lighter
the skin, the less discrimination is experienced; the
darker the skin, the more discrimination is experi-
enced. If the chronic experience of discrimination is a
driving force in the production of hypertension differ-
entials by race; for example, skin color may be a fun-
damental predictor of racially based health inequality.

A key difficulty that remains in exploring especially
these but also other avenues of research on racial/
ethnic health disparities is the limitation of data. To be
sure, there are a number of repeated cross-sectional
and panel data sets that facilitate the study of aging and
health, and all of them have data on race. However, the
measurement of race in these surveys is (a) limited to
very few categories and/or (b) variable from wave to

wave. For example, some key data sets include the
Established Populations for Epidemiologic Studies 
of the Elderly (EPESE), the Hispanic EPESE, the
National Health and Nutrition Examination Survey
(NHANES) and NHANES I Epidemiologic Follow-up
Study (NHEFS), the Health and Retirement
Study/Asset and Health Dynamics Among the Oldest
Old (HRS/AHEAD), the National Long Term Care
Survey (NLTCS), and the National Health Interview
Survey (NHIS). The EPESE, especially the Duke
University sample (Piedmont Health Survey), contains
a large oversample of Blacks but has measurement nei-
ther of Hispanic ethnicity nor of other races. The
NHANES (and NHEFS) measures race as White,
Black, and other, with no Hispanics (or indicator
thereof) and no other racial detail. The HRS/AHEAD
measures race similarly. The NLTCS provides more
racial detail, measuring race in five categories: White;
Black; Asian or Pacific Islander; American Indian,
Eskimo, or Aleut; and other. Finally, the NHIS changed
measurement of race across waves and consistently
measures race only as White, Black, and other. These
measurement limitations in extant major surveys make
it impossible to fully consider racial disparities in
health across the life course and especially during later
life, particularly with regard to early-life events and
skin color. Instead, future research attempting to fur-
ther explore racial disparities in health in-depth will
require the collection of new data, which by design
will be limited in their usefulness in addressing racial
disparities using a life course perspective.

—Scott M. Lynch 
and J. Scott Brown

See also African Americans; Asian and Pacific Islander
Americans; Hispanics; Native Americans and 
Alaska Natives
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EUROPE

Europe consists of countries that differ in history,
geography, climate, political system, and health care
system. Since the falling apart of the former Soviet
Union and the former Yugoslavia, the number of
countries has increased. Since May 2004, the
European Union (EU) numbers 25 countries. In that
year, the total population of the EU amounted to 457
million inhabitants. The EU does not include several
countries—some in Western Europe (e.g., Norway,
Switzerland), some in Eastern Europe (e.g., Rumania,
Bulgaria), and many of the newly formed countries

(e.g., Croatia, Belarus). The share of older persons
(age 65 years and older) in the EU population is
16.4% on average. This share is expected to nearly
double to 29.9% by 2050.

The heterogeneity across European countries man-
ifests itself in the widely different shares of the popu-
lation age 65 years and older as well as in the widely
different rates of increase in this share (Figure 1). In
2004, the proportions of older persons ranged from
11.1% in Ireland to 19.2% in Italy. The expected
increases by 2050 range from a modest 7.1 percentage
points in Sweden to a spectacular 18.7 percentage
points in Spain, resulting in a range from 22.1% in
Luxembourg to 35.6% in Spain as the lowest and
highest expected proportions, respectively, of the pop-
ulation age 65 years and older. Moreover, the share of
the oldest-old population (age 80 years and older) is
expected to nearly triple by 2050, with the highest
proportion expected in Italy (14.1%).

The variety in these demographic projections stems
from differences in fertility, mortality, and migration.
Among these, fertility has the most impact. First, the
post–World War II baby boom differed across coun-
tries in intensity and duration. For instance, in the
Netherlands the baby boom lasted until 1970, whereas
in other countries it was over before 1960. Second, the

countries differ in their rates of decline
in fertility since the 1960s. For instance,
in the Netherlands the fertility rate
dropped from 2.8% to 1.6%. This drop
has been steepest in the Mediterranean
countries. Migration is expected to have
the greatest impact in the new EU mem-
ber states, resulting in a decline of the
total population and a relatively large
increase in the proportion age 65 years
and older. Although mortality at older
ages shows consistent declines, the rate
of decline is again different across
countries and even shows increases 
in Denmark, the Netherlands, Norway,
and several Eastern European coun-
tries. France shows the most consistent
declines.
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Morbidity and Disability

AAvvaaiillaabbiilliittyy  ooff  DDaattaa

Comparison of morbidity and disability across
European countries is more difficult than comparison
of mortality because each country shapes its health
policy using its own concepts and measurement of
health indicators. A few early international studies
included European countries but were limited in scope
or included only a selection of the older population.
Only in the 1990s did a number of cross-national sur-
veys that used common instruments and sampling
methods become available. The best known is the
European Community Household Panel survey, con-
ducted in the noninstitutionalized population in 13
countries. For the assessment of health during older
age, however, this survey is less suitable because in
many countries a sizable proportion of older persons
live in institutions.

Through the impetus of the EU Fifth Framework
Program, in which the study of aging populations was
a key action, a number of new cross-European studies
were initiated, with several of them including new
member states. The data from these studies are now
becoming available. In one Fifth Framework project,
the Comparison of Longitudinal European Studies of
Aging (CLESA), data from six ongoing longitudinal
population studies were harmonized, so that compara-
ble data on health became available.

MMoorrbbiiddiittyy

Morbidity refers to the prevalence of chronic condi-
tions. Among the five most prevalent chronic condi-
tions, musculoskeletal diseases, including arthritis and
osteoporosis, rank on top. In the age group 65 to 84
years, their combined prevalence ranges from nearly
40% to more than 70%, depending on the country.
Among the CLESA countries, older persons in Spain
have the highest prevalence (approximately 70%),
whereas the prevalence is lowest (approximately 40%)
in the Netherlands. Heart diseases, including myocar-
dial infarction, angina pectoris, heart failure, and
peripheral artery disease, rank second among chronic

conditions. Also for this category of diseases, preva-
lence differs widely across countries. In particular,
heart diseases show a north–south gradient. The preva-
lence is highest in Finland (46% in the age group 75 to
84 years) and lowest in Italy (18%). Respiratory dis-
eases, including chronic bronchitis, emphysema, and
asthma, rank next, with particularly high prevalence in
Spain and Italy (approximately 34%) and lower preva-
lence in the Netherlands and Sweden (approximately
15%). Diabetes ranks fourth, again with different
prevalence rates across countries. In contrast to the dis-
tribution of heart disease, diabetes is more prevalent in
Mediterranean countries (15% to 20%) and less preva-
lent in the north of Europe (approximately 11%).
Stroke and cancer share the fifth rank in prevalence.
Their prevalence ranges from 5% to 11%, again with
significant differences across Europe. As with dia-
betes, the prevalence of stroke is relatively high in
Mediterranean countries and lower in Scandinavian
countries. Cancer has the highest prevalence in the
Netherlands and the lowest in Scandinavian countries.

The observed differences in the various prevalence
rates across Europe can be explained, at least in part,
by differences in lifestyle. On the one hand, smoking
is still more common among southern European and
Dutch adults, whereas among Scandinavians smoking
rates have been declining. This is reflected in higher
rates of cancer and stroke in southern Europe and of
cancer in the Netherlands. On the other hand, the
Mediterranean diet has been shown to be protective
against heart disease, which is reflected in a clear
north–south gradient in heart disease prevalence.

Despite their different prevalence rates, all of the
chronic conditions just discussed have similar associ-
ations with mortality across countries. Cancer has the
highest risk of mortality (hazard ratio of 1.9), fol-
lowed by diabetes (1.5), heart diseases (1.3), and res-
piratory diseases (1.2).

DDiissaabbiilliittyy

Disability is the inability to perform usual daily
activities. More complex activities, such as shopping,
preparing a meal, and doing housework, are termed
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instrumental activities of daily living (IADLs). More
basic and obligatory activities, such as bathing, dress-
ing, and toileting, are termed activities of daily living
(ADLs). The former are more likely to be affected by
sociocultural factors than are the latter. Nevertheless,
a surprising variety in prevalence of ADL disability is
observed across European countries, ranging from 6%
to 35%. Although the few available studies show dif-
ferent patterns, ADL disability turns out to be highest
in Italy and Spain and lowest in Finland. Again,
a north–south gradient is observed and may be
explained by socioeconomic and cultural differences.
There is ample evidence for socioeconomic differ-
ences in morbidity and disability across Europe.
Among older persons in Mediterranean countries,
only a small minority have completed elementary
education, whereas the majority of older persons in
northern countries have done so. Differences in ADL
prevalence may also stem from differences in the
meaning of dependence and the availability of family
help. Self-reported disability may be greater when
help is available within the family, as is the norm in
Mediterranean countries, unlike in northern countries.

The north–south gradient in ADL disability is
reflected in disability-free life expectancy; whereas
life expectancy from 65 years of age is shorter in
northern countries, the number of years spent without
disability is greater than in Mediterranean countries.
This gradient is most visible for men.

As is the case with chronic conditions, despite the
diversity in prevalence across countries, the predictive
abilities of ADL disability for mortality are very sim-
ilar across countries (hazard ratio of 2.9). Also, the
associations between disability and a more objective
performance-based disability score are similar across
countries.

IADL disability shows a different pattern from that
of ADL disability, with Italy and Finland ranking
among the lowest prevalence rates (approximately 25%
in the age group 75 to 84 years) and Spain, the
Netherlands, and Sweden ranking among the highest
(nearly 50%). IADLs are particularly sensitive to cul-
tural biases, and this is shown when the separate activ-
ities are compared across countries for older men and
women separately. The prevalence rates appear to vary

with norms about the gender division of household
work. Women are more independent in cooking, and
men are more independent in shopping. Housework is
least affected by gender biases. Cultural biases related
to family norms and living arrangements are demon-
strated in preparing meals, where older women show
more disability in countries where households are usu-
ally shared with children and less disability in countries
where older unmarried women generally live alone.

SSeellff--RRaatteedd  HHeeaalltthh

Older people’s own evaluations of their health are
known to be sensitive to sociocultural factors. Thus, it
is not surprising that self-rated health differs across
European older populations. However, there is not a
clear gradient. Older persons in both Finland and
Spain rate their health as worst, and older persons in
Sweden and the Netherlands report the best health.
Older persons in Eastern Europe also rate their health
as worse than those in Western Europe. Although spe-
cific data on the older population are still lacking, for
the middle-aged population it has been calculated that
material deprivation, economic satisfaction, perceived
control, and participation in civic activities account
for up to 30% of the east–west differences.

In most countries, women rate their health as
somewhat worse than do men. There are, moreover,
clear gender differences in the predictive ability of
self-rated health for mortality. In most countries, older
men’s self-perceptions of health are more predictive
of mortality than are older women’s self-perceptions.
The gender differences can be explained, to a large
extent, by differences in health profiles and lifestyle.
In addition, differences in standards of health may
play a role. Women generally know more about their
health than do men and are more willing to act on per-
ceived health declines. These behavioral differences
may bring older women more years of life, albeit
often in less than ideal health.

MMeennttaall  HHeeaalltthh

Common mental health conditions during older
age are depression, anxiety, and dementia. In all three
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conditions, the psychiatric diagnosis can be distin-
guished from the milder, but still clinically relevant,
syndromal or “subthreshold” condition. For the affec-
tive disorders, the psychiatric diagnosis does not
increase—or even decreases—with age. The diagno-
sis of depression has a prevalence of approximately
2%. The diagnosis of dementia is not very prevalent at
65 years of age (1%), but it increases steeply with age,
especially after 80 years of age. At age 90 years and
older, 30% of the population has dementia.

Among the subthreshold conditions, depression
has the greatest prevalence among people age 65 years
and older. It is for this condition that most data are
available across Europe. On a harmonized scale score
with a range of 0 to 12, the country mean scores range
from 1.6 in Ireland to 3.2 in Germany. A systematic
analysis of national context variables shows that
higher gross national product and health expenditures
and more extensive mental health care are associated
with higher levels of depressive symptoms.

A widely reported phenomenon in depression is
that women have higher levels than do men. The gen-
der differential is consistent across countries but
varies in size. Among the countries of the CLESA
project, women had significantly more subthreshold
depression than did men except in Sweden. The preva-
lence rates ranged from 13% in Dutch men to 39% in
Italian women. The higher symptom load of women
can be attributed partly to a greater burden of physical
health problems and partly to more disadvantaged
social and economic conditions. However, these fac-
tors explain only up to 50% of the gender differential,
so that other yet undiscovered pathways exist.

An association between subthreshold depression
and disability is observed at older ages. Again, there
are variations in the strength of this association across
European countries. As with levels of subthreshold
depression, in strength of association between depres-
sion and disability, national context plays a role. In
particular, in countries with a high gross national
product, high health expenditures, and extensive
mental health care, this association is attenuated.
Moreover, in countries with high orthodox religious
beliefs and a high adherence to the Roman Catholic
Church, this association is exacerbated.

Use of Services

The use of services is related directly to the concept of
welfare state and the prevailing norms about the role of
the family in a country. The causal relation of public
service provision with cultural norms and orientations
is ambiguous given that availability of services may
conform to family orientations or, vice versa, family
orientations may reflect availability of services.
Support for family solidarity shows a north–south gra-
dient, being highest in Mediterranean countries and
lowest in Scandinavian countries. This is exemplified
by the proportions of the older population living alone
and being institutionalized, both of which show a
decreasing north–south gradient. Nevertheless, of all
support provided to frail older persons, informal sup-
port from family members and others is greater than
support from services in all countries except Denmark,
which has the most extensive home care services.

Cross-country variety in the provision of informal
support also stems from demographic and socioe-
conomic differences. In particular, percentages of
never-married and divorced persons, fertility rates,
percentages of women in the labor force, and life
expectancies of male and female spouses determine
availability of informal support. In addition, religious
orientation is a contributing factor. All of these fac-
tors, moreover, show differential trends and fluctua-
tions over time. When European countries are
clustered according to their values on this variety of
factors in 2000, Scandinavian countries and the
Netherlands are characterized by a higher level of pro-
vision of formal care, a lower level of family care,
fewer contacts between family members, lower fertil-
ity, and a higher proportion of women living alone.
Germany, Ireland, Italy, and Spain are characterized
by a lower proportion of older people receiving formal
care, more contacts between family members, and a
lower proportion of divorced women. Greece and
Portugal have similar characteristics but are distin-
guished by a high level of religiousness and lower
economic welfare. Several countries in the middle of
Europe—Austria, Belgium, France, and the United
Kingdom—show an average position on the basis of
these characteristics.
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It can be concluded that in terms of use of services
and care provision, the north–south gradient is not
clear-cut. Moreover, the amount of difference is likely
to change as demographic and economic factors are
changing. Whether there will be convergence between
national systems depends on the influence of these
objective factors as weighed against cultural and atti-
tudinal factors.

Conclusion

There is not one way of aging in Europe. The data
available show cross-European differences in virtually
all indicators of health among the various older popu-
lations. And these differences do not appear to be very
systematic. However, this heterogeneity should be
seen not as an obstacle but rather as an advantage for
further exploration of critical factors that influence
health as people age.

—Dorly J. H. Deeg
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EXERCISE AND PHYSICAL ACTIVITY

The literature on exercise and physical activity in
older adults has exploded over the past two decades as
the field of health and aging has come to realize the
significance of regular physical activity as a means of
promoting health in older adults as well as the diffi-
culty in promoting regular physical activity in this
predominantly sedentary population. The focus of this
entry is on physical activity in older populations. It
provides a brief summary of the status of research in
several key areas, including the types and levels of
physical activity among older populations, the factors
and antecedents associated with physical activity, the
health benefits of physical activity among diverse
groups, and the current evidence on programs and
interventions promoting regular physical activity
among older adults. The entry concludes with recom-
mendations on needed research and promising direc-
tions in physical activity.

Several interrelated terms are used to describe
physical activity in the literature, including exercise,
regular physical activity, specific activities such as
walking, and leisure time physical activity. Physical
activity is defined as engaging in a body of move-
ments produced by skeletal muscles that result in
energy expenditure above the basal level. Leisure time
physical activity is defined as participating in physi-
cally active hobbies or sports or exercising within a 2-
week period. These measures are typically based on
self-reports and are used in national surveys and
ongoing surveillance. The types of exercises used to
qualify the types of movement can be classified as
aerobic, strength and resistance training, range of
motion, or balance. Regular physical activity is a
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lifestyle, exercise is a behavior, and the terms are not
interchangeable.

Findings from the Surgeon General’s Report on
Physical Activity conclude that older adults exercise
less than, and are more sedentary than, other adult age
groups. More than 60% of older adults do not partici-
pate in regular physical activity, and 31% are seden-
tary. There are demographic differences in the levels
and types of physical activity within the older popula-
tion. Within the older population, those age 75 years
and older, females, and non-Whites are more physi-
cally inactive.

In terms of specific types of activity, older adults
are more likely to participate in aerobic exercise than
in strength training. Walking is the most popular form
of aerobic activity among older adults. In fact, one
quarter of those age 65 years and older meet current
public health recommendations of walking five or
more times per week for 30 minutes per time. Data
from the 2001 National Health Interview Survey show
that 11% of respondents age 65 years and older report
engaging in strength training 2 or more days per week.
Smaller percentages of those age 75 years and older,
females, Blacks, and Hispanics report participating 
in recommended levels of strength training. Finally,
the percentage of older adults who engage in regular
physical activity is improving. Based on the
Behavioral Risk Factor Surveillance Survey, older
adults reporting no leisure time physical activity
decreased from 30.5% in 1988 to 25.1% in 2002.

Benefits of Physical Activity

Research on the health benefit of exercise and physi-
cal activity in older adults is extensive and is based on
epidemiological studies, observational studies, and
intervention trials. A broad spectrum of health bene-
fits have been observed, ranging from pathology, bio-
markers of chronic disease, and health risk factors to
disability, functional status, mental health, and quality
of life. Health benefits have been observed among
healthy older adults as well as among those with spe-
cific chronic illnesses, impaired mobility, and other
disabilities. Benefits have been demonstrated among
older adults in the community, home-bound older
adults with limited mobility, and nursing home

residents. Meta-analyses and evidence-based reviews
summarizing outcomes of physical activity have been
reported for several measures, including improved
bone mass and bone mineral density, reduction in
blood pressure and hypertension, improved insulin
resistance, and improved mental health outcomes.
Some researchers have even concluded that there is
sufficient evidence that activity in older adults
improves outcome measures across all domains of the
disablement process except disability (on which find-
ings are inconsistent).

Correlates of Physical Activity 
and Exercise Participation

Information concerning the correlates of participation
in physical activity can be examined at two broad lev-
els: attrition during recruitment and attrition during
regular physical activity or relapse once regular physi-
cal activity has been initiated. These correlates can be
further divided into modifiable correlates (e.g., atti-
tudes, perceptions) and nonmodifiable correlates (e.g.,
demographic characteristics). Demographic character-
istics among older adults associated with nonparticipa-
tion in regular physical activity include being female,
older, and non-White; living in a rural residence; and
living alone. Elderly who are current smokers, are in
poor health, and have lower educational attainment are
also less likely to be physically active. Reviews on
self-reported barriers to physical activity in older
adults identify poor health, lack of motivation, time
constraints, fatigue, and environmental factors (e.g.,
bad weather, neighborhood safety concerns, lack of
sidewalks). Perceived self-efficacy for physical activ-
ity, social support, and perceived benefits of regular
physical activity are associated with increased activity.
Finally, advice and brief behavioral counseling given
by health care professionals to older patients appear to
be associated with increased physical activity.

Correlates associated with successful adherence to
physical activity programs for older adults are
informed by the research on correlates of physical
activity. Intervention components are often designed
from behavior change theories reflecting these corre-
lates. Recent reviews of physical activity interventions
with older adults show considerable agreement in
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terms of psychosocial and motivational factors associ-
ated with exercise adherence and the theoretical mod-
els that guide the interventions. Interventions based on
social–cognitive theory generally and on self-efficacy
specifically are effective in promoting physical activ-
ity. Interventions that include motivational tools, such
as goal setting, self-monitoring, gradual progression,
performance feedback, and social support, are also
effective.

Program characteristics are also related to partici-
pation in physical activity. Older adults tend to prefer
individual-based exercise programs over group-based
ones and are more likely to participate in programs
that provide choices among activities. Programs that
include telephone supervision and motivational inter-
viewing have been shown to be effective with older
adults. Although not fully explored in older popula-
tions, exercise programs that typically include gradual
progression, include nonvigorous activities, and
address concerns for safety may contribute to the suc-
cess of exercise programs. Examples of programs that
have incorporated many of these individual and pro-
gram characteristics include Strong for Life,
Community Health Advice by Telephone (CHAT),
and the Community Healthy Activities Model
Program for Seniors (CHAMPS II).

Innovations and Future Directions

Recently, there have been innovative programs
designed for older adults that increase physical func-
tioning. These programs focus on strength, resistance,
and balance exercises and may include Tai Chi, cob-
blestone walking, and the use of therabands. Tai Chi
exercises improve physical functioning, improve bal-
ance, and reduce falls in older adults as well as
improve quality and duration of sleep. Cobblestone
walking is a method by which older adults walk on a
mat that is embedded with smooth stones. There is
some evidence that cobblestone walking, as compared
with flat surface walking, improves balance, blood
pressure, and walking speed in older adults. Another
new and inexpensive tool for resistance training is the
use of therabands, which have proven to be effective
with persons with osteoarthritis and older persons
with functional limitations. These innovations should

be explored more fully in terms of health benefits and
wide-scale dissemination.

Another advancement in promoting physical activ-
ity among older adults is the application of broader
ecological models that recognize not only the interac-
tions between the person-based factors influencing
physical activity (e.g., biological, motivational) but
also the social environmental and policy factors that
influence performance of regular physical activity. For
example, it has been found that older adults in neigh-
borhoods with heavy traffic, trash, and litter were less
likely to be physically active than were older adults
free of such neighborhood problems. These environ-
mental factors should be explored in terms of health
disparities among ethnically diverse older populations.

Changes in physical activity have been linked to life
transitions. For example, it has been found that assum-
ing a caregiver role contributes to attrition in group-
based exercise programs among older minority adults.
It has been demonstrated that a moderate-intensity
exercise program for older caregivers increases the
level of exercise and improves blood pressure, sleep
quality, and psychological distress. Other life transi-
tions, such as loss of spouse and retirement, may also
be promising areas for exploration of sedentary risk
and physical activity interventions.

Finally, as physical activity programs with proven
efficacy and effectiveness emerge, efforts should be
directed at translating research into community prac-
tice and dissemination. For this to occur, cost and
cost-effectiveness need to be established and research
on effective models of dissemination should be con-
ducted. Successful translation of research to practice
should contribute to increasing regular physical activ-
ity among older adults.

—Thomas R. Prohaska and Laura M. Hawkes

See also Control; Health Promotion and Disease Prevention;
Self-Efficacy
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EXPECTATIONS REGARDING AGING

Attributing health problems and disability to “old age”
is a widespread phenomenon among older adults that
is especially pronounced among adults in their 70s 
and older. For many older adults, attributing health
problems to old age may serve as a successful coping
mechanism in the face of age-associated changes. For
others, attributing health problems to old age per se
may be dangerous. For example, older adults who
attribute health problems to old age are at increased
risk for mortality. Examining whether or how attribut-
ing health problems to old age actually causes older
adults to experience worse health outcomes has been
an active area of research for more than 10 years.

The term expectations regarding aging (also referred
to as expectations for aging or age expectations) refers
to one’s beliefs about his or her own aging across
multiple domains as well as beliefs about what is an
expected part of aging for older adults in general. Older
adults with low expectations regarding aging expect
declines in physical and mental health-related quality of
life with aging and believe that many age-associated
problems are attributable to old age itself. Older adults
with high expectations regarding aging, on the other
hand, expect to attain and maintain high levels of health-
related quality of life into old age and believe that many

age-associated problems are not actually caused by
aging itself. Older adults with higher expectations
regarding aging are more likely to be younger and to
have better physical and mental health-related quality of
life. Depressive symptoms are strongly associated with
lower expectations regarding aging.

The Expectations Regarding Aging (ERA-38)
Survey is a 38-item instrument with acceptable reliabil-
ity and validity in English and Spanish that can be used
to measure age expectations across 10 domains: general
health, cognitive function, mental health, functional
independence, sexual function, pain, urinary inconti-
nence, sleep, fatigue, and appearance. Unlike many
instruments that measure attitudes toward aging or
beliefs about aging, scores on the ERA-38 are not “pos-
itive” versus “negative” or “right” versus “wrong.”
Instead, higher scores on the ERA-38 are indicative of
expecting achievement and maintenance of high physi-
cal and mental functioning with aging (for self and oth-
ers), and low scores are indicative of expecting decline
with aging. Although there are no cutpoints for what is
optimal, having lower expectations for aging is associ-
ated with health behaviors that may put older persons at
risk for bad outcomes. For example, older adults with
lower expectations regarding aging are more likely to
feel that it is not important to seek health care for age-
associated problems or depression. In addition, older
persons with low expectations regarding aging are less
likely to participate in regular physical activity.

Another way to measure individual expectations
regarding aging is by asking older persons to estimate
their future health-related quality of life using tradi-
tional or utility-based health-related quality of life
surveys; interestingly, although most older adults tend
to overestimate their actuarial life expectancy, most
older adults underestimate their future health-related
quality of life after 70 years of age. In other words,
most older adults expect to live longer but in poorer
health than they actually experience. Despite the fact
that disability rates among older adults in the United
States continue to decline, widely pervasive negative
stereotypes about older adults may contribute to the
commonly held misconceptions that quality of life is
poor for most older adults.

—Catherine A. Sarkisian
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EYE DISEASES

Visual problems are among the most feared disabili-
ties in the elderly. According to the World Health
Organization, more than 161 million people globally
were afflicted with visual impairments in 2002. Of
these, approximately 37 million were blind. These
numbers are expected to grow as the geriatric cohort
rises. Visual impairments significantly affect physical
well-being and psychosocial quality of life. Studies
have found increasing evidence that visual loss
increases the risk of depression in community-
dwelling older adults. It is a common risk factor for
falls and hip fractures.

Epidemiologically, the prevalence of low vision is
higher among Hispanics than among African
Americans or Caucasians. Significant risk factors for
developing visual impairments include being female
and over 50 years of age.

Pathophysiological 
Visual Changes With Age

The human eye undergoes significant changes with
time, resulting in progressive visual loss. The vitreous
gel slowly loses its attachment to the retina, leading 
to periodic “floaters.” The lens hardens, becomes

sclerotic, and progresses to impairment in near-vision
accommodation, resulting in presbyopia. The lens
also clouds with time, leading to cataracts.

The eyelids lose elasticity and become loosely
adherent to the orbit. Fascial plane atrophy may lead to
fat herniation into the lid tissue, leading to the common
phenomenon of “bags” under the eyes. As people age,
lacrimal gland secretion declines, resulting in dry eyes.
Saline drops are usually effective for symptomatic
treatment. Ectropion is seen when the lower lid has
laxity and rotates away from the orbit. This can inter-
fere with the transport of tears into the lacrimal sac,
resulting in epiphora (persistent tearing). Entropion
can be more concerning. Here, tissue planes within the
bottom eyelid lose adhesion, allowing the eyelid mar-
gin to rotate medially. Lashes often rub directly against
the conjunctiva and cornea, resulting in irritation and
scarring. Ectropion and entropion can be treated with
excision of redundant tissue if symptomatic therapy is
unsuccessful.

Eyelid tumors usually result from chronic sun
exposure. They are typically basal cell carcinomas
and are treated with local excision. Metastasis is rare.

Subconjunctival hemorrhage is frequently noted in
the elderly population. It usually occurs sponta-
neously or secondary to trauma and usually does not
require treatment, resolving without complications.
Chronic sunlight may cause a connective tissue
degeneration between the eyelids, leading to conjunc-
tival thickening (pingueculum). If the thickening pro-
gresses over the cornea and medially to the pupil,
pterygium results. These conditions most commonly
occur in dry, dusty, or smoky environments. Surgical
intervention is needed only if the visual axis is
obstructed.

Because the cornea is inherently required to be
transparent for sharp vision, it must nourish itself with-
out the use of cell-containing fluids such as blood ves-
sels to maintain its transparency. To eliminate any
cloudy residue accumulation over the cornea, a meta-
bolic pump in corneal endothelial cells is present to
dehydrate the cornea. From adulthood, the corneal
endothelial cells cease to divide and cell density begins
to decline. As a result, the cornea may become cloudy
and fluid may collect. Hypertonic saline drops can be
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used to manage mild cases; corneal grafts may be
needed to replace the endothelial cells for severe cases.
Bacterial corneal ulcers are common in the elderly, due
primarily to impaired tear secretion, diminished
epithelial structure, and immunity. Antibiotic therapy
is usually indicated.

Cataracts

Cataracts remain the leading cause of low vision and
blindness worldwide, with more than twice the
proportion of any other ocular disorder. In addition,
cataracts have been found to be the leading cause of
blindness in nursing homes. A cataract is defined as
the opacification of the lens of the eye. Approximately
95% of persons over 65 years of age have some degree
of lens opacification. The progression of cataracts is
slow and may vary between eyes. The lens is located
behind the iris and is suspended by ciliary body fibers.
It is a biconvex transparent structure with an elastic
capsule whose shape changes with ciliary contraction.
The ciliary body contracts to allow sharper resolution
of the image against the retina. The lens is avascular
and acellular without any innervation. The lens is
bathed by the aqueous and vitreous humor. With age,
the lenticular fibers increase in density, reducing the
lens transparency and ultimately leading to cataract
formation. Risk factors for cataract formation are
ultraviolet B (UVB) exposure, prolonged corticos-
teroid use, diabetes, prior intraocular surgery, hyper-
tension, smoking, and ionizing radiation.

The prime symptoms of cataracts include poor
night vision, difficulties with glare, and seeing halos
around light. Objects may appear blue or yellow in
color. In early cataract formation, distance vision is
more commonly affected than near vision. The
cataract location often determines the extent of visual
loss. A centrally located cataract will give visual
symptoms in areas of bright light. Bright light will
constrict the pupil and occlude the dense central por-
tion of the lens, thereby diffusing the incoming light.
The patient may have improved vision with low light
compared to ambient light because the pupil is fully
dilated in low light and not impinging on the cataract-
affected lens.

On examination, cataracts can be visualized with
an ophthalmoscope (at +2 or +3 lens on the dial) or by
slit lamp. The lens will appear cloudy. If cataracts are
suspected, it is imperative that visual acuity in both
eyes be checked using a Snellen chart with the patient
using his or her corrective lenses. When cataracts are
seen or suspected, the patient should be referred to an
ophthalmologist for a dilated examination and assis-
tance with treatment.

Surgery is the treatment of choice for cataracts.
Cataract surgery is the most common procedure
performed in adults over 65 years of age. There are
approximately 1.3 million procedures performed
annually at an expense of $3.4 billion. The surgery
involves removal of the opacified lens. It may be intra-
capsular with complete lens removal or extracapsular
with retention of the posterior capsule. Surgery is
indicated when visual function is reduced to a level
that interferes with daily activities. The interference
can range from glare disability and reduced capability
to perform recreational activities to difficulty in read-
ing, driving, and performing one’s job duties. Surgery
should not be performed if the patient is unwilling, is
physically unfit, or wears glasses or corrective lenses
that provide proper functional vision.

Demographically, unoperated cataracts are four
times more common among African Americans than
among Caucasians. Complications occur in approx-
imately 5% of patients with cataract extraction.
Inflammation, infection, bleeding, retinal detachment,
and glaucoma are potential risks.

Macular Degeneration

The prevalence of age-related macular degeneration
(AMD) increases with age. The Beaver Dam Eye
Study found that approximately 30% of patients age
75 years and older had early AMD. Risk factors
include far-vision ability, decreased hand grip
strength, light iris color, family history, short 
height, nicotine use, sunlight exposure, and systemic
hypertension.

AMD is characterized by the formation of drusen
along Bruch’s membrane, which lies between the
retina and the choroid. There are two forms of AMD.
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The more common (or atrophic) form is nonvascular
and characterized by drusen formation with atrophic
retinal pigment epithelial changes. The second form 
is neovascular or exudative. There is subretinal
choroidal neovascularization, leading to hemorrhage
and ultimately to retinal scarring. Although less com-
mon, it accounts for the majority of vision loss attrib-
utable to AMD.

On ophthalmologic examination, drusen appears
as small white or yellow deposits on the retina.
During visualization, one should look for atrophy,
fluid accumulation, or scarring. Atrophy may be
noted to the macular region that is temporal to and
slightly below the optic disc. If macular atrophy is
present, visual acuity is usually compromised.
Neovascular AMD is accompanied by hemorrhage,
fluid accumulation, or lipid accumulation beneath or
within the retina.

Central vision is often compromised in patients
with advanced AMD. With severe macular damage,
their visual image will have a central obliteration.
Moving their heads laterally can help patients to fill
the empty void.

Glaucoma is divided into primary and secondary
groups. Approximately 95% of patients have primary
glaucoma. Primary glaucoma is divided into open,
closed, and congenital. Secondary glaucoma is divided
into open and closed. Secondary open angle glaucoma
is caused by external causes such as steroids, inflam-
mation, and obstructed venous return. Closed angle
secondary glaucoma results from trauma, neoplasia,
surgery, and iris degeneration. Primary open glaucoma
and closed angle glaucoma are the most frequently
encountered cases in clinical geriatric practice.

Primary open angle glaucoma is the most common
glaucoma in the United States. The prevalence is
approximately 3% after 75 years of age; however, it
causes 15% to 20% of the cases of blindness annually.
Glaucoma affects both genders equally, but it afflicts
more African Americans and begins at a younger age
in that cohort. It is often asymptomatic until the stage
is severe, and at that point neural damage may be irre-
versible. For this reason, annual glaucoma screening
is crucial because visual acuity alone might not detect
early glaucoma changes.

Open angle glaucoma renders elevated intraocular
pressure due to increased resistance to aqueous out-
flow within the trabecular meshwork. Glaucoma
causes visual loss from the death of retinal ganglion
cells in the optic nerve. Despite the association with
elevated intraocular pressure, some patients may have
normal pressures. Symptomatically, patients may
notice halos around lights and sudden blurring with
increases in intraocular pressure.

Diagnosis is made by seeing cupping of the optic
disc on ophthalmologic examination. The red filter on
the direct ophthalmoscope may aid in visualization.
With age, the disc color fades from pink to pale. 
A cup-to-disc ratio of 0.7 or higher is usually seen.
Scotomas are also present on visual field examination.

Treatment of glaucoma is based on the degree of
intraocular pressure, visual field loss, and optic nerve
damage. Miotics are used to increase the outflow of
the aqueous humor. β-Blockers and carbonic anhy-
drase inhibitors are used to reduce the production of
aqueous fluid. The goal of therapy is to maintain the
intraocular pressure at 20 millimeters of mercury (mm
Hg). Initially, patients are placed on miotic and topi-
cal β-blocker drops. Timolol is often used because it
has little effect on pupillary size and, therefore, will
result in minimal night vision impairment. Systemic
effects, including congestive heart failure (CHF) exac-
erbations, can occur with timolol. Levobunolol
(Betagan) is a newer agent with fewer systemic side
effects. As symptoms worsen, stronger miotics and
carbonic anhydrase inhibitors (Diamox) can be used.
Once goal intraocular pressure is attained, the oph-
thalmologist should examine the patient three times
per year for routine follow-up. Surgery is reserved for
cases where medical management fails.

Closed angle glaucoma is less common, but early
detection is necessary to avoid blindness. As the
intraocular pressure rises, the aqueous humor fluid is
unable to leave the anterior chamber due to bowing of
the iris. The point of iris–lens contact is the most com-
mon source of fluid obstruction. Symptoms often
occur when the eye is dilated because iris bowing
occurs maximally during dilation. Therefore, the use
of mydriatic agents may spur a sudden blurriness of
vision instigated by the closed angle.
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Women are affected more than men, and a family
history is usually present.

Symptoms are usually unilateral. Ocular pain,
blurred vision, and halos around bright light are often
reported. Most of these symptoms are attributed to
corneal epithelial edema that has developed from the
increased intraocular pressure. Symptoms are often
alleviated with well-lit rooms and daylight exposure.

On examination, intraocular pressures are often 60
to 90 mm Hg. A shallow anterior chamber may be
noted by shining a light to the lateral side of the eye
and noticing a shadow from the bowed iris on the
nasal portion of the eye. During an acute attack,
corneal edema and clouding of the anterior chamber
may be noted.

If acute closed angle glaucoma is suspected, an
immediate referral to an ophthalmologist is necessary.
Ophthalmology treatment is usually begun by car-
bonic anhydrase inhibitors and miotics. If untreated,
severe open angle glaucoma can result in blindness
within 2 to 3 days. All patients with a prior history of
acute glaucoma need to be seen promptly by an oph-
thalmologist. Iridectomy is the treatment of choice.
This can be done surgically or by laser therapy.

Diabetic Retinopathy

Type 1 diabetics have a higher predilection for
retinopathy. After 15 to 20 years of type 1 diabetes,
one third of patients have severe diabetic retinopathy
and one half have progressive retinal disease. Diabetic
retinopathy is less prevalent in type 2 patients; how-
ever, once it is present in type 2 patients, it progresses
more quickly than in type 1 patients.

Diabetic retinal disease is divided into two categories:
nonproliferative and proliferative. Nonproliferative
lesions are in the macula and can present as retinal hem-
orrhages, hard and soft exudates, or intraretinal
microvascular anomalies (IRMAs). Hemorrhages can
manifest as microaneurysms or dot–blot hemorrhages.
Both present as red dots on macular examination. Hard
exudates are lipid deposits that may be yellow or white
on ophthalmoscopic examination. IRMAs are dilated
vessels that may represent vascular proliferation or
dilated capillaries.

Proliferative retinopathy occurs at a later stage than
does nonproliferative retinopathy and can progress to
blindness. New vessels and fibrous tissue grow along
the inner retinal surface and the vitreous gel. The
growth causes vitreous gel contraction, resulting in ves-
sel and retina traction. This cycle ultimately progresses
to retinal detachment and vitreous gel hemorrhage.

The National Diabetic Retinopathy Study (DRS)
identified risk factors correlated with progression of
diabetic retinopathy to blindness. High-risk factors
include (a) the presence of new vessel growth on the
disc occupying 25% of the optic disc area, (b) any new
vessel growth on the disc with hemorrhage, and (c)
new vessel growth occupying more than 50% of the
disc area. The DRS determined that the presence of
these characteristics increases the likelihood of blind-
ness by 30% to 50% within 3 to 5 years if not given
appropriate photocoagulation therapy. Two treatment
forms for diabetic retinopathy exist. Photocoagulation
therapy is used in patients with proliferative retinopa-
thy and can reduce visual loss by nearly 60% over 5
years. The DRS showed that photocoagulation resulted
in some loss of visual acuity in patients with preexist-
ing macular edema. Therefore, reduction of macular
edema is recommended prior to therapy. Vitrectomy is
indicated when the hemorrhage infiltrates the vitreous
fluid or when retinal detachment with formation of
traction bands occurs. The procedure removes the old
blood and the opaque vitreous fluid. It is usually
reserved for advanced cases because it does not restore
maximal vision consistently.

Blindness

In Western countries, blindness is caused by AMD
(26%), glaucoma (20.5%), cataract (11.2%), diabetic
retinopathy (8.9%), or ischemic optic neuropathy
(4%). In 2004, the Eye Diseases Prevalence Research
Group published an epidemiological study on the
prevalence of low vision and blindness. The group
found that, among African Americans, cataracts and
glaucoma accounted for more than 60% (36.8% and
26.0%, respectively) of the cases of blindness,
whereas among Caucasians, AMD was the leading
cause (54.4%) of blindness. The prevalence of 
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age-specific blindness was higher for African
Americans than for Caucasians and Hispanics. The
group’s data had limited information on persons over
85 years of age, but from observations and analysis of
historical trends, the group found that the prevalence
of blindness rises rapidly in that cohort, which had
69% of the observed blindness.

Because the latter group—the oldest old—is the
fastest-growing segment of the population, it is imper-
ative to practice preventive techniques such as annual
ophthalmic screenings, smoking cessation, blood pres-
sure control, and appropriate vitamin supplementation.

Management

Physicians should develop a screening system to diag-
nose and treat the elderly with visual impairments
regardless of their degree of functional independence.
The Department of Veterans Affairs provides routine
low-vision care to older veterans as part of their health
benefits package. In the Blind Rehabilitation Centers,
veterans who are legally blind are seen for up to 16
weeks in low-vision rehabilitation programs.

Most frail older individuals live at home and not 
in long-term care facilities. A functional assessment
should be done in a patient’s daily environment when-
ever possible. It is important to assess the patient’s
visual goals and prioritize his or her goals around the
treatment. Rehabilitation professionals can conduct
low-vision assessments. A rehabilitation plan will out-
line the results of the assessment and provide a treat-
ment plan to be shared among the patient, family, and
health care professional. Such a plan would typically
include the use of low-vision devices, rehabilitation
therapy, and instructions to maximize remaining
vision.

To optimize the visual environment of an impaired
individual, several noninvasive simple tools can be
recommended:

1. Improve the lighting. Most elderly persons require
two to three times more light than do younger
persons. Fluorescent light spreads evenly, and such

lights are cost-effective. Halogen light is bluer and
may require filtering.

2. Increase contrast. Providing areas of dark and light
backgrounds in the bathroom, kitchen, and bedroom
can help visual ability.

3. Use color. Bright clear colors are often seen better
than are darks and pastels. Yellow against navy is an
effective color scheme because it combines color 
and contrast.

4. Use organization strategies. A system where doors
are never left partially open and chairs are always
placed under the table when not in use should be
developed. Clothing should be organized by color,
and the kitchen should be organized with colored
rubber bands.

Screening for visual impairment is essential for a
complete geriatric assessment, whether as an outpa-
tient or in a nursing facility. Deprivation of the sense
of vision is a risk factor for several comorbidities and
can often be treated.

—Shelley B. Bhattacharya

See also Geriatric Assessment; Vision and Low Vision
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FEEDING ISSUES

See NUTRITION, MALNUTRITION, AND

FEEDING ISSUES

FLUID AND ELECTROLYTES

With aging, the kidney is usually able to maintain a
balance of fluid and electrolytes under normal condi-
tions. However, the aging kidney is unable to compen-
sate for extremes in fluid and electrolytes. In addition,
older patients are more likely to have diminished kid-
ney function and are more likely to be taking multiple
medications, both of which may interact with the kid-
ney to alter fluid and electrolyte balance.

The regulation of specific solutes is affected by the
progressive nephron loss seen in older adults. There
have been attempts to dissociate the effects of aging
per se from those of the decreased kidney function
seen in older individuals, but this has proven to be dif-
ficult. In general, with a decline in kidney function, the
regulation and excretion of urea nitrogen, creatinine,
other nitrogenous wastes, and perhaps uremic toxins
are compromised. However, this loss of regulation may
be offset by the decline in muscle mass and decreased
protein intake that is generally seen in the aged. Partial
regulation of bicarbonate, calcium, and organic phos-
phate is maintained until there is significant nephron

loss. Although balances of water, potassium, and
sodium are generally well maintained until approxi-
mately 90% of nephrons are lost, older adults have a
marked decrease in the functional reserve to respond to
variability in these critical parameters. In each case,
this decreased functional reserve is likely due to a
combination of renal and extrarenal factors, including
medications, which can lead to pathological disorders
of water and electrolytes in the aged.

Volume overload, pulmonary edema, and conges-
tive heart failure are common problems for older
patients. The presence of volume overload can be trou-
bling due to excessive leg swelling and shortness of
breath due to fluid filling up the airspaces in the lung.
The aged kidney is less able to respond to sodium
loading or volume expansion. In addition, aging is
associated with a reduction in kidney function that also
leads to volume overload. Aging is also thought to
explain the changes in circadian variation in sodium
excretion that lead to nocturia (urination during the
night). Nocturia may disturb sleep if it is excessive.

In older adults, sodium reabsorption in the kidney
may be affected because of changes in the response of
the kidney to atrial naturietic peptide (ANP). ANP is
released by the atria when the atrial myocytes are
stretched due to volume overload. ANP acts to vaso-
dilate the renal arterioles and inhibit sodium reabsorp-
tion. Studies suggest that the release of ANP is
preserved but that there is a renal defect in response to
ANP, leading to relative volume expansion after a vol-
ume challenge.

F



In the aged population, the incidence of chronic
kidney disease, chronic liver disease, and congestive
heart failure contributes to the high rate of clinically
important volume overload. Diuretics, or medications
that increase the excretion of salt and water, are the
mainstay of medical therapy for volume overload.
However, diuretics have substantial untoward effects
on electrolytes, lipid profiles, and nocturia, especially
among older patients. The role of nutrition (e.g., high
salt intake) is an exacerbating factor that is often over-
looked. Health care providers should focus on a diet
history and work closely with geriatric nutritionists to
counsel patients with volume overload.

Although fluid losses can cause the depletion of
extracellular fluid volume, the development of volume
depletion in the healthy population is unusual due to
dietary intake and the recovery of salt and water by
the kidney in response to volume depletion. Although
fluid losses in the younger population present with
tachycardia, thirst, and lightheadedness, fluid loss in
older individuals presents with nonspecific signs and
symptoms. The most accurate measure of acute fluid
loss in older adults is a change in weight.

Common causes of fluid loss include the gastroin-
testinal tract (e.g., diarrhea) and the kidney (e.g., fol-
lowing overly aggressive diuresis). In addition to the
frequent use of diuretics, there are multiple reasons
why the aging kidney works less efficiently at con-
serving sodium under conditions of sodium depriva-
tion. These reasons include a reduction in renal mass,
a loss of nephrons, interstitial scarring, and changes in
hormones that regulate sodium excretion. Indeed, it
has been shown that it takes older individuals twice as
long for their kidneys to conserve sodium adequately.

The prompt diagnosis and treatment of volume
depletion prevent complications such as acute renal
failure and shock. First-line therapy includes volume
expanding the patient so that there is adequate tissue
perfusion. Recent studies have examined the use of
oral, subcutaneous, and intravenous volume expan-
sion. The severity of the clinical situation and the abil-
ity of the patient to cooperate with prescribed therapy
should guide the mode of volume expansion. The sec-
ond goal of therapy is to stem the losses of fluid. In
some cases, this may be as simple as reducing the
dose of the diuretic.

Impaired urinary concentration, diminished thirst,
and the potential for deterioration of fluid intake due to
decreased consciousness or decline in functional status
all coexist in older adults. Due to this combination of
renal and extrarenal factors, hypernatremia is rela-
tively common. In a recent national cohort study of 
community-dwelling persons, mild hypertonicity and
overt hypertonicity were observed in 40% and 20% of
the sample, respectively. Hypertonicity was positively
associated with older age, Hispanic or African American
race, impaired glucose tolerance, and diabetes. In gen-
eral, older patients with infections and decreased access
to free water should be monitored closely.

An acute increase in plasma sodium concentration
causes the movement of water out of cells. This
decrease in cell volume can lead to a decrease in brain
volume that, in turn, can cause cerebral hemorrhage.
The symptoms of hypernatremia include fatigue,
lethargy, seizures, and coma. More severe neurologi-
cal symptoms often occur at plasma sodium concen-
trations of greater than 160 to 170 milliequivalents per
liter (meq/L).

There is a decreased urinary concentration in older
adults that reflects threats to the water conservation sys-
tem. Renal water conservation depends on three inter-
related processes: (a) generation (salt reabsorption and
countercurrent multiplication by the loop of Henle) 
and (b) maintenance (countercurrent exchange by the
vasa recta) of the corticopapillary osmotic gradient, fol-
lowed by (c) antidiuretic hormone (ADH)-dependent
water reabsorption along the length of the collecting
duct. The anatomic integrity and physiological integrity
of all these processes are threatened in the aging kid-
ney. Primary or secondary tubulointerstitial injury dis-
turbs the function of the loop of Henle, vasa recta, and
collecting duct. Loss of solute reabsorptive capability
(sodium in the ascending limb of Henle’s loop and urea
in the medullary collecting duct) and solute trapping
capability (vasa recta) impairs the accumulation of salt
and urea in the medullary interstitium. Enhanced solute
excretion (osmotic diuresis) by itself impairs sodium
reabsorption in the thick ascending limb of Henle’s
loop and urea and water reabsorption in the collecting
duct, and it may also disrupt vasa recta function.

Impaired urinary concentrating ability is a nearly
invariable finding in the aging kidney irrespective of the
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degree of renal insufficiency. Of note, the ADH
responses to both osmotic stimulation and volume pres-
sure stimulation seem to be intact. However, there may
be a decreased renal tubular response to ADH. Thus,
diminished maximal urinary concentrating ability,
often initially recognized by patients as nocturia, can 
be an early sign of underlying kidney disease. Frank
polyuria (increased urine output) may occur later in
life, especially if dietary solute intake is not restricted.

Hyponatremia is the most common electrolyte dis-
order observed in the older population and also is the
most common disorder found in hospitalized patients.
The increased prevalence of hyponatremia in this
population can be largely attributed to compromised
urinary-diluting ability in the aging kidney. Thus,
mild hyponatremia is common in older patients
because the aged kidney has a limited capacity to han-
dle the osmotic stress produced by wide variations in
water intake. More severe hyponatremia may occur in
those patients who are concomitantly on certain med-
ications and in those who have heart or liver failure.

Older adults are often subject to polypharmacy, and
certain medications induce mild to moderate hypona-
tremia. In particular, the selective serotonin reuptake
inhibitors widely used for depression have been asso-
ciated with hyponatremia. Hydrochlorothiazide, a mild
diuretic used for hypertension, may cause hypona-
tremia. Another medication that is becoming more
widely used for nocturia, desmopressin, may lead to
hyponatremia. Desmopressin should be initiated with
caution because reports have shown that hyponatremia
may develop during the first few weeks of therapy.

Hyponatremia can lead to fatigue, weakness, poor
memory, stupor, coma, seizures, and (potentially)
death. The symptom severity of hyponatremia results
from both the duration of hyponatremia and the
sodium concentration. Elderly patients with chroni-
cally low serum sodium concentrations can have no
symptoms or few symptoms. On the other hand, hospi-
talized patients who develop the same degree of
hyponatremia acutely may have severe neurological
sequelae. The sodium concentration, chronicity of
hyponatremia, and severity of symptoms all are used to
guide the therapy of hyponatremia. Often, if medica-
tions are involved in the development of hyponatremia,
the only intervention is to discontinue the offending

agent. In most cases, restricting the intake of free water
will lead to improvement of the sodium concentra-
tions. In addition, loop diuretics can be added to dilute
the medullary interstitium of the kidneys and thus
decrease the gradient for renal water reabsorption.
Less commonly, adding solute (e.g., salt) to the diet to
increase the daily solute load, or adding medications
that antagonize the cellular effects of ADH in the dis-
tal nephron (e.g., demeclocycline), becomes necessary.

Older persons are more likely than younger per-
sons to develop hyperkalemia despite lower total body
potassium levels. A decrease in the activity of the
renin–angiotensin system leads to effective hypoal-
dosteronism. A low aldosterone level decreases the
secretion of potassium by the kidney. Older patients
are less able to respond appropriately to potassium
loading and demonstrate defects in both renal and
extrarenal adaptation.

A number of medications can exacerbate the
tendency to develop hyperkalemia. Angiotensin-
converting enzyme inhibitors (ACE-Is) and angiotensin-II
receptor blockers (ARBs) block the renin–angiotensin
system and thereby decrease renal secretion of potas-
sium. The use of nonsteroidal anti-inflammatory
drugs (NSAIDs) decreases the distal fluid delivery
that is necessary for potassium secretion. The use of
spironolactone for congestive heart failure, alone or in
combination with an ACE-I, has led to fatal hyper-
kalemia.

The homeostasis of divalent cations, such as cal-
cium and magnesium, appears to be preserved with
normal aging. However, in a substantial proportion 
of older adults who develop chronic kidney disease, as
well as in postmenopausal women, calcium home-
ostasis is only moderately well preserved. The regula-
tion of calcium metabolism becomes disordered in
chronic kidney disease due to an increase in serum
phosphate and a decrease in Vitamin D3 production.
In addition, a number of medications may affect cal-
cium balance. Hypercalcemia may also result from
iatrogenic causes. To treat osteoporosis aggressively,
older patients may be given Vitamin D supplements
and elemental calcium. Cases of hypercalcemia due to
the ingestion of toxic levels of Vitamin D have been
reported. Both calcium homeostasis and magnesium
homeostasis are affected by the use of diuretics.
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Diuretics are commonly used to improve blood pres-
sure control, treat heart failure, and control lower
extremity edema. When an older patient receives a
loop diuretic such as furosemide, the development of
hypocalcemia and hypomagnesemia is common.
Conversely, thiazide diuretics enhance calcium
retention in the kidneys, potentially contributing to
hypercalcemia.

The finding of a low serum phosphate concentra-
tion is not unusual, particularly in persons hospital-
ized with an acute illness. Phosphate is found in many
foods, so hypophosphatemia usually indicates severe
malnutrition. However, there is decreased gut absorp-
tion of phosphate and an impairment in renal tubular
reabsorption of phosphate. Phosphate reabsorption 
in the kidney is linked to the expression of specific
sodium phosphate channels in the proximal tubule
that decreases with aging.

In summary, older adults are generally able to
maintain fluid and electrolyte balance under normal
conditions but have a limited ability to adapt to highly
variable intake or loss of water or electrolytes. An
upper limit or a lower limit for excretion of solutes
and water can be demonstrated, and the two tend to
converge with advancing age. It is critical that those
who care for older patients are vigilant to the effects
of medication, illness, and nutrition on water and
electrolytes.

—Mark Unruh and Kenneth R. Hallows

See also Calcium Disorders of Aging; Kidney Aging and
Diseases
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FOOT PROBLEMS

Foot problems are one of the most important, yet most
often overlooked, contributors to impaired mobility 
in older people. Maintaining good foot health will
ensure good mobility and consequently maintain an
older person’s independence and quality of life.

Prevalence of Foot Problems

It has long been recognized that foot problems are
highly prevalent in older people and have a significant
detrimental impact on older people’s independence
and quality of life. Population-based studies indicate
that at least one in three older people report painful
feet, and studies involving clinical assessments indi-
cate that at least one in two older people present with
some type of foot abnormality. The most common foot
problems are chronic in nature and reflect the long-
term physiological changes that occur to the sensory,
muscular, articular, neurological, and vascular systems
with advancing age. By far the most common prob-
lems are hyperkeratotic lesions (corns and calluses),
followed closely by nail disorders and structural defor-
mities such as hallux valgus (bunions) and lesser toe
deformities (hammertoes and clawtoes). Factors asso-
ciated with foot problems include female gender, obe-
sity, and comorbidities such as diabetes mellitus and
osteoarthritis. The prevalence of foot problems appears
to have a nonlinear relationship with age in that preva-
lence rates increase until 65 to 75 years of age and then
decline thereafter. This is probably because the devel-
opment of foot symptoms requires some degree of
weight-bearing activity, so even older people with
severely deformed feet might not develop symptoms if
those individuals are sedentary.
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Impact of Foot Problems

As with most musculoskeletal ailments, the primary
impact of foot problems in older people is pain and
discomfort. However, even in the absence of symp-
toms, foot problems can contribute to impaired physi-
cal functioning when performing basic activities of
daily living (ADLs) such as housework, gardening,
shopping, cooking, and cleaning. Up to 20% of house-
bound older people attribute their limited mobility to
the condition of their feet. Older people with foot prob-
lems walk more slowly than those without foot prob-
lems, and it was reported recently that older people
with foot problems perform poorly in balance and
functional tests and are more likely to suffer from falls.

Management of Common Foot
Problems in Older People

HHyyppeerrkkeerraattoossiiss  ((CCoorrnnss  aanndd  CCaalllluusseess))

Hyperkeratosis is a normal physiological response
to friction applied to the skin and develops as a protec-
tive mechanism to prevent damage to deeper tissues.
Hyperkeratosis can occur on any bony prominence in
the body; however, the foot is a common site both due
to its weight-bearing function and because the skin on
the foot is subjected to friction from footwear. When
the friction applied to the skin becomes excessive, the
resultant thickening can become painful, increasing
the pressure on the underlying dermis and predispos-
ing to skin breakdown and ulceration. Broadly speak-
ing, there are two types of hyperkeratosis: calluses
(also called keratomas or tylomas), which develop on
the plantar surface of the foot and appear as a diffuse
thickening, and corns (also called heloma dura), which
are more common on the toes and can be differentiated
from calluses due to the presence of a sharply demar-
cated central core. Corns can also develop in between
the toes (heloma molle) and are often macerated due to
the associated moisture.

Calluses and corns are caused by a range of factors,
including ill-fitting footwear, bony prominences, malu-
nited fractures, short or long metatarsals, and faulty
foot biomechanics resulting in abnormal plantar pres-
sure distribution. Probably the most common cause of

calluses and corns in older people, however, is the
wearing of inappropriate shoes such as those with an
elevated heel and/or inadequate room in the forefoot. In
addition to the selection of more appropriate footwear,
calluses and corns should be debrided using a scalpel,
resulting in immediate relief of pain and decreasing 
the pressures borne by the metatarsal heads when walk-
ing. Longer-term management includes (a) using foot
orthoses to distribute pressures over the plantar surface
more evenly and (b) having surgery to realign promi-
nent metatarsal heads. However, metatarsal osteotomy
is often associated with transfer lesions; that is, the
development of new lesions at previously lesion-free
sites due to postoperative changes in foot function.

NNaaiill  DDiissoorrddeerrss

Onychomycosis is a highly prevalent fungal nail
infection caused by dermatophyte, saprophyte, and
yeast organisms. The infection results in yellow–brown
discoloration, thickening, crumbling, and offensive odor.
Conscientious management of foot hygiene, including
washing the feet with soap and water and remembering
to dry thoroughly, can prevent many fungal nail infec-
tions. Shoes, socks, and/or hosiery should be changed
daily to prevent excess moisture buildup. A wide range
of treatments have been used to treat the condition;
however, the “gold standard” treatment is terbinafine,
an oral medication that has been shown to cure the con-
dition in 6 to 12 months. In the presence of contraindi-
cations to oral medication, topical treatments may be
used; however, this takes a much longer time, it
requires considerable compliance, and complete cure
rates are significantly lower.

Onychauxis refers to abnormal thickening of the
nail that may result from a wide range of causes,
including injury, trauma from ill-fitting shoes, infec-
tion, peripheral vascular disease, diabetes, and
nutritional deficiency. In some cases, pressure from
bedclothes or tight hosiery can lead to quite severe
pain. If left untreated, subungual hematomas (blood
blisters under the nail) may form, creating a potential
site for infection and ulceration, particularly in older
people confined to bed. Regular maintenance of basic
foot hygiene, including regular filing of nails, will
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prevent excessive buildup. However, more severe
cases may require the use of a special drill to reduce
the thickness of the nail or removal of the whole nail
under local anesthetic.

Onychocryptosis refers to “ingrown” toenails,
where a spicule of nail penetrates the skin, leading to
inflammation, pain, and increased risk of secondary
infection. People with abnormally curved nails are
more likely to develop onychocryptosis; however, in
many cases the condition is simply caused by inappro-
priate nail cutting and/or ill-fitting footwear. Toenails
should be cut straight across, and shoes should have
sufficient room in the toe box to prevent constriction.
Although some cases can be managed successfully by
applying topical antiseptics and allowing the nails to
grow out normally, recurrent cases often require a
minor surgical procedure that involves removing the
offending portion of nail under local anesthetic.

TTooee  DDeeffoorrmmiittiieess

More commonly referred to as bunions, hallux val-
gus is the most common deformity of the foot in older
people and refers to the abnormal medial prominence
of the first metatarsal head resulting from a lateral
deviation of the first metatarsal. Hallux valgus is a
multifactorial condition caused by muscle imbalance,
structural deformity of the metatarsals (sometimes an
inherited trait), faulty foot mechanics, and the detri-
mental effects of ill-fitting footwear. The enlarged first
metatarsal head creates problems with finding suitable
footwear, and the friction created by the shoe may lead
to the formation of a bursa over the site. This can be
very painful, and in older people with frail skin it can
lead to ulceration. Treatment of hallux valgus includes
changing footwear to that with a broader forefoot,
applying foam or silicon pads over the joint, using foot
orthoses, and having surgery. Surgery would appear to
provide better long-term results than would orthoses;
however, there is a wide range of surgical techniques,
and not all may provide similar results.

Hallux limitus is a condition in which there is lim-
ited range of motion at the first metatarsophalangeal
joint. If this progresses to complete fusion of the 
joint, it is termed hallux rigidus. For hallux limitus,

treatment involves using foot orthoses to facilitate
propulsion or manipulation and injection with corti-
costeroid. For hallux rigidus, surgery might be neces-
sary to reinstate adequate range of motion at the first
metatarsophalangeal joint. The use of nonsteroidal
anti-inflammatory drugs may also provide pain relief.

Long-term wearing of ill-fitting footwear, in
association with faulty foot mechanics and muscle
weakness, can lead to the development of clawing,
hammering, and retraction of the lesser toes.
Hammertoes and clawtoes are two of the most com-
mon foot complaints in older people and can lead to
the development of corns on the dorsum of the inter-
phalangeal joints and calluses under the metatarsal
heads. Treatment involves modifying footwear, using
various splinting devices, and managing the sec-
ondary lesions. Recurrent cases often require surgery
to realign and stabilize the affected metatarsopha-
langeal or interphalangeal joints. In severe cases
involving recurrent infection and ulceration, amputa-
tion of the toe may be indicated.

FFoooottwweeaarr  CCoonnssiiddeerraattiioonnss

Footwear advice and modification play an impor-
tant role in the management of foot problems in older
people. Up to 80% of older people wear ill-fitting
shoes that have been shown to predispose to the
development of toe deformities and associated
hyperkeratotic skin lesions. Furthermore, many older
people wear shoes with potentially hazardous fea-
tures such as high heels, inadequate fixation, and
poor grip that may predispose to falls and fractures.
Pedorthics, the modification of footwear character-
istics to reduce shock and shear, relieve excessive
pressure from sensitive or painful areas, and accom-
modate and support deformities, is a useful conserv-
ative management strategy for older people with foot
problems and can have beneficial effects on balance
and functional ability.

—Hylton B. Menz

See also Arthritis and Other Rheumatic Diseases; Activities
of Daily Living and Instrumental Activities of Daily
Living; Diabetes; Gait Disorders; Pain; Skin Changes;
Venous Stasis Ulcers; Wound Healing
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FORMAL CAREGIVING

See CAREGIVING

FRACTURES IN OLDER ADULTS

After 50 years of age, approximately 40 in 100 women
will sustain one or more fractures. Low bone mass 
or osteoporosis is an important determinant of bone
fracture. Bone mass can be reduced to the point where
a bone can fracture without trauma. Architectural
dimensions such as bone length can increase the risk of
fracture. A longer bone inherently confers a less strong
structure. An individual’s susceptibility to trauma (or
falls) and ability to protect against injury are also pre-
dictors of fracture. The greatest fracture predictor,
however, is prior fracture history. The major types of
fractures in older adults are hip, vertebral, and wrist.

Hip Fractures

Hip fractures occur commonly, cause considerable
impairment, and are associated with a high risk of
death in older adults. Fully 80% of hip fractures occur
in individuals over 60 years of age. More specifically,
10 in 1,000 women at 65 years of age and 125 in 1,000
women over 85 years of age are affected. There are
approximately 250,000 hip fractures annually in the

United States, a number projected to increase substan-
tially during the coming decades because of the aging
population. Hip fracture mortality is high, approach-
ing 25% during 1 year. Of those elders who survive,
only 60% recover their prefracture walking ability.
The lifetime risk of hip fracture is 18% in women and
6% in men. Risk factors for hip fracture are advanced
age, low bone mass, a maternal history of hip fracture,
impaired neuromuscular function, arthritis, periph-
eral neuropathies, impaired cognitive function, poor
vision, sedating medications, environmental hazards,
and other medical problems such as Parkinson’s
disease. An older adult with a hip fracture will often
present with a recent history of a fall and complain of
pain in the hip and groin. The individual will often
have an inability to ambulate and noticeable shorten-
ing and external rotation of the affected leg. Surgery 
is usually performed to prevent shortening of the leg,
reduce the hospital stay, and facilitate rehabilitation.
Relieving pain and preventing physical deterioration
are vital following surgery. Blood clots in the leg and
lungs are complications of hip fracture associated
with a high mortality. Other postoperative complica-
tions include delirium, postoperative pneumonia,
infection, and muscular atrophy. Although the major-
ity of patients return to their previous activities, some
increase in disability is the rule rather than the excep-
tion. Up to 20% require an increased level of residen-
tial or hospital care.

Vertebral Fractures

Vertebral fracture is the most common type of osteo-
porotic fracture. European studies show that before 
65 years of age, these fractures are more common in
men and are associated with trauma. Between 65 and
69 years of age, they are equally common in men and
women (12% to 13%). After 70 years of age, they are
more common in women. At 50 years of age, a
woman’s lifetime risk of a vertebral fracture is 16%.
Geographic and ethnic differences in vertebral
fracture prevalence exist in individual populations.
Two thirds of vertebral fractures occur without symp-
toms. When symptoms are present, they are often
described as a radiating pain from the back encircling
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the patient. In frail older adults, sudden bending,
moderate lifting, or a cough can result in fracture.
Although pain will usually resolve in 4 to 6 weeks,
pain medication is often necessary. Regular exercise
helps to prevent further weakness and bone loss.
Many times, a patient with a vertebral fracture pre-
sents with only a hump on his or her back (commonly
referred to as a dowager’s hump) and loss of height.
Dowager’s hump is caused by multiple compression
fractures, causing the thoracic spine to appear out-
wardly curved. Treatments involve preventing further
bone loss, increasing bone mass, and (sometimes)
restoring the height of the vertebra through vertebro-
plasty or kyphoplasty. Both of these latter procedures
involve injecting cement percutaneously into the indi-
vidual vertebra. Vertebral fractures are an important
predictor of future fractures (vertebral and hip), can
lead to problems with chronic pain, and are associated
with increased mortality.

Wrist Fractures

Fractures of the wrist, mainly the distal radius, are a
common clinical problem, particularly in older White
women with osteoporosis. The prevalence of these
fractures does not show the same increase with age as
do the other types of fractures. Distal radius fractures
increase in frequency before 50 years of age, plateau
by 60 years of age, and show a modest increase there-
after. They are associated with low bone density and
subsequent hip fracture (especially in elderly men).
Colles’s fracture is the most common type of distal
radius fracture. Older adults usually present with pain,
swelling, and bruising of the wrist. Injury occurs with
a fall onto an outstretched hand that affects the distal
radius. Differential diagnoses include soft tissue
injuries, neuropathies, and wrist ganglia. The goal of
treatment is to correct and maintain anatomical align-
ment. Most radius fractures can be managed in a short
arm immobilization cast. It has been reported that
patients who had Colles’s fractures with as little as a
10° dorsal tilt were much more likely to have pain,
stiffness, weakness, and poor function. Following pro-
longed immobilization, physical therapy will help
regain motion and strength.

Minimal Trauma Long-Bone Fractures

Minimal trauma long-bone fractures have been char-
acterized only recently and are thought to be a variant
of osteoporotic low-trauma, low-impact, or minimal-
trauma fractures. In the past, many patients suffering
from minimal trauma long-bone fractures were erro-
neously thought to be suffering from institutional
elder abuse, sometimes resulting in litigation. The
majority of patients suffering from minimal trauma
long-bone fractures are frail nursing home patients.
Minimal trauma long-bone fracture incidence has
been found to be 84 per 1,000 nursing home residents
per year. The elders are typically frail, bedbound, and
immobile. Osteoporosis is thought to be a predomi-
nant risk factor leading to minimal trauma long-bone
fractures. Most of them occur in the lower extremities
below the hip, although the location can be in any
long bone. Femoral shaft fractures seem to carry the
highest mortality risk. Diagnostic evaluation is the
same as that for other suspected long bone fractures.
The clinician should have a high index of suspicion
for possible pathological mechanisms, especially in
men, when osteoporosis is not suspected. Treatment
would include primary repair and a focus on decreas-
ing bone fragility, with the latter perhaps including
pharmacological therapies and therapies to enhance
mobility.

Fracture Prevention

Fracture prevention must address different risk factors.
Diets that include adequate calcium and Vitamin D and
that maintain weight within normal limits are neces-
sary to maintain bone mass. Physical activity that
encourages walking and weight-bearing activities 
is associated with a reduced hip fracture risk.
Medications that can reduce alertness, such as long-
acting hypnotics and sedating antihistamines, should
be avoided. Limiting alcohol intake is important
because excess alcohol intake increases the risk of
falls. Excess alcohol also has a direct toxic effect on
the bone, predisposing to an increased risk of osteo-
porosis. Walking aids, stair and bath rails, ramps, and
stair lifts should be used for patients at risk for falls.
Homes should be evaluated for fall risks such as loose
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carpeting and irregular flooring surfaces. Prevention
and early identification of osteoporosis should be
conducted. Biphosphonate medications are beneficial
in reducing the risk of nonvertebral fracture in post-
menopausal women. There is some evidence for a
reduction in risk of hip fracture with hip protectors 
in patients at risk for fracture. It is unclear whether
exercise results in the reduction of hip fracture risk.
Reduction in the rate of hip fractures in post-
menopausal women treated with hormone replacement
therapy needs to be balanced with potential harm.

—David V. Espino

See also Calcium Disorders of Aging; Foot Problems;
Frailty; Mobility; Mobility Assessment; Osteoporosis
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FRAILTY

The U.S. health care system is faced with the challenge
of maintaining or improving the health of its aging
population. In geriatric medicine, resources have been
allocated to better understand factors associated with
the onset and progression of frailty. Although a great
majority of older adults consider themselves to be in

good health and lead independent lives, a significant
proportion (an estimated 25%) of the population age
65 years and older are considered to be frail, with the
proportion increasing with increasing age. The 1990
American Medical Association White Paper on Elderly
Health, for example, estimated that approximately
46% of the population age 85 years and older are frail.
The report went on to discuss the need to prepare for a
growing frail population.

The recommendation made by the AMA has
proven to be difficult given that, more than a decade
after the report, no clear consensus or general agree-
ment on how best to define or operationalize frailty
has been reached. Further complicating matters is that
the term frailty has been, and continues to be, used
interchangeably with disability and comorbidity and
shares common characteristics with the term failure 
to thrive. Because no clear and precise definition of
frailty exists, any estimate of prevalence is uncertain.
More important, however, is that without a clear idea
of what frailty means, there can be only a limited clin-
ical response in terms of prevention and treatment.

Frailty has been described in a variety of ways such
as a global condition of impaired strength, endurance,
and balance as well as vulnerability to trauma and
other stressors. Others have restricted the term to
those at risk for requiring, or already requiring, assis-
tance to perform basic activities of daily living
(ADLs). Still others have defined frailty as a combina-
tion of inactivity with low energy intake, weight loss,
or low body mass index; a reduced ability to perform
important practical and social activities of day-to-day
living; an excess demand placed on reduced capacity;
or, more generally, a state that puts the person at risk
for adverse health outcomes. Frailty has also been
described in biological terms, where the body’s ability
to cope with stressors decreases with age, resulting in
declines in multiple physiological domains.

L. P. Fried and colleagues argued in 2001 that frailty
is a syndrome with well-defined physiological, biolog-
ical, and environmental markers. An older adult, under
this definition, is classified as frail if he or she exhibits
three of the following five criteria: (a) unintentional
weight loss (of 10 pounds or more during a year),
(b) general feelings of exhaustion, (c) weakness (as
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measured by grip strength), (d) slow walking speed,
and (e) low levels of physical activity. On the other
hand, Marybeth Brown and colleagues indicated in
2000 that frailty would best be assessed by four objec-
tive functional tests: an obstacle performance test, a test
of hip abduction strength, the semitandem portion of
the Romberg test, and the pegboard test. Other simple
tests of frailty assessment include a timed one-leg
standing balance test and the Timed Up and Go test, the
latter of which involves rising from a chair, walking 3
meters, turning around, and sitting down. Although
each of these tests has certain advantages as well as cer-
tain disadvantages, the tests share a common goal to
improve the diagnostic accuracy of frailty from a phys-
ical or functional point of view. This view of frailty has
been criticized by some as not being more inclusive to
other markers of health and well-being. Under an alter-
native definition, frailty would also include (in addition
to physical and functional parameters) indicators of
cognitive and psychological well-being and social 
support.

Although a consensus definition of frailty is lack-
ing, most agree that frailty is not an all-or-none phe-
nomenon but rather follows a trajectory or gradient 
of risk and that the trajectory need not be one-way.
Acknowledging that frailty is reversible and not an
inevitable product of aging is important because it
brings optimism to primary and secondary interven-
tion efforts. Emerging research now shows that the
major causes of frailty, although age related, are not
due to aging itself. For example, sarcopenia or loss 
of muscle, atherosclerosis, cognitive impairment, and
malnutrition can be prevented or reversed to some
degree by active intervention strategies. At the popu-
lation level, increasing evidence shows that education
and the promotion of healthy lifestyles (e.g., nutrition,
exercise, social/intellectual activity), starting from an
early age and continuing throughout the life course,
may promote the development of healthy aging 
and reduce the incidence of frailty and dependency.
Secondary prevention efforts, including earlier
screening for and treatment of illnesses such as hyper-
tension, diabetes, heart disease, and osteoporosis,
are likely to play an important role. Social services

interventions or the introduction of new technologies
to assist physically or cognitively impaired older
adults may also play a role in slowing or reversing the
development of frailty.

Without active primary or secondary prevention,
however, there is little doubt about the impact of
frailty on older adults, their families (particularly
those involved in caregiving), and society as a whole.
Older frail adults are at considerable risk for a range
of adverse health outcomes (e.g., acute and chronic
illness, falls, disability, mortality) and for increased
use of community and hospital resources and long-
term care facilities. Quality and meaning of life are
also likely to suffer, increasing the possibility of psy-
chological health problems. These poor outcomes
contribute not only to the burden of medical care but
also to an economical and social burden.

The study of frailty as a syndrome of illness faces
a number of obstacles. Perhaps the most critical chal-
lenge is to construct a clear and precise definition that
meets with the general approval of the research com-
munity as well as older adults. If no consensus can be
achieved, the value of future frailty research may be
limited. If, however, a consensus definition of frailty
can be reached, this would have considerable impact
on the development of a standardized measurement
tool. In turn, this measurement tool would be poten-
tially useful from clinical, social, and research per-
spectives. From a clinical viewpoint, this measure
could help facilitate timely prevention programs
among those who are considered at risk (i.e., pre-frail)
or intervention programs among those who are
already classified as frail. From a social viewpoint,
older adults and their families may better understand
available treatment choices and the effect these
choices would have on their longevity and quality of
life. From a research viewpoint, a measure of frailty
would have the potential to serve as an outcome, as an
indicator of health status, and as a predictor of future
events where comparisons could be made across
studies. The wide range of uses would likely improve
our understanding of frailty in older adults and better
identify areas where prevention efforts or intervention
programs may be targeted. The discovery of effective
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programs to prevent or delay frailty in older adults is
a public health priority, with the benefits to be shared
by all of society.

—Ivonne M. Berges and Glenn V. Ostir

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Gait Disorders; Geriatric
Assessment; Mobility; Mobility Assessment
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FUNCTIONAL STATUS ASSESSMENT

See ACTIVITIES OF DAILY LIVING AND
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GAIT DISORDERS

Walking is often referred to as a series of controlled
falls because walking requires the ability to shift
weight and balance on one limb, take a step, and catch
the body mass with the stepping limb. The ability to
walk is a fundamental requirement for independence in
mobility; however, the changes that occur with aging
can limit mobility and potentially affect independence.
An estimated 13% to 15% of older adults experience
gait disorders even with “normal aging.” The gait
changes associated with aging are slowed speed,
decreased step and stride lengths, and a compensatory
increase in the number of steps per second or cadence.

Other biomechanical changes occur in the stance and
swing phase of gait. During stance, older adults display
a wider base of support, greater hip abduction, more
“toe out,” and greater amount of time in double support
than do younger individuals. During the swing phase of
gait, less dorsiflexion is compensated for by greater hip
and knee flexion and results in great toe clearance.
There is reduced trunk and pelvic rotation and less ver-
tical movement compared with that in younger people.
All of these create a more stable but less fluid gait.
These changes are gradual and progressive, and they
tend to be more noticeable in individuals who are age 70
years and older. Both internal and behavioral issues are
implicated. Internal alterations in musculoskeletal, neu-
romuscular, and physiological systems contribute to the
changes observed in gait, whereas behavioral factors

such as reduced physical activity, perceptions of
reduced health status, and fear of falling are also cited.
Finally, increasing comorbidities of aging—arthritis,
joint replacements, and strokes—interfere with lower
extremity function and gait.

Musculoskeletal changes are both subtle and pro-
found. Reduced range of motion in the trunk, hips,
knees, and ankles can have a direct impact on walking.
Kyphotic postures with increased thoracic flexion 
and forward head move the center of mass anteriorly
and limit step initiation during early swing. Reduced
strength in the hip and knee extensors and ankle plantar
flexors decrease the vertical force production needed 
to take a step. Decreased gait speed may result from a
reduction in muscle mass, increased fatty content in the
muscle, and a shift in fiber composition, especially a
decrease in the number of Type II muscle fibers.

Nervous system changes parallel those in the
musculoskeletal system. Reduced visual, vestibular,
and proprioceptive sensations affect gait. The periph-
eral nervous system has reduced nerve conduction
velocities, longer latencies, and higher thresholds that
influence the ability to respond quickly to sudden
changes. In addition to loss of muscle fibers, there is
a loss of motor units and reduced myoneural excitabil-
ity. All of these together result in poorer ability to
stand on one leg, a critical component of walking.
There are also increasing problems integrating sen-
sory and motor information.

Physiological changes encompass reduced car-
diovascular and pulmonary capacity. Although the
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energy expenditures during walking are similar for
younger and older adults, reduced walking speeds
will compensate for any increase in energy expendi-
ture with aging. Older adults often complain that 
they have limited endurance when walking and 
may require more frequent rests. Reduced cardiopul-
monary capacity may result in a decreased exercise
tolerance for any activity, often manifest during stair
climbing when energy demands can stress an individ-
ual’s capacity. Poor autonomic vascular responses
may put an older person at risk for postural hypoten-
sion when moving from lying or sitting to standing.
When pathology is added, cardiopulmonary capacity
could limit the functional goals for a particular
patient. For example, an older person with an ampu-
tation is often not a candidate for ambulation training
with a prosthesis because the energy demands exceed
the individual’s capacity.

Other requirements for gait are the ability to
change speeds, stop and start quickly, navigate obsta-
cles or ramps, walk with a narrow base, walk side-
ways or backward, or walk on surfaces that are uneven
or of different textures. The ability to perform these
tasks is often impaired with increasing age. Older
adults commonly have greater difficulty in recovering
from a sudden perturbation, and this in turn may result
in a tendency to fall. Likewise, attending to multiple
tasks at the same time, such as carry something while
walking, is also compromised with age.

Common pathologies associated with aging further
exacerbate gait disorders. Arthritic pain influences
walking by slowing velocity, introducing asymme-
tries, and limiting the range of movement responses.
Frailty in older adults, especially the oldest old, often
produces very slow and unsteady gaits. Although indi-
viduals with severe cognitive impairment can still
walk, problems related to executive function and
decision making can compromise walking. Multiple
medications can produce dizziness and staggering
when walking. Diabetes can result in peripheral
neuropathies in the lower extremities that limit sensa-
tion and motor control. Individuals who are stroke
survivors experience hemiparesis and spasticity that
further reduce muscle strength, joint movement, and
motor control. Individuals with Parkinson’s disease

have problems with gait and postural control over and
above the gait disorders associated with aging. Older
adults who are frail, have cognitive impairment, have
suffered strokes, or have Parkinson’s disease are at
higher risk for falls and fall-related injuries than are
older adults who are healthy. 

Older adults may also use various assistive devices,
such as canes and walkers, as aids during walking.
These devices limit gait speed and stride length and
also enhance the demands of multitasking. Although
assistive devices are intended to reduce the risk of
falls in older adults, there is some evidence that
simply using the device increases the risk of falls.

Some factors contributing to gait disorders with
aging can be changed with appropriate interventions.
Muscle weakness, reduced range of motion, and loss
of motor control can improve with exercise, training
interventions, and physical therapy. Individuals can
increase safety awareness and eliminate environmen-
tal hazards such as household clutter to reduce the 
risk of falls. Careful assessment of individual prob-
lems can prevent or reverse gait disorders in elders.
Because mobility is strongly linked to quality of life
in older adults, reducing the sequelae that lead to gait
disorders can have an enormous impact.

—Elizabeth J. Protas

See also Assistive Devices; Disability and the Disablement
Process; Frailty; Injury Prevention; Mobility; Mobility
Assessment
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GASTROINTESTINAL AGING

Many age-related changes in gastrointestinal (GI)
function are not due to aging alone. The presence of
concurrent diseases (e.g., diabetes and atherosclerotic
disease) may have more impact on GI tract function in
older adults. Given the large functional reserve capac-
ity of the GI tract, older adults can retain normal phys-
iological function during aging. However, aging is
associated with an increased prevalence of several GI
disorders, so clinically significant abnormalities in GI
function, including reduced food intake and constipa-
tion, should be evaluated and not attributed to aging.

Oral Cavity and Esophagus

Taste sensation and saliva production decrease with
aging. A number of drugs and diseases can also affect
taste, and reversible causes of taste impairment must
be considered. Drugs can also affect saliva production
and may contribute to the severity of acid reflux in the
elderly. Although dentition may be well preserved, the
presence of dental decay and tooth loss can lead to
problems with mastication and reduced caloric intake.
Poor dentition (often from ill-fitting dentures) is com-
mon, and in some populations more than 60% of the
elderly are edentulous (toothless).

In healthy people, aging has only minor effects on
esophageal motility. Upper esophageal sphincter pres-
sure gradually decreases with age and is associated
with a delay in swallow-induced relaxation. Lower
esophageal sphincter pressure does not seem to
change unless other disease processes are present.
Secondary peristalsis (waves of muscle contraction
anywhere in the GI tract that move contents along) is
elicited less consistently by esophageal distention,
which may impair the clearance of refluxed acid and
bile. Presbyesophagus (a condition associated with
marked abnormalities in esophageal peristalsis) is
attributable to neurological or vascular disorders that
affect esophageal function more often than it is to age-
related changes.

Gastroesophageal reflux disease (GERD) describes a
backflow of acid from the stomach into the swallowing

tube or esophagus. It appears to be as prevalent in
elderly people as in young people, and although it
causes milder symptoms, it tends to be associated with
more severe disease, possibly because of impaired acid
clearance. Body weight and an increased incidence of
hiatus hernia may also be important factors for develop-
ment of GERD. Esophagitis is the inflammation and
ulceration that forms from irritation of the esophagus.
The elderly are at higher risk for drug-induced esophagi-
tis and its complications because of high prescription
rates. Often, over-the-counter drugs, such as non-
steroidal anti-inflammatory drugs (NSAIDs), may con-
tribute to esophageal injury.

Stomach

Aging has no significant effect on stomach secretion of
acid and pepsin. However, conditions that reduce acid
production are common. Hypochlorhydria is a reduction
in basal and stimulated gastric acid secretion that does
occur with aging and can be related to atrophic gastritis.
Atrophic gastritis is a histopathologic finding character-
ized by chronic inflammation of the gastric mucosa with
loss of gastric glandular cells and replacement by
intestinal-type epithelium and fibrous tissue. Atrophic
changes are increased by Helicobacter pylori infection.
Appropriate treatment early in life may prevent some of
these changes that occur gradually over time.

Evidence indicates that aging diminishes the bar-
rier function of the gastric mucosa to protect against
insult. Factors involved with mucosal protection that
decrease with aging include gastric mucosal blood
flow and secretion of prostaglandin, glutathione,
bicarbonate, and mucus production. These changes
may account for the increased risk of gastric and duo-
denal ulcers in the elderly, particularly those caused
by NSAIDs and H. pylori. Aging is associated with
slowing of gastric emptying that may prolong gastric
distention. In older adults, this effect would contribute
to early satiety and lead to decreased food intake.

Small Intestine

Aging has only minor effects on the small intestine.
Some alterations exist in the structure of the villi
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(small finger projections into the lumen of the gut).
Although decreases in the neuronal content of the
myenteric plexus (nerve network throughout the
intestines) and in small intestinal immune function
occur, the clinical significance is not yet known.
Aging does not result in major changes in small
intestinal motility, transit, permeability, or absorption.
Bacterial overgrowth in the small intestine may occur
more readily among older adults and is commonly
seen among those with coexisting illnesses such as
hypochlorhydria, small intestinal diverticula, and dia-
betes mellitus. Bacterial overgrowth may be asympto-
matic or cause relatively nonspecific symptoms (e.g.,
anorexia, weight loss). Bacterial overgrowth is a com-
mon cause of diarrhea. With aging, Vitamin D absorp-
tion and sensitivity are impaired, and even calcium
absorption diminishes in older adults with normal
Vitamin D levels. Vitamin D deficiency also con-
tributes to lower calcium levels. Decreased calcium
absorption is a major factor in age-related bone loss in
men and women; thus, dietary calcium requirement is
higher in the elderly.

Large Intestine

Aging does not appear to cause major changes in
colonic or anorectal motility. Despite a reduced per-
ception of anorectal distention and increased collagen
deposition in the colon, rectal compliance and tone
are normal with aging. This reduced rectal wall sensi-
tivity, together with a modest delay in colonic transit,
may play a role in constipation.

The definition of constipation includes the follow-
ing: infrequent bowel movements (typically fewer than
three times per week), difficulty during defecation
(straining during more than 25% of bowel movements
or a subjective sensation of hard stools), or the sensa-
tion of incomplete bowel evacuation. Individual varia-
tion in stool frequency and defecation patterns are
normal. A frequent cause of constipation is related 
to drug use and side effects. It may also be a related 
to underlying metabolic or neurological disease.
Obstruction and fecal impaction (partial or total block-
age by compressed or hardened feces) as a cause for
constipation is important to exclude in all older adults.

Fecal incontinence is the recurrent uncontrolled
passage of fecal material for at least 1 month. It often
affects not only quality of life but also social interac-
tions. Fecal incontinence occurs in up to 50% of nurs-
ing home residents. Common causes are constipation
with fecal impaction, excessive laxative use, neuro-
logical disorders (e.g., autonomic neuropathy), anorec-
tal surgery or previous obstetric injury, and colorectal
disorders (e.g., rectal prolapse, radiation injury). Fecal
incontinence can often occur with diarrheal illness,
but the two may occur separately.

A gut diverticulum (singular) is an outpouching of
the wall of the gut to form a sac. Diverticula (plural)
may occur at any level from esophagus to colon. For
unknown reasons, a diverticulum (usually in the left
colon) can burst, leaking bacteria-rich feces into the
abdominal cavity. The resulting diverticulitis is
usually confined to the surface of the adjacent colon,
producing an acute, and sometimes devastating, ill-
ness characterized by severe abdominal pain in the left
lower part of the abdomen and fever. The prevalence
of diverticular disease is age dependent, increasing to
30% by 60 years of age and to 65% by 85 years of
age. Most patients remain asymptomatic, 20% may
develop diverticulitis, and 10% may develop bleeding
associated with the diverticula. A high-fiber diet may
be associated with reduced risk of developing diver-
ticular disease and may also reduce subsequent com-
plications once disease exists.

Pancreas

Pancreatic structure changes with aging, resulting in
decreases in overall weight, duct hyperplasia, and lobu-
lar fibrosis. Overall, these changes do not affect pan-
creatic exocrine function significantly. As a result of
decreased sensitivity of the pancreatic β-cell to glucose,
insulin secretion decreases and insulin resistance
increases with aging, thereby contributing to higher risks
of glucose intolerance and type 2 diabetes mellitus.

Liver and Biliary Disease

Some age-related changes in liver enzymes (e.g., amino-
transferases, hepatic alkaline phosphatase, bilirubin)
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may be clinically significant, but other tests of liver
function do alter with aging. These alterations may
include liver size, blood flow, and perfusion, all of
which affect drug metabolism in the liver. Hepatic vol-
ume decreases by approximately 17% to 28% between
40 and 65 years of age; weight decreases by approxi-
mately 25% between 20 and 70 years of age. Phase 1
enzymatic reactions (oxidation, reduction, and hydrol-
ysis), which take place in hepatocytes and which
metabolize drugs, decrease linearly with aging. Phase 2
reactions (conjugation) remain essentially unchanged.
Decreased hepatic blood flow, together with decreased
hepatic weight, accounts for decreases in some hepatic
drug elimination in the elderly. Hepatic regeneration is
delayed but not impaired greatly. The overall survival
rates of transplanted livers are not substantially differ-
ent in older and younger patients. Evidence suggests
that livers from donors age 65 years and older may be
viable for transplantation. Cholelithiasis (gallstones)
prevalence increases in older adults. Both stimulated
and fasting concentrations of cholecystokinin (a pep-
tide hormone released from duodenal mucosa that con-
tracts the gallbladder and relaxes the biliary sphincter)
are higher in elderly people. However, gallbladder
emptying rates and gallbladder volumes do not change
with aging, suggesting diminished sensitivity to the
effects of cholecystokinin.

—Alayne Markland

See also Cancer; Cancer, Common Types of; Diabetes;
Incontinence; Oral Health
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GERIATRIC ASSESSMENT

People age 65 years and older are a fast-growing seg-
ment of the world population. Most remain healthy
even to their later years; for others, old age means liv-
ing with multiple comorbidities, limited social and
economic resources, and physical and mental disabil-
ities. Preserving current functions in healthier seniors
and identifying those at high risk for disability are
major goals of comprehensive geriatric assessment
(CGA). To achieve these goals, the geriatric assess-
ment team collects information on the mental, func-
tional, social, and biological status of older persons.
The team then uses the information to plan and imple-
ment evidence-based interventions to promote healthy
aging and independent living. CGA requires special-
ists in several disciplines. The CGA team members
include (at a minimum) nurses, physicians, social
workers, physical and occupational therapists, phar-
macists, and dietitians. Members of the CGA team
collect information in four major domains of healthy
living: mental, functional, social, and biological.
These domains have the most impact on function and
quality of life for old people. CGA findings guide
decisions on need for rehabilitation, nursing home and
hospice care, and ambulatory and inpatient services.
Research shows that CGA-based evaluation and man-
agement of the elderly is associated with decreased
functional decline in hospitalized elders, increased
psychological well-being, and better pain manage-
ment in outpatient settings.

Geriatric Assessment of 
Mental Health Status

CCooggnniittiivvee  DDoommaaiinnss

Folstein’s Mini-Mental State Examination (MMSE)
and Clock Drawing Test (CDT) are among the most
widely used tools to screen for impairment in global
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and executive cognition. The MMSE tests orientation,
attention and calculation, registration and recall, lan-
guage, and visual construction. MMSE scores range
from 0 to 30, with higher scores indicating better cog-
nitive function. A cutpoint of 23 or less is considered
a positive screen for possible cognitive impairment.
Low MMSE scores should trigger a more in-depth
search for potentially treatable causes of cognitive
impairment (e.g., depression, hypothyroidism) and
adaptation of patients’ care regimen to their level of
cognitive handicap.

The CDT assesses aspects of cortical and subcorti-
cal substrate of executive function. Executive function
refers to cognitive domains of abstract thinking,
impulse control, planning, tasks sequencing, and visu-
ospatial organization. Patients are instructed to draw
the face of a clock with all of the numbers in their
correct positions and to then put the clock’s hands 
at a specific time (e.g., 20 minutes after 8 o’clock). A
common scoring method allocates 1 point for each of
the following: a complete circle, complete numbers, cor-
rect positions of numbers, and correct positions of the
clock’s hands. The CDT is a quick, easy-to-administer
screening test for early and middle dementia. Similar
to the MMSE, the inability to do the CDT predicts
subsequent decline in ability to live independently in
the elderly.

AAffffeeccttiivvee  DDoommaaiinnss

Depressive symptoms are the most commonly
assessed aspect of affective domain during CGA.
Untreated depression is associated with increased dis-
ability, poor adherence to needed care, poor recovery
after illness (e.g., cancer, heart attack), and premature
death. A widely used tool is the Yesavage Geriatric
Depression Scale (GDS), a 5- to 10-minute inter-
viewer-administered scale that comes in short and long
versions. A score of at least 6 in the short version (0 to
15 scoring range) or at least 11 in the long version 
(0 to 30 scoring range) suggests possible depression
and indicates the need for more in-depth clinical eval-
uation and possibly treatment. The GDS has good sen-
sitivity, validity, and reliability comparable to lengthier
scales such as the Hamilton Depression Rating Scale
and the Zung Self-Rating Depression Scale.

Geriatric Assessment of 
Functional Status

A decline in functional status is a major presentation of
acute and chronic ailments in the elderly. Early recog-
nition of such decline may lead to early treatment for
the underlying cause and interventions (e.g., physical
therapy, speech therapy) to slow or prevent the onset of
permanent disability. The most widely used functional
assessment tool is the six-item Katz Index of Activities
of Daily Living (ADL) scale. The Katz ADL scale
assesses dependency in bathing, dressing, eating, trans-
ferring from a bed to a chair, using the toilet, and con-
tinence. ADL disability is defined as needing help with,
or inability to perform, one or more of these ADLs.

Other functional assessment tools include the
seven-item Lawton Instrumental Activities of Daily
Living (IADL) scale. The Lawton IADL scale captures
the ability to manage money, prepare meals, use the
telephone, take medications, do housework, shop, and
travel. A decline in either ADLs or IADLs predicts pre-
mature death, a poor outcome postsurgery, and nursing
home placement. Among the performance-based
assessment tools of mobility, gait, and balance are the
Tinetti gait and balance test and Podsiadlo and
Richardson’s timed Up and Go test.

The Tinetti balance and gait scale assesses people’s
difficulty in getting up from a chair, whether they
sway (with or without nudging), their unsteadiness
while standing still or turning around, their height of
step, their symmetry of step length, their clearance of
feet from the floor, and their staggering motion. In the
timed Up and Go test, the inability to rise from a chair,
walk 3 meters forward, turn around, walk back to the
chair, and sit down in 10 seconds or less indicates a
high risk of falls and is a signal that more in-depth
evaluation of risk factors for falls is needed.
Impairments on these scales strongly predict subse-
quent falls. Finding such impairments should trigger
an in-depth multicomponent clinical assessment, fol-
lowed by interventions for identified risk factors for
falls. These interventions are designed to reduce haz-
ards from environmental and in-home obstacles, med-
ication inappropriateness, vision, balance, gait and
orthostatic blood pressure impairments, and cognition
and muscle-related dysfunctions.
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Geriatric Assessment of 
Social and Family Status

Socioeconomic resources assume a greater influ-
ence on function and overall health in older persons.
Unfortunately, with aging comes a diminution of
these resources, potentially leading to decreased
capacity to cope with adverse change in health. In
this context, the CGA team evaluates current health-
related socioeconomic circumstances of an older
person and designs interventions for alternative
community-based resources and other social sup-
port that may lessen the adverse impact of social
deprivation.

Areas of evaluation and possible actions include
the following:

• Advance directives to health care staff and family
about preferences for care in the face of terminal
illnesses, unsound mind, and other specified health
situations

• Access to insurance and funds to purchase timely and
high-quality health care

• Adequacy and safety of housing, water, heat and
cooling, and access to transportation

• Inquiry about elder abuse, self-neglect, intemperate
use of alcohol, and abuse of tobacco and other drugs

• Caregiver assessment for coping resources and stress

A widely used global measure of socioeconomic
and functional status in seniors is the Older Americans
Resources and Services (OARS) Multidimensional
Functional Assessment Questionnaire. The OARS
tool assesses the status of health-relevant social and
economic resources, mental and physical health, and
ADLs. The OARS tool is also used to predict the need
for health care services relevant to maintaining inde-
pendent living in seniors.

Geriatric Assessment of 
Biological Status

Prevention of comorbidities through early recognition
and timely management of common geriatric syn-
dromes starts with a thorough history and physical
examination. In CGA, particular attention is paid to
preventive actions and clinical examination of the

skin, ears, eyes, teeth, dentures, and rectum as well as
the person’s mobility. Preventive actions include the
following:

• Immunizations for influenza and pneumonia
• Screening for breast cancer and colon cancer
• Nutritional status assessment for weight loss, adequacy

of food intake, and oral health as well as blood test for
albumin, total lymphocyte count, and cholesterol

Geriatric syndrome assessments include the
following:

• Dementia. This is a syndrome of acquired memory and
other cognitive deficits such as disorientation and lan-
guage difficulties chronic and severe enough to impair
leisure, self-care, and other vital ADLs. Positive screen-
ing on the MMSE or the CDT should trigger a more
detailed evaluation for potentially treatable contributors
to the cognitive deficits and interventions to palliate
cognitive, functional, and behavioral symptoms.

• Delirium. This is an acute mental status change in
attention, alertness, perception, and other cognitive
domains. Delirium is linked to longer hospital stays,
institutionalization, and premature death. The goal of
evaluation is to identify and manage the underling
precipitants of the acute mental status decline while
keeping the patient safe and comfortable.

• Falls and fractures. This evaluation should include a
bone scan for bone density in those at risk and an
assessment of gait and balance problems, injuries,
and potentially reversible contributors to falls such as
sedative medications.

• Sensory impairment evaluation. This includes 
testing for adequacy of hearing, vision, and gustatory
functions.

• Pain. This assessment should occur at every contact
with a senior, followed by monitored plans to treat
pain if present.

• Bladder and bowel functions. Assessment and
evidence-based interventions (e.g., medications,
surgery, behavioral therapy) should be used to reduce
incontinence-related morbidity.

Conclusion

CGA is the key to measuring multiple dimensions 
of older persons’ well-being and ability to live inde-
pendently. The assessments provide the framework
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for interventions to enhance the quality and quantity
of life of seniors and to slow transitioning into func-
tional dependency. With concerted public health
initiatives to bring the comprehensive geriatric assess-
ment closer to more elders worldwide, old age can
begin to be viewed not as a burden but rather as a priv-
ilege to be savored and lived fully.

—Mukaila A. Raji

See also Activities of Daily Living; Continuum of Care;
Disability and the Disablement Process; Frailty; Gait
Disorders; Geriatric Team Care; Instruments; Mental
Status Assessment; Mobility Assessment; Outcome and
Assessment Information Set (OASIS); Psychiatric Rating
Scales; Socioeconomic Status
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GERIATRIC PROFESSION

Geriatrics is a branch of medicine that deals with the
problems and diseases of old age and aging people.
Geriatric medicine allows the optimal treatment of the

older patient. Geriatric medicine allows health care
professionals to maximize function and quality of 
life for the longest period of time. It requires treating
much more than the affected organ system associated
with the disease; socioeconomic and family issues
need to be addressed as well.

During the 13th century, Roger Bacon wrote about
how eating in moderation could ward off aging.
During the 19th century, George Day wrote about the
little interest, or lack of interest, that other doctors
showed in caring for the elderly. Then in 1909, the
term geriatrics was first used by Ignatz L. Nascher, an
Austrian immigrant to the Unites States, who pro-
moted social and biological research in aging and
senility as a distinctive stage of life. Marjory Warren
from Britain was the first physician to create special
geriatric units in general hospitals and taught medical
students about the care of elderly people. Geriatric
medicine originally fought for a less discriminative
society for elderly people, who were then experienc-
ing discrimination, as they still are today.

In the United States, life expectancy has experienced
impressive increases since the Great Depression after
the passage of the Social Security Act in 1935, the
establishment of the Senate Special Committee on
Aging in 1961, and the introduction of Medicare and
Medicaid during the 1960s and 1970s. Two landmark
events that helped promote geriatrics in the United
States were the founding of American Geriatrics
Society in 1942 and the founding of the Geronto-
logical Society of America in 1945. In the United
States, geriatrics became established in the Veterans
Administration service because of the marked increase
in aging of its large patient population. It was during the
1970s that education and research in geriatrics began to
develop, with Congress authorizing the creation of the
Geriatric Research, Education, and Clinical Centers
(GRECCs) that helped develop geriatric faculty, estab-
lish the first fellowship programs, and implement the
interdisciplinary team training programs in geriatrics.
This led to the establishment of the gerontological
nurse practice group in 1968.

The major advances credited to geriatric medicine
are the many screening tools used in geriatric assess-
ment, including Dorothea Barthel’s functional evalu-
ation of patients undergoing rehabilitation, special
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hospital acute care units, day hospitals, home visit
programs to assess and treat the elderly, and recogni-
tion of the importance of resistance exercising.
Geriatric medicine has been responsible for great
advances in the care of the elderly, with the vast
majority of medical schools now having programs in
geriatrics and training in the care of older patients
having become a standard component of medical
students and residency training programs. However,
geriatric medicine has struggled with its identity. Is it
a specialty in its own right, with its clinical interdisci-
plinary and multidisciplinary research team approach
to patient care and investigation, or is it a subspecialty
of internal medicine?

Fellowship in Geriatrics 
for Physicians

The field of geriatrics was determined to be neither a
subspecialty nor fully within the domain of general
medicine. It was judged to be an area of added
competence, and in 1988 the first geriatric examina-
tion was administered jointly by the American 
Board of Internal Medicine and the American Board
of Family Medicine, followed by recognition from 
the Accreditation Council for Graduate Medical
Education (ACGME).

In 1995, the 2-year geriatrics fellowship require-
ment was lowered to 1 year, and there are now
approximately 122 accredited fellowship programs.
Applicants must be physicians or have an equivalent
degree; must have completed an ACGME-accredited
residency specialty in internal medicine, geriatric psy-
chiatry, or family practice; and must be a U.S. or
Canadian citizen or have permanent resident status.
Graduates of medical schools outside the United
States and Canada require certification by the U.S.
Medical Licensing Exam (USMLE) or the Federal
Licensing Exam (FLEX).

Geriatrics–Gerontological 
Nursing Certification

Eligibility requirements for gerontological certification
in nursing are to hold a currently active registered nurse
license in the United States or its territories, to have

practiced the equivalent of 2 years full time as a regis-
tered nurse in the United States or its territories, to have
a minimum of 2,000 hours of clinical practice within the
past 3 years in the area of gerontological nursing, and to
have 30 continuing education contact hours in the area
of gerontological nursing within the past 3 years.

Doctor in Pharmacy

The doctor of pharmacy (Pharm.D.) degree requires 4
academic years, and in 1997 the American Council on
Pharmaceutical Education (ACPE) adopted national
standards, setting the stage for the final steps of a 
10-year accreditation revision process that resulted in
the implementation of the doctor of pharmacy as the
sole professional degree. The Council on Credentialing
in Pharmacy (CCP) was formed in 1998 by a consor-
tium of organizations dedicated to providing leader-
ship, standards, public information, and coordination of
voluntary pharmacy credentialing programs. The CCP
was established by 11 founding member organizations
to ensure credentialing requirements and courses for
doctors in pharmacy in specialized areas such as geri-
atrics; that is, council geriatrics certification (CGC).
There are several combined programs offered in phar-
macy, with aging and social studies designed to inte-
grate gerontology into the pharmacy doctor program.

Gerontological Social Worker

Requirements for the master of social work degree
from an accredited school of social work must comply
with requirements and guidelines for academic course
work and field practicum established in 1994 by the
Council for Social Work Education (CSWE). It is a 
2-year degree, with required courses the first year and
elective courses the second year. Students must com-
plete 900 hours in field practice or approximately
40% of students’ time overall. The Council on Social
Work Education Gero-Ed Center (National Center for
Gerontological Social Work Education) is a reliable
source for information on training requirements.

—Jose A. Loera

See also Geriatric Team Care; Gerontological Nursing; Social
Work Roles in Health and Long-Term Care
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GERIATRIC TEAM CARE

Increased longevity has resulted in great numbers of
individuals living well into their 80s and 90s; however,
longevity also means that most older adults live with
multiple chronic illnesses. Chronic illness shifts the
focus of care from curing the illness to controlling
symptoms, maximizing the patient’s function, and
helping the patient and family manage the illness.
Chronic care usually requires multiple medications,
frequently necessitates ongoing lab work or other med-
ical tests, and generally requires the physician to spend
more time and effort helping to managing the elder’s
health. The elder’s health care needs can also be
complicated by illness-related declines in cognitive
function, smaller social networks, and decreased finan-
cial assets. No one clinician can be expected to be an
expert in all of these areas. The need for multiple clin-
icians to communicate with each other regularly to
coordinate services and manage the health and health-
related needs of a defined group of elders has resulted
in the growth of geriatric interdisciplinary teams.

Team care is characterized by good communication,
coordination of service so that duplication of services is
minimized, a patient focus, common goals around care,
respect for other team members and a recognition of the
team members’ ability to contribute to patient care,
flexibility in roles, mechanisms for resolving conflicts,
shared responsibility for team actions, and evaluation
and feedback of team performance. A geriatric health
care team can deliver either multidisciplinary or inter-
disciplinary care. In multidisciplinary care, various dis-
ciplines meet and discuss care, but the treatments are
generally independent of each other, with each disci-
pline addressing a specific issue or concern. In contrast,
the interdisciplinary care team aspires to a far more

collaborative model; members from disciplines agree to
bring individual expertise together to create an overall
care plan, prioritize interventions, jointly coordinate the
delivery of care, and evaluate the outcomes against
jointly agreed-on goals. A second important distinction
is the role of the patient on the team. In multidiscipli-
nary care the patient is considered the recipient of care,
whereas in interdisciplinary care the patient is a fully
participating team member with responsibility to help
implement the agreed-on plan.

Benefits of Geriatric Team Care

Despite elders’ need for coordinated services, few
financial incentives exist in traditional fee-for-service
Medicare for providers to work together to integrate
care across settings. Although quality might improve,
without financial integration, providers do not realize
savings from reducing unnecessary hospitalizations or
duplicative services. Consequently, the likelihood of
geriatric team care is highest in the settings where the
provider of care is also financially responsible for all
of the elder’s health care costs (inpatient, outpatient,
or nursing home placement). Thus, interdisciplinary
geriatric teams are most common in programs for 
the all-inclusive care for elderly (PACE), where the
provider is financially accountable for all Medicaid
and Medicare costs and reimbursement is paid
monthly as a fixed amount regardless of the use of ser-
vices. PACE elders are generally very frail and have
multiple medical, psychological, social, and financial
needs that require ongoing review and careful moni-
toring. Because the needs are extensive with multiple
professionals and paraprofessionals working together,
these health care teams can be large. These teams
meet regularly to review care plans and maximize
elder function, seeking to avoid hospitalizations and
nursing home placement. Similarly, hospice care, or
care at the end of life, usually delivers care as a team
because the multiple needs of the dying patient and
family require knowledge and skills that are beyond
the capacity of one clinician. Again, for elders receiv-
ing the Medicare hospice benefit, the hospice is reim-
bursed through an all-inclusive rate that pays the costs
for coordinated care.
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Geriatric teams working around common goals are
also common when assessing elders in inpatient or
outpatient settings. Multidimensional interdiscipli-
nary assessment of elders, generally called compre-
hensive geriatric assessment (CGA), is targeted at
frail elders who have multiple chronic conditions,
many prescribed medications, and functional deficits.
CGA assesses older adults in four domains: physical
health, functional status, psychological health, and
socioenvironmental parameters. A controlled trial of
inpatient CGA and outpatient geriatric evaluation and
management by Cohen and colleagues demonstrated
that specialized geriatric team care, as compared with
usual care, resulted in significant reductions in func-
tional decline, improvement in mental health out-
comes, and reduction in nursing home placement for
no increase in costs.

Studies within hospitals have demonstrated repeat-
edly that good communication skills and close collab-
oration between nurses and physicians results in
superior patient outcomes. Eric Coleman’s work rec-
ognized that transitions between levels of care also
require good coordination, require understanding of
the patient and family about the needs of the patient,
and are another point where health care teams can
avoid errors, reduce health care costs, and improve
patient outcomes. A skilled clinician following the
patient home or to a skilled nursing home can help
prepare the elder and caregiver for issues facing the
elder at discharge, answer questions that arise, offer
technical knowledge, and provide emotional support
if the patient returns home.

TTeeaamm  CCoommppoossiittiioonn

Geriatric teams vary in size, composition of
members, and locus of care. The core professional
members of geriatric teams are typically the patient,
family, physician, nurse, social worker, psychologist,
and pharmacist. As needs change, the team composi-
tion changes and reflects additional services providing
care. As noted earlier, PACE teams are much larger
than teams in other settings. Team size averages 10
members, with some teams having up to 50 members;
paraprofessional aides and drivers are accepted 

team members in PACE but are rarely members in
other settings.

Membership from multiple disciplines creates chal-
lenges for the team. Although professionals may be
acquainted with the range of services that elders need,
they do not usually know the education or roles of
other professionals with whom they work on the geri-
atric care team. Because professionals are generally
trained in their own discipline and learn their own ter-
minology, problem-solving approach, and professional
behaviors, the skills, language, and socialization of
other disciplines are not understood. The unique set of
skills that each discipline brings is further augmented
by the personal and professional experience of team
members. Many tasks on teams can overlap, and
multiple clinicians may assume that the task is “their”
domain. It is important that team members recognize
overlapping skills and understand whether the domain
and tasks are redundant or complementary. For exam-
ple, nurses, physicians, or pharmacists may help a
patient to “manage” medications by explaining the
side effects of a medication, what time of day to take
the medication, and whether the medication should be
taken with other medications, food, or water. A social
worker may also believe that he or she helps to man-
age medications by teaching a patient how to fill a 
pill dispenser or how to obtain financial assistance to
ensure an ongoing supply of the medications. The
tasks are different, but unless teams take the time to
clarify the language, the nuances of tasks performed
by a different discipline will not be recognized.

Conflict is an inevitable part of teams. Members
are trained in distinct disciplines and have diverse
perspectives and expertise. Effective communication
requires acknowledging and discussing the differ-
ences with constant recognition of the shared team
goals and an acknowledgment that the way to achieve
the goal is through important team discussion.
Defining language and terminology can reduce mis-
understandings. Respect for team members and trust
in skills must be modeled and become part of the
team’s culture. Teams should establish decision-
making and negotiation processes that recognize the
skills of each discipline but acknowledge the diverse
approaches to achieving the goal.
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TTeeaamm  MMeeeettiinnggss

Because so much work must be accomplished by
the group in meetings, it is imperative that the team
use its meeting time well. Team members must agree
to create the structure for meetings. Effective and effi-
cient team meetings do the following:

• Use an agenda that specifies the purpose or expected
outcome of the meeting.

• Establish time frames to accomplish the tasks.
• Create a meeting record to summarize the group’s

decisions.
• Identify measurable goals. (Specify which team

member is responsible for what activities by a desig-
nated date.)

• Evaluate the meeting so that members can express
concerns about the process and the team can improve
over time.

• Establish meeting roles for members, including the
leader or facilitator, the timekeeper, and the recorder.
(Ideally, leadership roles rotate so that all members
get experience.)

The John A. Hartford Foundation invested $13 mil-
lion to create geriatric interdisciplinary team training
(GITT) programs so as to encourage the development
of educational materials for student trainees and pre-
ceptors. The results of the 4-year, nine-site trainings
revealed the need for training in knowledge of team
members’ education and skills and for honing of
communication and conflict management skills.
Evaluation revealed the effectiveness of the program.

—Kathryn Hyer

See also Geriatric Assessment; Geriatric Profession;
Gerontological Nursing; Social Work Roles in Health 
and Long-Term Care
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GERONTOLOGICAL NURSING

Gerontological nurses (GNs) are those nurses who
specialize in care of both aging adults and the older
adult population. These nurses provide care based on a
specific skill set that includes knowledge of the normal
aging process, common disorders of older adults, and
unusual presentation of common illnesses. GNs assist
patients and their families to promote health and opti-
mal function, often while patients are dealing with one
or more chronic diseases. Nurses use a comprehensive
approach to patient care that focuses on the interplay
of physical, psychological, and social factors.

The overwhelming majority of persons receiving
health care in the United States are older adults,
including an estimated 48% of hospital patients, 80%
of home care patients, and 85% of all nursing home
residents. Disability can result from diseases such as
Alzheimer’s disease, depression, arthritis, osteoporo-
sis, vision, and hearing impairments. Although the
health status of older adults is quite variable, an “aver-
age” older adult is estimated to have multiple chronic
illnesses and take multiple medications. Heart disease,
cancer, and cerebrovascular accident are leading
causes of disease in older adults. The often complex
interplay of physical aging changes, chronic illness,
psychosocial losses of aging, multiple medications,
and acute illness that can affect patient health indi-
cates a need for knowledgeable GNs. 
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Gerontological Nursing Roles

There are diverse entry points to nursing, including
licensed practical nurse, registered nurse, advanced
practice nurse, and doctorally prepared nurse. Nurses
can specialize in gerontology at any of the various
levels of nursing practice. Roles vary, with licensed
practical nurses providing basic clinical care, regis-
tered nurses and advanced practice nurses assisting
patients with chronic disease management, and nurse
researchers studying clinical problems such as pain
management for patients with dementia. Sometimes
referred to as “geriatric” nursing (a more focused 
term specific to illnesses of the older adult), the term
gerontological nursing is considered more encom-
passing of the broader psychosocial realms and is
commonly used. 

GNs help prevent, identify, and manage common
problems of more frail older adults such as confusion,
falls, and skin breakdown; they are guided by stan-
dards of care or best practice resources. Resources for
best practice protocols (guidelines for care), such as
those developed by the Hartford Geriatric Nursing
Initiative and the Nurse Competence in Aging
Initiative, include topics ranging from management of
pain, delirium, dementia, and depression to social
issues such as advance directives, discharge planning,
and supporting family caregivers.

Sample GN activities include preventing illness
and disability in older adults by administering
influenza vaccine or performing blood pressure
screenings, teaching an elder or a family caregiver at
a clinic about medication management or healthy diet
and exercise, helping an older adult to cope with a
mobility disorder such as arthritis in the home setting
using appropriate pain management and adaptive
equipment, and managing acute injury (e.g., hip frac-
ture) in the hospital setting in relation to physical
aging changes, multiple diagnoses, and often complex
medication regimens.

GNs have broad functional roles as well. In an edu-
cator role, GNs can help families to better understand
the physical or emotional issues that a loved one 
may be experiencing and why particular treatments
are important. Knowing common stages and changes

across the course of a chronic disease such as
Parkinson’s disease, nurses help patients and families
to prepare and cope with disease progression. GNs
who specialize in dementia care, in addition to work-
ing with patients, may work with community groups
to provide caregiver education and to assist in leading
support groups.

GNs often have leadership roles in long-term care
and hospital settings. Their work involves supervising a
team of nursing staff and helping to coordinate a team of
health care providers. They often play important roles in
facilitating communication for the health care team 
and families. Using quality improvement approaches
that include technology and standardized assessments,
GNs work within health care systems to promote safe
and efficient care in venues such as safe medication
administration systems. When working collaboratively
as part of larger interdisciplinary teams, GNs may
engage in practice, case management, education,
research, administration, and advocacy for older adults.

Curriculum Standards 
and Certifications

In preparing nurses to care for the growing population
of older adults, collaborative initiatives by a number
of gerontological nursing organizations have resulted
in resources to support nursing education. To promote
competency in gerontological nursing, the American
Association of Colleges of Nursing has developed
curriculum standards in gerontological care for both
basic and advanced nursing education programs, rec-
ommending 30 competencies for undergraduates and
47 competencies for advanced practice. The American
Nurses Association (ANA) responded to the aging 
of the population and workforce trends by making
gerontological nursing a priority focus for the profes-
sion. The ANA Nursing Standards of Care have been
expanded to include age-appropriate and culturally
sensitive care. Specific criteria for providing compe-
tent care for older adults across health care settings
have been published, and certification for basic and
advanced practice nurses has been developed.

Basic certification is available for registered nurses
who work primarily with older adults and who have
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developed competence in assessing, managing, imple-
menting, and evaluating health care to meet special-
ized needs of older adults. Primary challenges include
identifying and using the strengths of older adults 
and assisting to maximize independence, minimize
disability, and (when appropriate) achieve a peaceful
death. Advanced certification is available for nurse
practitioners and clinical nurse specialists who pro-
vide advanced nursing care to older adults. These
practitioners have expertise in providing, directing,
and influencing the care of older adults and their
families and significant others in a variety of settings.
These nurses have developed in-depth understanding
of the dynamics of aging and of the intervention skills
necessary for health promotion and management of
health problems.

Practice Settings

In addition to clinics and hospital settings, GNs pro-
vide care in settings such as assisted living, long-term
care, and patients’ homes. In assisted-living facilities,
nurses work with older adults with various frailties
who need some assistance in caring for themselves;
they monitor and screen for problems with a focus on
maintaining function. In long-term care settings, spe-
cific tools guide nurses in assessing older adult clients
and preventing common problems such as falls,
skin breakdown, and restraint use. GNs working with
patients at the end of life focus on promoting comfort
and pain relief and on assisting patients and families
with nutrition and hydration concerns. In the home set-
ting, GNs may advise family caregivers of available
home-based support services such as home-delivered
meals, bathing assistance, adult day care, and caregiver
training and support groups. In understanding diverse
practice settings, GNs can use best practices in patient
care to promote quality of life and often prevent
patients from transferring to more costly, medically
focused care settings. The Hartford Geriatric Nursing
Initiative has developed resources for nurses working
in each of the various practice settings.

A continued and increased demand for qualified
GNs and nursing faculty is anticipated. With the gen-
eral aging of the population and the rapid growth of

the population age 85 years and over, it is expected
that the number of older adults receiving health care
will require additional qualified nurses to meet the
needs for care. With an aging nursing workforce, fac-
ulty roles for those prepared to teach gerontological
nursing will increase as well. More nurses specializ-
ing in gerontological nursing are needed now and will
continue to be needed in the future.

—Wanda Bonnel and Kristine Williams

See also Assisted Living; Geriatric Assessment; 
Geriatric Profession; Geriatric Team Care
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GLOBAL AGING

The population of the world is aging, a result of the
fact that most societies have undergone or are experi-
encing fertility declines and falls in mortality. The
median age of people in the world was 23.6 years in
1950, increased to 26.5 years in 2000, and is projected
to reach 36.2 years in 2050. This global trend is per-
ceived as the result of a human demographic success
because societies have achieved sustained drops in
adult mortality and low fertility levels close to those
desired by the individuals. However, the speed of
aging and the conditions under which such aging is
occurring are widely variable across countries and
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groups, such that the likely consequences of the
population aging phenomenon will vary as well.

The fraction of the total population that is age 
65 years and older across the globe provides a first
picture of this diversity in aging. Europe has been, and
is projected to continue as, the oldest continent, with
close to 16% of its population age 65 years and older
in 2000. By 2030, this figure is expected to reach
24%. At the other extreme is sub-Saharan Africa, with
only 2.9% of its population age 65 years and older in
2000 and 3.6% projected in 2030. Between these two
extremes, North America follows Europe with 12.6%
of the older population (those age 65 years and older)
in 2000 and 20.3% expected in 2030, followed by
Oceania (10.2% and 16.3%, respectively), Asia (6%
and 12%), Latin America and the Caribbean (5.5%
and 11.6%), and Near East/North Africa (4.3% and
8.1%). Regional averages cover the vast range among
countries; those with the highest proportions in 2000
were Italy, Japan, Greece, Germany, and Spain.

The speed of growth of the fraction of the population
age 65 years and older among rich and poor nations pro-
vides another view of the aging phenomenon. Although
the proportion of the older population is higher in devel-
oped countries than in developing nations, the speed of
aging is currently faster among developing countries.
This is because increasingly through time, the later the
mortality and fertility declines are achieved in a country,
the faster the changes seem to occur and the speed of
aging accelerates. For example, in developed countries
such as France and Sweden, it took approximately 100
years through the 19th and 20th centuries for the frac-
tion of the population age 65 years and older to get from
7% to 14% of the population. In contrast, it took Spain
and the United Kingdom 45 years during the second
half of the 20th century to experience this change, and it
should take only 27 years for China (in 2027) and 21
years for Brazil (in 2032) to attain similar percentages.

In many developed countries, the people who are
age 80 years and older (often labeled the oldest old)
are currently the fastest-growing group. This is an
important phenomenon that is receiving attention
because in the past the population projections 
have underestimated the survival gains among the 
oldest-old population and because health care and

long-term care for this age group represent a major
social and economic concern in all countries. In
Japan, for example, the oldest old corresponded to
21.7% of the population age 65 years and older in
2000, but this fraction is projected to increase to
39.3% by 2030.

Women represent another group within older adults
who receive particular attention. This is because
women are overrepresented both among the popula-
tion age 65 years and older and among the oldest old
given that women have higher life expectancies than
men in most of the world. In addition, women are
more likely than men to be poor in most countries of
the world. In 2000, women outnumbered men four to
three in the population age 65 years and older and
nearly two to one in the population age 80 years and
older. In many countries in Europe, this is a result of
the higher mortality experienced by cohorts of men
during World War II. This phenomenon is less evident
in developing countries because men outnumber
women at older ages in some countries of Western
Asia. For every 100 women in the population age 65
years and older, there are approximately 50 men in
Russia and Ukraine and approximately 70 men in the
United States, United Kingdom, Italy, Bulgaria, and
Australia, in contrast to 103 men in India and 117 in
Bangladesh. Scholars estimate that gains in life
expectancy will be such that the gender gap in devel-
oped countries will close, whereas the gap in develop-
ing countries will widen. Overall, it is expected that
women will continue to outnumber men among older
adults in the foreseeable future.

These trends in world population aging are without
precedent in human history and convey an image of
changing the prevalent economic and social balance
among age groups. The new demographic regime
implies that in relative terms, the world is moving
toward having more people of older ages, fewer young
people, and older workers, thereby transforming epi-
demiological patterns and health care demands. The
challenge for the world is to accommodate the needs
of the growing number of older adults while invest-
ing heavily in the young and securing a productive 
labor base for the economic systems. For developed
countries, the pressure of the relative number of old
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people and a labor shortage is already evident or
imminent in the short run; for developing countries,
these will be issues for the medium run. This differen-
tial in volume and timing of the population aging
across rich and poor nations is viewed as representing
several opportunities to meet the global challenge.

First, labor-scarce aging countries are looking for
services to meet the health care demands of their pop-
ulation and for mid-level labor force to meet the
desired growth in information technology and other
markets. These countries will turn to service-oriented
labor-surplus countries to meet some of the care
demands of older adults; having cheaper health care
will be seen as an advantage for developed countries
and as a source of labor for developing countries. At
the same time, the information era provides opportu-
nities to meet demands for labor without necessarily
relocating the labor force from one place to another,
thereby mitigating the thorny issues of immigration
for some countries.

Second, the aging phenomenon is foreseeable and
quite certain; developing countries know that they
have a window of time before their population starts
aging in earnest, and this period can be used to invest
in desirable infrastructures, particularly those that
refer to sustainable financial markets and health care
and social protection systems. This is not an issue of
allocating resources to the older population, although
given their relative numbers, the older population will
increasingly gain political power to allocate such
resources in societies. Rather, the issue requires allo-
cating resources to all age groups because the young
generations are the backbone of the productive labor
force and should be receiving the investments neces-
sary to make them highly productive during working
ages and as healthy as possible over their life cycle to
minimize the cost of health care and maximize their
well-being during their future old age.

Globally, new economic modes of production are
expected to emerge, with experience being valued and
put to use as much as, or more than, youthful energy
in the labor market. Health research and human
resources will continue to be in high demand because
countries will need to develop their own resources and
adopt the technologies that work in their own context.

Inequality across countries and within societies is
likely to carry over during the new aging process, but
the information era is facilitating the collaboration
across nations to combat diseases and to disseminate
scientific findings, and this could potentially assist in
closing the knowledge gap across the globe. For the
health sciences, the challenge continues to be one of
identifying the vulnerable groups—those more likely
to be disabled and/or ill—and helping to minimize the
impact of individuals’ lifelong behaviors and con-
straints on old-age disability and illness.

Just as economic markets have long started to
develop with an understanding of the advantages 
of acting globally, the demographic phenomenon 
of aging brings to the forefront the interdependence of
societies and the need to act globally also in terms of
people. Increasingly, it will be important for the health
and economic well-being of the Japanese old popula-
tion, for example, not only that the Brazil financial
markets work effectively but also that the young
people of Sri Lanka receive the best education and
health care possible. In the past, every major change
in the world demographic regime has been accompa-
nied by a transformation in the economic and social
systems, including the provision of health care. As a
global phenomenon, the world is now just beginning
to experience the consequences of population aging.
The new systems of relations that will develop, and
that in turn will undoubtedly shape a new demo-
graphic regime in the long run, are highly unknown.

—Rebeca Wong

See also Africa; Asia; Australia and New Zealand; Europe;
Latin America and the Caribbean
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GOVERNMENT HEALTH SURVEYS

Health surveys conducted by the federal government
play an extremely important role in understanding the
nation’s health progress, problems, and disparities.
The National Center for Health Statistics (NCHS) has
been, and continues to be, the key producer of such
surveys. The NCHS also produces numerous publica-
tions that summarize the data, which are extremely
useful for researchers, students, and policymakers.

The National Health Interview Survey (NHIS), con-
ducted by the NCHS, is the leading source of annual
health information for the civilian, noninstitutionalized
resident population of the United States. Ongoing
since 1957, the NHIS is used by governmental, acade-
mic, and private researchers to monitor health and ill-
ness trends in the United States, understand health and
health care disparities across groups, determine barri-
ers to health care, and inform health policy. The annual
survey, cross sectional and nationally representative in
design, includes oversamples of minority group
subpopulations and usually includes approximately
100,000 individuals per year. The extremely large size
of the NHIS is very important for obtaining health and
health care estimates for relatively small population
subgroups. Analysts often combine NHIS data across
several years to even further elevate sample size.
Because the NHIS is household based, all individuals
in selected households are included. Furthermore, both
adults and children are included. Key sets of measures
available in the survey include information on health,
health care use, health insurance, health behavior,
household composition, and socioeconomic and
demographic characteristics. The NHIS design and
content are updated roughly every 10 years.

Over the past decade, data from the NHIS have
become even more useful because individuals age 18
years and older at the time of the survey have been
linked statistically with the National Death Index
(NDI) during subsequent years. The NCHS, through
computer matching, checks each survey respondent
with the annual NDI to best determine whether the
sampled person died during the year of the survey or
during subsequent follow-up years. For example, the

1990 NHIS has now been linked with the NDI through
December 2002. If a match to the NDI is identified,
the timing and cause of death information for that per-
son is linked to the corresponding NHIS data. This
linkage permits the use of NHIS data as a rich base-
line sample for the analysis of mortality and mortality
differentials for the noninstitutionalized adult popula-
tion of the nation. The data set, called the NHIS–NDI,
is even more powerful when multiple years of the
NHIS are combined to yield an even larger baseline
sample. The data have been a very important resource
for better understanding U.S. adult mortality patterns
by race/ethnicity, nativity, gender, socioeconomic
status, cigarette smoking, weight status, religious
involvement, and more over the past decade.

A similar data linkage has been undertaken
through a joint effort of the National Heart, Lung,
and Blood Institute and the National Institute on
Aging. In this case, multiple years of the Current
Population Survey (CPS) have been linked to the
NDI to create the National Longitudinal Mortality
Study (NLMS) database. Although the baseline data
set used in this effort, the CPS, is not a health survey
and is focused on employment and other socioeco-
nomic characteristics of the U.S. population, the
linkage to the NDI has effectively created a very
large database that supports comprehensive studies
of demographic and socioeconomic differentials in
U.S. adult mortality. Together, the NHIS–NDI and
the NLMS have had a major influence on the mortal-
ity literature in public health, demography, and
gerontology over the past decade.

Elderly individuals surveyed in the NHIS in 1984
and 1994 were also resurveyed during subsequent
years for longitudinal research purposes. These two
efforts comprised the Longitudinal Study of Aging I
and Longitudinal Study of Aging II, respectively, col-
laborative efforts between the NCHS and the National
Institute on Aging aimed at measuring changes in
health status, functional status, living arrangements,
and health services use of these two cohorts as they
moved into the oldest ages. These data sets are useful
not only for measuring changes in elderly health but
also for understanding how such changes differ during
the later period (1990s) compared with the earlier
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period (1980s). The data are also linked to the NDI for
mortality research purposes.

Another major and very important survey program
run by the NCHS is the National Health and Nutrition
Examination Survey (NHANES). The NHANES is a
unique, nationally representative, cross-sectional
database of adults and children in the United States
that combines survey interviews with physical exami-
nations to provide a more comprehensive picture of
health than either method can do alone. Although
ongoing since the early 1960s, the survey changed 
in 1999 to become a continuous program that now
includes a nationally representative set of approxi-
mately 5,000 individuals per year. Like the NHIS, the
NHANES can be pooled across years to increase sam-
ple size; furthermore, individuals who have been sur-
veyed in the NHANES have also been linked to the
NDI so that subsequent mortality among survey par-
ticipants can be analyzed. During recent years, the
NHANES has oversampled African Americans,
Mexican Americans, adolescents, and persons age 60
years and older to provide more accurate health esti-
mates for those subgroups. In the home interview
portion, participants answer questions about health
status, disease history, diet, health behavior, and
sociodemographic characteristics. The health exami-
nation portion is performed in a mobile exam center,
where many tests are performed, with some of them
depending on respondents’ age and gender. The exam-
ination portion of the NHANES, in combination with
its very large sample size and high-quality survey
data, makes this a truly unique federal resource.

The NCHS also conducts large, nationally represen-
tative surveys focusing on health care and expenditures.
The National Health Care Survey (NHCS) is in reality
a family of surveys that gather information about health
care services, health care availability, and the health
problems of individuals who receive care. This set of
surveys, instead of being household based, is most
often health provider based, with data coming from
both provider and patient records. As with most federal
surveys, demographic and socioeconomic data are also
collected to best examine health care differences across
groups. This family of surveys includes the National
Ambulatory Medical Care Survey, the National

Hospital Ambulatory Medical Care Survey, the
National Survey of Ambulatory Surgery, the National
Hospital Discharge Survey, the National Nursing Home
Survey, the National Home and Hospice Care Survey,
the National Employer Health Insurance Survey, and
the National Health Provider Inventory.

A second very important survey program on U.S.
health care is the Medical Expenditure Panel Survey
(MEPS) collected by the Agency for Healthcare
Research and Quality working together with the
NCHS. The MEPS contains several survey compo-
nents: households, nursing homes, medical providers,
and insurance providers. Key features of the MEPS
include its longitudinal design, large sample size, cov-
erage of the nation as a whole, and link to the NHIS.
Indeed, the MEPS collects its household data from a
sample of individuals who were participants during
the previous year of the NHIS, thereby making the
design less costly and linking data back to NHIS
responses from the previous year.

The NCHS also compiles and collects other health
and vital records data that are extremely useful to
researchers. These include, for example, the huge
national files of birth and death records, the National
Survey of Family Growth, and the National Immuni-
zation Survey. As just one example of the importance
of such data, the NCHS annual mortality data file,
compiled from death certificates from around the
country, has been an extremely important resource in
monitoring age, sex, racial/ethnic, and cause of death
mortality patterns in the U.S. population since the
early portion of the 20th century. For health, demo-
graphic, and aging students and researchers, such data
are an invaluable benchmark for conducting more in-
depth studies.

The NCHS website (www.cdc.gov/nchs) includes
a wealth of information on each of the data sets dis-
cussed here as well as reports summarizing the data,
methodological tips for using and understanding the
data, and key links to related sites. A number of other
important health and aging surveys are sponsored by
federal government grants but are carried out by uni-
versity researchers, medical school faculty, and pri-
vate firms. Among the most prominent are the Health
and Retirement Study, the Established Populations for
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Epidemiologic Studies of the Elderly (EPESE), and
the National Long Term Care Survey. 

—Robert A. Hummer 
and Nicole Lindsey

See also Duke Longitudinal Studies; Established Populations
for Epidemiologic Studies of the Elderly; Ethnicity and
Race; Health and Retirement Study; Longitudinal Study
of Aging; MacArthur Study of Successful Aging; 
National Health Interview Survey; National Long Term
Care Survey
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HEALTH AND RETIREMENT STUDY

The Health and Retirement Study (HRS), founded in
1990, is an ongoing panel (cohort) population study of
older Americans supported by the U.S. National
Institute on Aging (NIA) with additional support from
other U.S. federal agencies. Design details, documen-
tation, questionnaires, and the historical and scien-
tific evolution of the HRS can be found on the HRS
website (http://hrsonline.isr.umich.edu). As originally
conceived, the HRS was designed to follow a repre-
sentative sample of age-eligible individuals and their
spouses as they made the transition from active work
to retirement so as to determine the health, social, eco-
nomic, and family factors that predict the timing and
nature of the retirement process as well as postretire-
ment health, social, and economic outcomes. The core
data collection activity has been a biennial survey
conducted either in-person or by telephone. The first
HRS survey was performed in 1992 with a target pop-
ulation of noninstitutionalized persons 51 to 61 years
of age. Subsequent HRS surveys have been conducted
biennially during even years; surveys are currently
scheduled to be conducted in 2006, 2008, and 2010.

After establishing the first HRS cohort, the need
for companion information across the age spectrum of
older adults was recognized. Thus, HRS investigators
created the Assets and Health Dynamics Among the
Oldest Old (AHEAD) study as a separate but similar
population investigation. The AHEAD cohort was

first surveyed in 1993 and consisted of persons born
before 1924 who were age 70 years and older at the
time. The AHEAD study was designed to examine the
dynamic interactions among health, family, and eco-
nomic forces during the postretirement period. The
AHEAD study included two survey waves in 1993
and 1995, at which time it was amalgamated into the
HRS even-year cycle, beginning in 1998, with greater
harmonization of aims and content. Since that 
time, additional birth cohorts have been added to the
study (for details, see the HRS website), so that the
HRS/AHEAD provides substantial information on all
older American age groups. In addition to the core
surveys, the HRS/AHEAD routinely conducts mortal-
ity surveillance and performs “exit interviews” with
surviving spouses, children, or other informants con-
cerning medical expenditures and family interactions
with the deceased participants during the final stages
of life. Exit interviews were also designed to provide
information about the disposition of economic assets
following death.

One of the important strengths of the HRS is to
provide a broad range of health, social, and economic
information on the same individuals and families in 
a comprehensive fashion that is responsive to multi-
disciplinary health, social, behavioral, economic, and
policy research on older Americans. The HRS pro-
vides detailed information on a number of important
domains: demographics, health status, housing,
family structure, work history and current employ-
ment, disability, retirement plans, net worth, income,
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and health and life insurance. In addition, HRS data
are enriched by several important links with informa-
tion from employers and from administrative data.
HRS supplementary information includes administra-
tive data from Social Security earnings and benefits
records, the National Death Index, Medicare claims
records, and employer pension programs. Also, each
biennial HRS survey contains several “experimental
modules”; that is, short studies intended to (a) explore
the quality consistency of survey data, (b) explore 
new types of items or item domains, (c) collect more
detailed information on selected areas of inquiry, and
(d) provide conceptual and partial content linkage to
other similar national surveys in the United States and
elsewhere. In addition, several ancillary studies con-
ducted on the HRS cohort provide new information in
areas such as household economic consumption, the
costs and challenges of diabetes mellitus, and the
occurrence and natural history of dementia and
Alzheimer’s disease. The HRS website provides fur-
ther details on all of these activities.

Special Features of HRS/AHEAD

SSaammppllee  DDeessiiggnn  aanndd  SSaammppllee  CChhaarraacctteerriissttiiccss

The comprehensive goals of the HRS were limited
by trade-offs between survey length (driven by the
data requirements of the various retirement and aging
models) and budget constraints. The original sample
size was based on the amount of statistical power
needed for various types of analyses. Sample compo-
sition was based mainly on scientific goals and con-
siderations. For example, the oversample of Black and
Hispanic census tracts was deemed to be crucial to
success in studying the process of retirement. Many of
the factors that influence retirement decisions for
minorities were thought to be quite different from
those for Whites. The influences of family structure
and various medical conditions among minority pop-
ulations was thought to differ because of more exten-
sive family relationships, divergent economic status,
and different use of medical care. Minorities were also
thought to be less likely to have jobs with private pen-
sions as well as fewer economic resources generally

as they approached retirement age. Both Blacks and
Hispanics were oversampled at the rate of two to one
relative to Whites. HRS investigators also oversam-
pled residents of the state of Florida because of U.S.
congressional support and the high densities and num-
bers of older persons.

Previous retirement studies also paid relatively
little attention to work and retirement among women,
with the consequent inability to analyze retirement as
a joint decision for couples where women or both
spouses were working. The economy had changed
drastically since the last major retirement study during
the 1970s, and the prevalence of two-earner families
was substantially higher. Thus, despite the baseline
target population of persons 51 to 61 years of age,
spouses were included regardless of age. Thus, the
index unit of observation became the age-eligible
spouse in the sample, whereas the characteristics of
the spouse of an age-eligible person were regarded as
an important source of variation that would influence
the retirement decisions of both family members.

The decision concerning the original target age
range was difficult. On the one hand, it was desirable
to begin collecting data for a retirement study before
retirement decisions had been made because recreat-
ing retirement decisions ex post facto is not analyti-
cally satisfactory. But the cost of adding a younger
cohort, where few had retired, was substantial. It was
decided to set the age range for the HRS at 51 to 61
years partly on the grounds that a common age at
which private pension plans provided strong retire-
ment incentive was around the mid-50s and it would
be well to collect several years of data prior to that
decision point.

SSttuuddyy  CCoonntteenntt

Study content in the HRS was and is developed 
by four working groups: Labor Force Participation
and Pensions, Health Conditions and Health Status,
Family Structure and Mobility, and Economic Status.
Content decisions are proposed by these committees,
made up of HRS investigators and invited consultants,
supplemented by selected workshops and symposia
sponsored by the HRS to make sure that topics and
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study content are relevant. Final content is modified
by the steering committee and approved by the moni-
toring committee, with the latter being assembled by
NIA. The following briefly summarizes some of the
more important elements and innovations of study
content.

Labor Force Participation and Pensions

The HRS built on the designs of prior national
labor surveys that extensively measured work and job
characteristics relevant to retirement decisions,
including job demands and characteristics, the fea-
tures of individual employer pension plans, and the
assessment of work time flexibility, with special
attention paid to an accurate longitudinal work his-
tory. During the course of the HRS, the types of pen-
sions offered to American workers have changed
substantially.

Health Conditions and Health Status

One frequent criticism of past surveys of retire-
ment decisions was the lack of health information and
inability of the data to establish causality in the rela-
tion of health problems, work activities, and retire-
ment. Although causality cannot be guaranteed from
any cohort survey design, health and functional status
items and health transitions are prominently repre-
sented in the HRS so as to understand their roles in
work maintenance and retirement as well as health
status after retirement. Functional status receives
equal weight as disease epidemiology because it is the
former that translated more directly into work capac-
ity. As a new feature, the 2006 HRS survey contains,
and subsequent surveys will continue to contain, mea-
sures of physical performance in a large cohort sub-
sample. However, important chronic conditions of
older people are well characterized, and ancillary
detailed disease information is available from the
linked Medicare data set. Direct measurements of
cognitive function and preventive behaviors are pre-
sent for all participants, and both are extremely impor-
tant health domains when attempting to understand
health trajectories among older people.

Family Structure and Mobility

One of the distinctive and innovative design fea-
tures of the HRS is the attention paid to extended
family structure. This allows assessment of intergen-
erational activities such as providing care for frail
parents (tending to push people out of the workforce)
and needing to provide financial support for either
children or parents (tending to keep people in the
workforce). The HRS includes economic and demo-
graphic information about respondents’ children,
including their geographic proximity, the health and
economic status of respondents’ (and spouses’) living
parents, and the economic status, family structure, and
proximity of respondents’ (and spouses’) siblings.

Economic Status

As was the case with job characteristics and pen-
sions, the HRS has the benefit of a number of surveys
in which both income and assets were measured with
a high degree of success. The HRS pays considerable
attention to family income, wealth, and assets.
Additional data collection activities are in place to
determine household expenditures for important pur-
chases such as food, housing, utilities, and various
types of insurance necessary for certain economic
models.

Summary

The HRS continues to be an important multidiscipli-
nary study of the health, social, and economic status
of older Americans. At the time of this writing, more
than 900 peer-reviewed publications, working papers,
dissertations, and book chapters have appeared using
HRS findings. Study data from a given wave are
made available online to all investigators, usually
within 6 to 9 months after completion. The HRS is
able to provide data to address important technical,
theoretical, and national policy matters in many
domains of aging. It has been emulated in several
other countries, offering the possibility of critical
cross-national research.

—Robert B. Wallace

Health and Retirement Study———255



See also Aging in Manitoba Longitudinal Study; Duke
Longitudinal Studies; Longitudinal Research;
Longitudinal Study of Aging; Oldest Old
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HEALTH AND PUBLIC POLICY

The question is not so much how health influences
public policy as how public policy influences health.
The answer is that public policy has a great influence
on health but that there are many important factors
leading to this conclusion. The first issue is to agree
on a definition of health. We use the World Health
Organization (WHO) definition provided many years
ago, namely that health is the absence of physical,
mental, or social infirmity or disease. The public
policy influence on health affects whole populations
and not just individuals; therefore, it is measured, for
example, in terms of rates with which diseases occur
in whole populations, mortality rates, and rates of
physical function, emotional function, and mental
function (not simply dysfunction) in the population.

National Health Insurance

The United States is very different from the rest of the
developed world in terms of health and public policy.
By the end of the 20th century, all but a few developed
countries—the United States and South Africa are the
two most often cited—had adopted public policies
that health care is a right of citizenship and that, there-
fore, the government accepts a responsibility to pay
for the health care of its citizens. In general, the gov-
ernment payment for the health care of its citizens 
is accomplished through a national health insurance

(NHI) plan. However, there are wide variations in the
amounts or percentages that NHI pays, from 100% to
well under half.

Some countries even go so far as to supplement their
NHI with a national health service (NHS) through
which the health care of their citizens is in fact provided
by health care providers working for the government.
The United Kingdom’s NHS is an example of this and
has been described as one of the greatest social achieve-
ments of the 20th century, with its promise to provide
free health care for the British people from cradle to
grave. But times have changed since that NHS was set
up in 1948. Today, the United Kingdom, other countries
with an NHS, and most of the countries with NHI are
constantly looking for ways to improve the efficiency
and effectiveness of their health care services. The per-
ception of longer waiting times to see providers and
even copayments in some situations are part of the NHI
and NHS in many countries.

The United States does not have NHI. The country
operates under a public policy that payment for health
care is not the government’s responsibility in the main
but rather a private responsibility in which health care
services are purchased like other goods and services
in the economy.

It is of some interest to understand how the United
States got to this policy while the rest of the world
migrated to a different policy. Historians suggest that
Germany was the first country to implement industri-
alization successfully on a large scale toward the end
of the 19th century. Germany’s successes with indus-
trialization created another new public policy—the
retirement with pensions of able-bodied workers to
make room for younger employees. Until that time,
the retirement of able-bodied workers with lifelong
pension was virtually unheard of as a national policy.
During the first half of the 20th century, the United
States provided international leadership in counterbal-
ancing the rights of labor with the power of manage-
ment. The issues of child labor, workplace safety, and
wages had dominated labor’s agenda during that era.
But with the advent of World War II and the U.S.
policy of wage and price control, organized labor
focused its emphasis on benefits such as health care,
an emphasis that far outlived the armistice. Over time,
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health care insurance became a fringe benefit of labor
force participation for both workers and their families.

With the rise of socialism around the world after
the end of World War II, national governments in both
the developed and developing countries raised the
issue of whether health care should be a right of
citizenship. Over time, the vast majority of developed
countries, as well as many developing countries,
adopted public policies of NHI under the premise that
health care is a right of citizenship.

Many times, the United States has also considered—
but never adopted—a public policy of NHI. During
the 1950s, the American Medical Association cam-
paigned aggressively against the proposal for NHI
under the slogan that NHI was “socialized medicine.”
The implication, of course, was that the United States
should not have anything to do with anything related
to socialism, the first cousin of communism.

A decade later, NHI was again on the U.S. national
agenda, and again it was destined to fail. This time,
however, two very important public health policies,
Medicare and Medicaid, were passed by Congress in
1965 (Some say that these were passed as a compro-
mise to stop the national campaign for NHI.) In sim-
plest terms, Medicare provided national hospital
insurance for older people, whereas Medicaid pro-
vided national health insurance for poor people. Both
of these groups—those age 65 years and older and the
poor—are typically people out of the workforce and
therefore usually not eligible for employment-related
health care benefits.

The most recent attempt to change the United
States’ health policy in the direction of NHI was
undertaken by President Bill Clinton at the beginning
of his first term in 1993. This initiative of health care
reform met the same fate as all its predecessors; it was
not passed.

International 
Comparisons of Spending

One indicator of the public policy toward health is the
percentage of a country’s resources spent on main-
taining the health of the population. Table 1 presents
the recent rates of gross domestic product (GDP) and

the rates of per capita health expenditures spent on
health from 1960 through 2002, the last year available
at the time of this writing.

In 1960, Canada spent the largest percentage of its
GDP on health at 5.4%, the United States was second
at 5.1%, and all countries were clustered between 2.9%
and 5.4% except Spain at 1.5%. By 1970, the United
States and Canada were equal at 7.0% of GDP, and the
United States has remained as the country spending the
largest percentage of GDP on health. It was the first
country to spend more than 10% of GDP on health
(12.0% in 1990) and in 2002 was one of three countries
that spent more than 10%: the United States at 14.9%,
Switzerland at 11.2%, and Germany at 10.9% in 2002.

Table 1 also presents the per capita expenditures on
health. Every 10 years since 1960, the United States
has more than doubled its per capita expenditures on
health. In 2002, the United States spent $5,317 per per-
son on health ($26,585 per family of five). The next
closest countries were Switzerland at a distant $3,446
and Norway at $3,065. Three in four developed coun-
tries listed in the table did not even spend half the
amount on health that the United States did in 2002.

International Comparisons of Health

The criteria that the WHO uses to assess the health
status of populations are indicative of the world con-
sensus on what the important outcomes of successful
national health policy are and include the following:

• Mortality: life expectancy at birth; healthy life
expectancy; probability of premature mortality (dying
between 15 and 60 years of age); probability of dying
under 5 years of age; neonatal mortality rate; mater-
nal mortality ratio

• Morbidity: HIV prevalence among the population 
15 to 49 years of age; tuberculosis (TB) prevalence;
TB incidence; number of poliomyelitis cases

• Health services coverage statistics: percentage of 
1-year-olds immunized with one dose of measles;
percentage of 1-year-olds immunized with three doses
of diphtheria, tetanus, and pertussis (DPT3); percent-
age of 1-year-olds immunized with three doses of
Hepatitis B; antenatal care coverage; births attended
by skilled health personnel; contraceptive prevalence
rate; children under 5 years of age sleeping under
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insecticide-treated nets; antiretroviral therapy 
coverage; TB detection rate; TB treatment success;
children under 5 years of age with acute respiratory
infection symptoms taken to facility; children under
5 years of age with diarrhea receiving oral rehydra-
tion therapy; children under 5 years of age with fever
receiving treatment with any antimalarial; children 
6 to 59 months of age receiving Vitamin A supple-
mentation; births by caesarian section

• Environmental and behavioral risk factors: regarding
individual-level risk factors—prevalence of current
tobacco use; percentage of condom use by young
people (15 to 24 years of age); newborns with low
birth weights; children under 5 years of age stunted
for age; children under 5 years of age underweight
for age; prevalence of obesity among population 
age 15 years and older; regarding community-level
and environmental factors—access to improved
water sources; access to improved sanitation; per-
centage of population using solid fuels

Notice that in addition to the indicators of the 
rates of diseases (most of them preventable), the 
WHO criteria also include indicators of longevity 
(life expectancy), physical vigor (healthy active life
expectancy [HALE]), access to health care, and other
nondisease factors.

The performance of health systems can be assessed
and ranked congruently across countries using the
functions and goals developed by the WHO. The
functions include financing (collecting, pooling, and
purchasing), provision (service delivery), stewardship
(oversight), and resources development. The WHO
goals include responsiveness (i.e., the health system
needs to be client oriented and to treat clients with
respect), health (i.e., average level of population
health and distribution of health within the popula-
tion), and fairness in financial contribution (i.e., fair-
ness in financing and financial risk protection for
households). The achievement of the goals is evalu-
ated from the perspective of the resources available in
each country.

Analyses done using this assessment system led to
the conclusion that there is not always a linear rela-
tionship between the efficiency of the health system
and the level of health. Efficiency is directly related to
expenditure per capita and to allocation of resources to

cost-effective interventions. Based on the criterion of
the level of health of the population, the WHO’s World
Health Report 2000 reported that the 10 highest-
performing health systems are those in Oman, Malta,
Italy, France, San Marino, Spain, Andorra, Jamaica,
Japan, and Saudi Arabia, whereas the 10 lowest
performers are those in South Africa, Sierra Leone,
Swaziland, Democratic Republic of Congo, Lesotho,
Malawi, Botswana, Namibia, Zambia, and Zimbabwe.
According to the criterion of the overall health 
care system performance, the 10 highest-performing 
health systems are those in France, Italy, San Marino,
Andorra, Malta, Singapore, Spain, Oman, Australia,
and Japan, whereas the 10 lowest performers are those
in Zambia, Lesotho, Mozambique, Malawi, Liberia,
Nigeria, Democratic Republic of Congo, Central
Africa Republic, Myanmar, and Sierra Leone.

One would expect to see some indicators of better
health status in the United States as a result of its
greatly increased expenditures on health. However,
the United States is not ranked that well in inter-
national comparisons. In the WHO’s World Health
Report 2000, the United States was ranked 37th in the
world based on the criterion of the overall health care
system performance and 72nd in the world based 
on the criterion of the health of the population.
Interestingly, Cuba was ranked essentially the same at
39th based on the criterion of the overall health care
system performance but was ranked much better at
36th based on the criterion of the health of the popu-
lation. In terms of infant mortality, a 2005 article by
Ruth E. K. Stein and colleagues stated that 40 coun-
tries had infant and child morality rates equal to or
lower than the rate in the United States.

—Laurence G. Branch

See also Aging Network; Managed Care; National Institute
on Aging
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HEALTH CARE SYSTEM

FOR OLDER ADULTS

During 2006, most health policy experts would cate-
gorically deny that there is a health care system for
older adults in the United States. Health services
researchers have frequently used the term “the health
care nonsystem” to describe what is available to the
older population.

A health care system is commonly defined as the
practice of health and medical professionals prevent-
ing and treating illness as well as maintenance of
mental and physical well-being. The system aspect
refers to the structures that facilitate the organization,
delivery, and financing of the health care services as
well as the structures that monitor the access, quality,
and cost of these health care services. Putting all of
this together, a health care system is defined as the
structures that facilitate the organization, delivery, and
financing, as well as monitor the access, quality, and
cost, of health care services designed to prevent, treat,
and manage illnesses and to preserve the mental and
physical well-being of patients through an array of
inpatient, outpatient, institutional or community long-
term care, rehabilitation, pharmaceutical, and commu-
nity services provided by trained medical and allied
health professionals.

From the perspective of this definition of a health
care system, one can understand the skepticism of the
many researchers who refer to the U.S. health care
system for older adults as a nonsystem. In all but one
or two of the other countries of the developed world,
and increasingly in many developing countries, the
cornerstone of the health care system is national
health insurance (NHI). NHI is typically a formal
public policy recognizing that health care is a right 
of citizenship and that the central government has a
responsibility to its citizens to provide access to qual-
ity health care services and finance them. Under NHI,
the central government then has the designated
responsibility to establish the health care delivery sys-
tem for its citizens. The central government has the
responsibility to facilitate the organization, delivery,
and financing, as well as to monitor the access, qual-
ity, and cost, of health care services designed to pre-
vent, treat, and manage illnesses and to preserve the
mental and physical well-being of patients through an
array of inpatient, outpatient, institutional or commu-
nity long-term care, rehabilitation, pharmaceutical,
and community services provided by trained medical
and allied health professionals.

But the United States does not have NHI. Can
Medicare be considered as NHI for those age 65 years
and older? Many would like to think so, and many
others would like to hope so, but unfortunately that is
not the case. At the time of this writing in 2006,
Medicare does not facilitate the organization, delivery,
and financing, as well as the monitor the access, qual-
ity, and cost, of health care services designed to pre-
vent, treat, and manage illnesses and to preserve the
mental and physical well-being of patients through an
array of inpatient, outpatient, institutional, or commu-
nity long-term care, rehabilitation, pharmaceutical,
and community services provided by trained medical
and allied health professionals.

The charter of Medicare, as enacted into legislation
in 1965, was to provide comprehensive and complete
hospital (not for all health care organizations or facil-
ities) insurance (under Medicare Part A, with no addi-
tional premiums to enrollees) to those age 65 years
and older who enroll. Therefore, the federal govern-
ment has responsibilities for financing inpatient care,
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monitoring its quality, and controlling its costs. Some
copayments and deductibles are incurred by patients
even for inpatient episodes. Thus, it is accurate to
infer that the federal government has responsibility
for a hospital care system for the elderly, but hospital
care should never be confused with health care.

Medicare Part B (outpatient care) was also enacted
in 1965 and financed by enrollee premiums and addi-
tional funding by the federal government. Some, but
not all, outpatient care is provided to elders who enroll
in Part B. Some copayments and deductibles are also
incurred by patients for outpatient care. Outpatient
care under Part B has always been limited; it was not
until more than 30 years later that an act of Congress
allowed some, but not all, evidence-based preventive
services to be covered under Part B.

In 1997, the federal government allowed those eli-
gible for Medicare Part A (inpatient care) and enrolled
in Medicare Part B (outpatient care) to enroll in
managed care organizations (MCOs). For those who
enrolled in Medicare Part C, the MCO does indeed
have all of the responsibilities of a health care sys-
tem to coordinate the health care of the enrollees.
Interestingly, however, even the MCOs do not have
responsibility for providing institutional long-term
care to enrollees unless it is for rehabilitation and usu-
ally following an inpatient episode.

In 2006, Medicare Part D, the pharmacy bene-
fit, was implemented under a structure similar to
Medicare Part B, relying on a combination of premi-
ums, deductibles, and copayments for financing.
Therefore, only older people in Medicare Part C, and
not the other Medicare enrollees, are really under a
health care system by the usual definition.

In 1965, Medicaid was also enacted by Congress to
provide health care—not just hospital care—to poor
people. The mechanism of implementation was a
federal–state partnership, with financing based on
funding from both the federal government and the
state governments. Within certain parameters dictated
by the federal government, the participating states
have leeway in defining who is eligible for Medicaid
in their states (based on the federal poverty level) and
what services can be provided (based on minimum
core services and additional discretionary services).

Institutional long-term care is one of the core services;
most states also have community-based alternatives to
long-term care programs. Under the Medicaid model,
each state has the responsibility for managing the
health care system based on the usual definition for its
poor enrollees.

Other citizens who opt to receive their health care
through an MCO also have a true health care system
by our definition. But what about the rest of the U.S.
population? They do not receive health care under a
health care system.

The basic reason that the United States does not
have a health care system is that during the second
quarter of the 20th century, health care evolved as a
fringe benefit of employment in the country. President
Franklin D. Roosevelt imposed wage and price con-
trols on the U.S. economy, and so companies began to
offer expanded benefits—including health benefits—
to attract employees, and the labor unions quickly fol-
lowed suit by bargaining for similar benefits for their
members. A few years prior to Roosevelt’s wage and
price controls, a new concept in health insurance was
pioneered in Texas and evolved into the Blue Cross
and Blue Shield health insurance organizations. From
that point until the current time, the United States has
developed an enormous health care insurance industry
and a cultural ethic that health care is a fringe benefit
of labor force participation. In 1954, Congress blessed
the alliance between work and health coverage by
establishing tax subsidies for employer-financed
health care insurance. As the rest of the world moved
away from this model during the latter half of the 20th
century and began adopting the model of NHI that
encourages a bona fide health care system, the United
States has stayed its course of health care as an insur-
ance benefit of labor force participation subsidized by
federal tax benefits to employers.

But perhaps things will change in the United
States. In June 2006, Ronald Brownstein, a national
political correspondent for the Los Angeles Times,
wrote an editorial indicating that organized labor and
a conservative Republican, who is in line to chair the
House Ways and Means Committee, finally agree that
it is time to reconsider the model of employment-
based health care insurance. This means that it may
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once again be time for the United States to consider
some form of NHI that brings with it incentives to
develop a true health care system.

—Laurence G. Branch

See also Aging Network; Geriatric Team Care; Institutional
Care; Long-Term Care; Managed Care; National Institute
on Aging
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HEALTH COMMUNICATION

The concept of health communication among and
with older adults represents an interface of two com-
plex phenomena. Health is more than the absence 
of disease; it is a state of optimal physical, mental,
emotional, and spiritual well-being. Communication
is more then merely sending a message; it is bidirec-
tional and entails an exchange of mutual understand-
ing between a sender and a receiver. With increasing
age, both health and communication abilities may be
compromised. Thus, effective health communication
with the aging population requires sensitivity as to
how these two phenomena may change with age.
Understanding the way health affects communication
among older adults will enhance the effectiveness of
strategies for communicating with them.

When individuals attain an optimal state of health,
their physical, mental, emotional, and social needs are

met. These needs exist on a hierarchy, with the most
basic being the need for food and shelter followed by
higher level emotional and social needs. Lack of having
any of these needs met, including mental stimulation,
may cause a failure to thrive. Health needs and risks
increase with age, although aging and disease are not
synonymous. Over the past century, health risks have
shifted from primarily acute infectious diseases to
chronic noninfectious diseases. Thus, maintaining met
needs and, therefore, optimal health requires ongoing
efforts by individuals interacting with their environ-
ment to get their needs met. A key mechanism for get-
ting one’s needs met is interpersonal communication 
or face-to-face interactions with a multitude of health
care providers, some of whom are family caregivers.
Another mechanism includes mass communication
(e.g., commercials, newsprint, magazines, brochures)
with which society communicates with older adults
about their health risks. The success of an elder’s inter-
personal communication with another person or vice
versa and/or mass communication messages depends
on an understanding of how elders “decode,” or receive
and understand, messages as they age.

The human body has five senses with which to
decode or receive interpersonal and mass communica-
tion messages, but the acuity of these senses diminish
with increasing age and the presence of one or more dis-
eases. These five senses are vision, hearing, touch,
smell, and taste. Vision, hearing, and touch are the
primary modalities for sensory reception in relation to
verbal and nonverbal communication messages.
Individuals use their eyes and ears to understand spoken
messages (i.e., verbal communication) and body lan-
guage (i.e., nonverbal communication, including vocal
nonverbal communication). Spoken messages also have
nonverbal vocal components, including speech rate,
tone, and loudness, that can be heard. In fact, more than
80% of what one understands about a message comes
from nonverbal communication. Thus, the importance
of the five human senses in allowing one to understand
nonverbal communication cannot be understated.

Although many sensory deficits could be corrected
or improved with aids, many older adults refuse to use
them properly or even at all. Thus, achieving effective
health communication with older adults who resist
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using corrective aids to improve their sensory deficits
will at most require substantial effort by health care
providers and caregivers to compensate for their
deficits. Achieving effective health communication with
those older adults who do not resist using corrective aids
to improve their sensory deficits will at least require 
a basic understanding of the ever-changing interface of
health and communication issues with increasing age.

“Encoding,” or individuals’ ability to express them-
selves via communication channels, also can diminish
with age. Expressing oneself requires both verbal and
nonverbal communication channels; although one can
gesture without speaking, rarely does one speak with-
out some form of gesturing (e.g., eye contact). The
ability of elders to express themselves may decrease
with age in two ways, one of which is normal and the
other of which is not. For example, with normal aging,
elders may take longer to produce a verbal and/or non-
verbal response by speaking slowly and/or pausing in
between statements or phrases. Another way is not
normal; instead, it is pathological. The pathology can
occur on biological and social levels. On a biological
level, Alzheimer’s and other chronic diseases, not
limited to but including medications, heart conditions,
depression, stroke, nutrition deficiencies, and
Parkinson’s disease, can severely affect elders’ ability
to both express themselves and understand others. The
variety of impairment levels from these diseases and
their inherent chronic nature add to the complexity of
how health can affect communication among elders.

The complexity is no less so on a social level.
Ageism can be a powerful barrier to effective commu-
nication with elders. Ageism can occur within and/or
between individuals. That is, individuals can have
ageist attitudes about themselves or a tendency to
attribute communication deficits to aging when, in fact,
the deficits are not caused by age at all. For example,
accepting that hearing loss is just something one must
live with because he or she is “old” is potentially an
example of an intraindividual ageist attitude and/or
knowledge deficit. Interindividual ageist attitudes could
arise in intergenerational interactions. Persons in their
20s may presume to have difficulty in communicating
with persons in their 80s just because the latter are
“old” and not because the younger persons have any

evidence that communication will be difficult. Such
persons may speak in a patronizing way (e.g., too loud,
using terms of endearment) to elders that inadvertently
conveys disrespect. Another example could be when
elders presume that they will not have anything in com-
mon with persons from a much younger generation, so
they do not try very hard to understand the younger
persons or engage them in conversation.

Social communication barriers from ageism and
generation gaps can be ameliorated in several ways.
Education for everyone, including older adults, aimed
at increasing knowledge about what is and is not nor-
mal aging is one promising avenue. Numerous efforts
are currently under way to educate all levels of health
professionals about the specific needs of older adults.
Even universities have begun to offer gerontology
majors and/or minors with the aim of increasing inter-
est in an aging-related occupation. Attitudes may be
more difficult to improve because they may or may
not be based on correct knowledge about health
communication and aging. That is, attitudes—including
ageist attitudes—may be based on opinions regardless
of one’s knowledge about the truths on aging. One
potential remedy is to expose all ages of the human
population to the diverse ways in which humans age.
Some age well and others less so, and the best way to
see this is in face-to-face interactions among individ-
uals of all different ages. Inevitably in such interac-
tions, some encounters would reinforce negative
stereotypes about older adults and the communication
abilities, whereas others would negate them. The net
result would make it difficult for someone to have
“one” universal negative attitude toward older adults
because the person should have at least one interaction
that would counter his or her negative stereotype. 
A major rationale for why real face-to-face interactions
with a variety of older adults would improve younger
persons’ (and maybe even older persons’) attitudes
toward older adults is that most ageist attitudes derive
from myth and not fact and/or actual experiences.

With education and more opportunities for inter-
generational communication exchanges mentioned as
two broad strategies, there are more specific interper-
sonal strategies for achieving effective health commu-
nication with older adults:
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1. Get their attention by using and maintaining eye
contact, speaking slowly, reducing background
noises, positioning yourself in front of them, taking
your time and being patient with their slow process-
ing, and directing and redirecting their attention
often.

2. Speak in a calm tone of voice by being close
enough to them and/or directing your voice in their
“good” ears and speaking slowly with an overall
“cool” body language.

3. Watch your language by using simple and highly
familiar words, keeping messages short and sweet.

4. Use yes/no questions in a few different ways to
determine specific needs.

5. Repeat, rephrase, and repair to correct their
responses without pointing out mistakes.

6. Use touch on approach to signal persons who might
not be able to see or hear you, to sustain attention,
to calm and reassure, to get attention, to communi-
cate nonverbally, and to say “I love you.”

7. Learn to be a good listener by listening and watch-
ing for verbal and nonverbal cues and by being
patient and not interrupting.

Although the concept of health communication
may be complex, the strategies for health communica-
tion with older adults are not. Still, the strategies rep-
resent behavioral techniques that will take practice
and should improve as one develops a relationship
with an older person. In fact, one will know that he or
she has developed a relationship with someone when
one feels emotionally connected with an older adult in
the moment. The quality of the communication has
implications not only for the quality of care but also
for the older adult’s quality of life. The strategies
described here are a means to that end.

—Lené Levy-Storms

See also Positive Attitudes and Health; Quality of Life; 
Self-Care; Self-Rated Health
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HEALTH EXPECTANCY

See ACTIVE LIFE EXPECTANCY

HEALTH PROMOTION AND

DISEASE PREVENTION

Health promotion and disease prevention for older
adults are two very different enterprises in contempo-
rary America. Health promotion takes place primarily
on one’s own or is conducted in the community under
the guidance of a wide variety of practitioners who
may or may not be licensed or certified. Disease
prevention takes place primarily in medical clinics, is
increasingly covered by Medicare, and is conducted
by licensed medical personnel.

The effectiveness of health-promoting activities 
for older adults has been consistently supported 
by research studies, although lingering questions
remain. Can the benefits achieved in short-term research
projects be sustained over the long term? Can health
promotion interventions be initiated successfully by
busy clinicians in medical settings? Do the benefits of
insurance coverage for health promotion interventions
outweigh the costs of implementing them?

In contrast, similar questions are not asked about
disease prevention and detection for older adults (in
the form of medical screenings and immunizations).
Over the past 15 years, coverage by Medicare has
expanded rapidly for these services. In addition to
pneumococcal and influenza immunizations, medical
screenings now covered under Medicare include tests
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or exams for the following conditions: cardiovascular
disease, diabetes, breast cancer, osteoporosis, cervical
cancer, colorectal cancer, and prostate cancer.

The expansion of Medicare services to include
medical screenings over the past decade has been a
boon to the health of older Americans. But more than
research results have contributed to this expansion.
Some 7,000 lobbyists in Washington, D.C., promote
medical priorities exclusively, and in 2000 two orga-
nizations alone—the American Medical Association
and the American Hospital Association—spent $28.5
million lobbying Congress.

There are few lobbyists and not much money,
however, spent to persuade Congress to include health
promotion in Medicare or other insurance coverage.
Consequently, health-promoting activities are infre-
quently covered by insurance, are not linked to med-
ical care, and are practiced by only a minority of older
adults. For instance, approximately one in four older
adults gets adequate exercise or practices good nutri-
tional habits consistently.

This entry briefly summarizes three health-promoting
strategies for older adults and four prevention 
interventions.

Health Promotion: Exercise

Exercise and physical activity reduce morbidity and
mortality related to coronary heart disease, hyper-
tension, obesity, diabetes, osteoporosis, certain can-
cers, and mental health disorders. Although most
studies have been observational and cannot prove
causal association, the strength, consistency, and
number of studies, combined with controls for con-
founding variables, leave little doubt of a causal rela-
tionship. Most of the 200 randomized clinical trials
published in peer-reviewed journals between 1980
and 2000, and identified by a Centers for Disease
Control and Prevention–funded project at the
University of Illinois at Chicago, supported the posi-
tive impact of exercise on older adults.

Although the benefit of exercise programs on older
adults is consistently well established, the applicabil-
ity of these studies to Medicare-approved clinical sites
is lacking. Few studies have involved risk reduction
counseling in busy primary care clinical settings. In

addition, most studies are completed in 4 months 
or less, and the limited findings on long-term exercise
compliance have been discouraging.

Nutrition

The research evidence on the benefits of good nutri-
tion on morbidity and mortality is equally persuasive.
Older adults receive health benefits from a limited
dietary intake of saturated fat, trans fat acid, and
sodium as well as from an emphasis on nutrient-
dense, high-fibrous foods such as fruits, vegetables,
and whole grain products. There is also little dispute
about the importance of caloric balance; that is, the
relationship between caloric input and expenditure.
Older persons with poor nutritional habits are at
increased risk for obesity, glucose intolerance, hyper-
tension, high blood cholesterol, cancer (e.g., colon,
rectum, prostate, gallbladder, breast), sleep apnea,
and osteoarthritis.

Again, the positive impact of nutritional programs
on older adults in the community is consistently well
established, but few studies have taken place in coor-
dination with primary care settings and the supervi-
sion of clinicians. The data on long-term nutritional
compliance is discouraging because fat, sugar, and
salt-containing diets are popular components of the
American diet and good nutrition is often perceived as
unappealing or inconvenient.

Mental Health

Approximately 85% of older adults are satisfied with
their lives, comparable to attitudes of middle-aged and
younger adults. The National Institute of Mental
Health estimates that 15% of Americans age 65 years
and older suffer from persistent symptoms of depres-
sion. The majority of older patients with clinical
depression or persistent depressive symptoms go
untreated or receive inadequate treatment.

Effective pharmaceutical interventions for moder-
ate and severe depression in older adults exist, and 
the new Medicare prescription benefit may help some
older adults to access them more easily. Also avail-
able are effective nonpharmaceutical interventions 
for persistent depressive symptoms in older persons,
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including cognitive–behavioral therapy, exercise, pet
support, peer support groups, life review interven-
tions, and stress management.

Medicare coverage for mental illness does not equal
that for physical illness. Medicare patients pay 50%
of Medicare-approved amounts for most outpatient
mental health care, compared with only 20% for other
medical services. Medicare also imposes a 190-day
lifetime limit on inpatient psychiatric hospital care,
compared with no cap on care in a general hospital.

Prevention: Immunizations

More than 90% of deaths from flu and pneumonia
occur in people age 65 years and older. Researchers
report that vaccinations can prevent up to 60% of
these deaths among older adults. An older person’s
chances of being hospitalized for heart disease or
stroke are reduced sharply during the flu season fol-
lowing a vaccination.

A gradual increase in immunizations has been 
due in large part to Medicare reimbursement and an
increased awareness of the importance of vaccination.
In 1999, the percentage of older adults vaccinated for
influenza was 68%, and the percentage vaccinated for
pneumonia was 55%. However, vaccination rates vary
by ethnicity. In 1999, approximately 70% of Whites
received flu shots, whereas only 49% of Blacks were
immunized.

Smoking Cessation

Between the first U.S. Surgeon General’s report on
tobacco in 1964 and the one issued in 2004, the num-
ber of evidence-based adverse health effects associ-
ated with smoking increased. In addition to the 10
cancers for which smoking is identified as a cause,
other conditions include cardiovascular diseases, res-
piratory diseases, low bone density and hip fractures,
cataracts, and gastric ulcer. In general, the percentage
of older adults who smoke is roughly half that of
younger adults, but this may be more attributable to a
higher mortality rate than quit rate. Smokers who
survive into old age are not resistant to the health haz-
ards; in fact, smoking continues to increase their mor-
bidity and mortality risks. Smokers who quit after 

70 years of age not only reduce their risks but also
improve their physical function and overall health.

In 2005, Medicare approved smoking cessation
counseling for approximately 4 million older smokers
who have tobacco-related diseases or are on drug reg-
imens adversely affected by smoking. Eligible benefi-
ciaries are covered for two quit attempts per year, each
consisting of up to four counseling sessions.

Alcohol Moderation

There is no consensus among alcohol researchers about
what constitutes acceptable drinking and what consti-
tutes problem drinking. Given the substantial increase in
the proportion of body fat with aging and the concomi-
tant decrease in volume of total body water, however, an
increasing number of experts are recommending a max-
imum of one drink per day; that is, 12 ounces of beer,
5 ounces of wine, or 1.5 ounces of spirits.

Estimates of the percentage of older Americans
who are problem drinkers vary widely, from 2% to
more than 10%. Estimates are complicated by the fact
that problem drinking among older adults takes place
outside the glare of work and community life and that
most problem drinkers are not identified by primary
care physicians.

Approximately one third of elderly alcoholics 
are late-onset reactive problem drinkers who are 
easier to treat than chronic lifelong problem drinkers.
Approximately one third of persons who attend
Alcoholics Anonymous (AA) meetings are age 50 years
and older, and an increasing number of communities
operate AA programs specifically for older adults who
share common problems such as widowhood and retire-
ment. Professionally run treatments programs are costly
and not accessible to many older problem drinkers.

Injury

Approximately 60% of persons who die from falls 
are age 65 years and older. Falls can be reduced by 
lower body strength building, proper monitoring of
medications, and removal of environmental hazards.
Other influential factors, such as balance abnormal-
ities, visual disorders, and cognitive or physical
impairment, require a multidisciplinary geriatric
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assessment for identifying those at risk for falls and
to help prevent serious injury.

Motor vehicle safety is an important issue for older
adults as well. A number of physiological changes,
such as arthritis, slower reflexes, visual impairment,
and cognitive impairment, affect the driving of older
adults. The American Association of Retired Persons’
(AARP) 55-Alive Mature Driving Program and other
driver safety classes may be helpful in keeping some
older drivers safe. There is little guidance for older
adults on when to stop driving. State bills to require
drivers age 75 years and older to take road tests have
consistently failed. Five states require physicians to
report motorists who have health problems that could
affect their driving ability.

Traffic impediments are likely to be more haz-
ardous to older drivers, and some states are improving
road sign lettering, broadening highway lanes, and
increasing road illumination. Older pedestrians can be
protected by lengthier crossing periods at signalized
intersections. Removal of crosswalk markings at sites
with no traffic signals or stop signs also helps to
protect the safety of older pedestrians.

Much attention has been paid to life expectancy
and the impact that diseases such as heart disease,
cancer, stroke, and chronic obstructive pulmonary
disease have on it. More attention, however, needs 
to be paid to health expectancy; that is, the number 
of healthy years a person can expect to have left. 
To improve health expectancy, older adults will need
to increase exercise and physical activity, improve eat-
ing habits, reduce or eliminate smoking, increase
immunizations, prevent injury, and strengthen their
connections to the people and activities they love.

—David Haber

See also Exercise and Physical Activity; Injury Prevention;
Smoking; Vitamins, Minerals, and Dietary Supplements
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HEARING

Hearing impairment is the third and fourth most
common chronic condition reported by White and
Black adults, respectively, in the United States.
Approximately 28 million Americans have hearing
impairment, with more than 500,000 of these having
severe to profound hearing impairment. There are
numerous age-associated changes to the auditory sys-
tem that can lead to the development of hearing loss.
Progressive age-associated sensorineural hearing loss,
referred to as presbyacusis, is caused primarily by
structural changes and damage to the cochlea and in
its most common form results in symmetrical high-
frequency hearing loss. Genetic variations are thought
to influence the intraindividual progression of hearing
loss in older adults.

Age-associated changes in the processing of
sounds in the brain have also been documented but are
less well understood. Part of this decline is thought to
be due the loss of neurons and changes in neuronal
functioning in the auditory cortex. These changes 
may be at least partly responsible for poorer test per-
formance on word recognition and other auditory
processing tests, although declining hearing acuity is
responsible for a large part of this reduced perfor-
mance. Nevertheless, some research has documented
that the age-associated decline in speech processing is
present even after controlling for hearing acuity. This
age-associated decline in speech processing is partic-
ularly evident in the context of background noise.

Currently, age is by far the most important and
well-documented risk factor for developing hearing
impairment in adults. Because there is no universally
accepted definition of hearing impairment, prevalence
rates can vary considerably depending on the definition
and the assessment methodology (e.g., self-report vs.
clinical assessment). Self-reported and clinically con-
firmed rates of hearing impairment in Whites under 
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50 years of age are generally less than 10%, whereas
rates of 40% to 50% or more are common in Whites
age 80 years and older; the corresponding self-
reported rates for Blacks are lower (< 5% and > 30%).
Clinical definitions of hearing impairment that incor-
porate losses in the higher frequencies (e.g., 4,000
hertz) result in much higher prevalence estimates in
the elderly (e.g., approximately 90% in persons age
80 years and older). Adult-onset hearing impairment
occurs earlier in males than in females, and the differ-
ences in rates as a function of gender increase with
age. Although age-specific trends in hearing impair-
ment rates appear stable during recent years, the aging
of the U.S. population will result in large increases 
in the number of Americans with this sensory
impairment.

Hearing Impairment Risk Factors

Both chronic noise exposures (e.g., occupational
exposure to noisy machinery) and brief but intense
exposures (e.g., firearm discharges) are thought to be
the most important preventable causes of adult-onset
hearing loss. All structures of the ear can be damaged
by severe acoustic trauma. Excessive noise exposure
results in both mechanical and metabolic damage to
the cochlea. However, there appears to be significant
intraindividual variation regarding the damaging
effects of noise. Blacks may be less susceptible to
noise-related hearing loss than are Whites.

Smoking has been shown to be associated with an
increased risk of hearing impairment in case–control
studies (pooled risk ratio [RR] = 2.89, 95% confi-
dence interval [CI] = 2.26 to 3.70) and cohort studies
(RR = 1.97, 95% CI = 1.44 to 2.70). Possible mecha-
nisms by which smoking increases the risk of hearing
impairment include nicotine-induced vasoconstriction
and increased blood viscosity resulting in reduced
blood flow to the cochlea. There is also limited evi-
dence to suggest that noise exposure and smoking
combined may lead to greater hearing loss than does
either of these risk factors without the other.

A variety of other modifiable risk factors for hear-
ing loss have also been studied, although the strength
and consistency of these associations are not well
documented. Selected medical conditions, including
hypertension, heart disease, and diabetes, may
increase the risk of adult-acquired hearing impair-
ment. Other cardiovascular risk factors, such as lipid
abnormalities (e.g., elevated serum cholesterol and
triglycerides), excessive alcohol intake, and high-fat
diets, have been shown to be associated with hearing
loss in some, but not all, studies. Recent studies sug-
gest that moderate alcohol consumption may lead to a
lower risk of hearing impairment.

Psychosocial and Health 
Correlates of Hearing Impairment

Hearing impairment is associated with wide-ranging
psychosocial consequences, including increased 
risk of depression, social isolation, loneliness, low
morale, impaired activities of daily living (ADLs) and
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Table 1 Ten Ways to Recognize Hearing Loss

The following questions will help you to determine whether
you need to have your hearing evaluated by a medical
professional. Three or more “yes” answers indicate that a
hearing evaluation by an otolaryngologist (an ear, nose, and
throat specialist) or an audiologist may be indicated.

1. Do you have a problem hearing over the telephone?

2. Do you have trouble following the conversation when
two or more people are talking at the same time?

3. Do people complain that you turn the TV volume up
too high?

4. Do you have to strain to understand conversation?

5. Do you have trouble hearing in a noisy background?

6. Do you find yourself asking people to repeat
themselves?

7. Do many people you talk to seem to mumble (or not
speak clearly)?

8. Do you misunderstand what others are saying and
respond inappropriately?

9. Do you have trouble understanding the speech of
women and children?

10. Do people get annoyed because you misunderstand
what they say?

Source: National Institute on Deafness and Other
Communication Disorders. Hearing Loss and Older Adults.
Bethesda, Md: National Institutes of Health; 2001. NIH
Publication No. 01-4913.



functional status, poor self-rated health, and impaired
cognitive function. With few exceptions, little is
known about the psychosocial functioning of hearing-
impaired adults from minority ethnic/racial groups
other than White non-Hispanics. It is unclear whether
hearing loss is related to an increased risk of mortal-
ity. The psychosocial impact of hearing impairment
appears to be magnified by the presence of other
comorbid conditions such as visual impairment.
Mortality risk is greater in adults with both sensory
impairments than in those with hearing impairment
only or visual impairment only.

Prevention and Management 
of Hearing Impairment

Primary prevention strategies for hearing impairment
are largely unproven; however, smoking prevention
and cessation, as well as continued efforts to limit
worker exposure to excessive occupational noise, will
likely lower the risk of developing hearing impair-
ment or reducing its severity as adults age. Despite 
the efforts of the Occupational Safety and Health
Administration (OSHA), which regulates workplace
noise exposure in the mining and manufacturing
industries, excessive occupational noise remains a
pervasive problem affecting up to 30 million working
age adults. An estimated 10 million adults currently
have noise-induced hearing loss due to occupational
exposures. Early hearing damage is often not
detectable by workers because it occurs first in the
higher frequencies that are less essential for speech
understanding (e.g., > 4,000 hertz). However, contin-
ued exposures eventually involve the lower frequen-
cies, yet these damaging effects might not become
apparent until after retirement as a result of the pres-
byacusic process described previously. Finally, popu-
lation-level improvements in the prevention and
treatment of cardiovascular risk factors may also
lower the risk and severity of progressive hearing loss
given that hypertension, smoking, elevated serum
cholesterol, and diabetes have been shown to be asso-
ciated with hearing loss in some studies.

Secondary-level prevention strategies center on
effective screening for hearing impairment, including

the identification of underlying, but readily treatable,
otological conditions (e.g., excessive ear wax, otitis
media). Routine hearing screening for persons age 65
years and older has been recommended by the U.S.
Preventive Services Task Force, yet only a small per-
centage of adults (< 30%) with undetected hearing
impairment report that they have ever had their hearing
tested. Rapid-onset hearing loss, although infrequent,
requires immediate assessment and possible treatment
with glucocorticoid to reduce the likelihood of perma-
nent damage. Finally, there are numerous medications
with known ototoxic properties (e.g., cisplatinum).
Patients taking these drugs need close monitoring to
detect any adverse effects on hearing acuity.

Tertiary-level prevention strategies include treating
underlying disease affecting the auditory systems as
well as providing hearing aids, assistive devices (e.g.,
listening devices), and rehabilitative services. There is
evidence that the provision of such devices and ser-
vices improves quality of life and helps to mitigate
some of the psychosocial consequences of hearing
impairment. Access and use of tertiary-level strategies
in older populations is far from optimal. For example,
population-based surveys have documented that the
prevalence of hearing aid use among adults with clin-
ically confirmed hearing loss is no better than 25%.
The cost of hearing aids is cited as one factor for these
low rates of use. Routine coverage for acquisition of
hearing aids is not available through Medicare despite
the Centers for Disease Control and Prevention’s
Healthy People 2010 guidelines for the U.S. popula-
tion that seek to increase access to hearing rehabilita-
tion services and adaptive devices, including hearing
aids, cochlear implants, and tactile or other assistive
or augmentative devices. Finally, additional research
is needed to determine why up to 30% of adults who
obtain hearing aids stop wearing them. Randomized
trials are also needed to determine whether assistive
listening devices (e.g., telephone amplifiers) and 
the provision of rehabilitative services lead to cost-
effective improvement in outcomes.

—David J. Lee and Heidi M. Lee

See also Demography of Aging; Ear Diseases; Multiple
Morbidity and Comorbidity; Vision and Low Vision
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HISPANIC ESTABLISHED

POPULATION FOR EPIDEMIOLOGIC

STUDIES OF THE ELDERLY

In 1992, it became apparent that although important
epidemiological data on elderly non-Hispanic Whites
and African Americans had become available through
the Established Populations for Epidemiologic
Studies of the Elderly (EPESE) project begun dur-
ing the 1980s in East Boston (Massachusetts), New
Haven (Connecticut), North Carolina, and rural Iowa,
comparable data were not available for Hispanic
elderly. Much of the other existing knowledge in the
area was based on data from the Hispanic Health and
Nutrition Examination Survey (HHANES) conducted
from 1982 to 1984. The HHANES covered Mexican
Americans in the Southwest, Cuban Americans in
Dade County (Florida), and Puerto Ricans in the
greater New York City area. Unfortunately, the study
was limited to persons under 75 years of age, and the
number of elderly persons included in the study was
too small to provide stable estimates of their health
status. In addition, the HHANES did not include
instruments measuring the physical functioning of
participants.

In response to a special initiative of the National
Institute on Aging, a fifth EPESE project was
initiated, the Hispanic EPESE, which included 
elderly Mexican Americans from five southwestern 
states: Texas, California, New Mexico, Arizona, and
Colorado. The primary purpose of the study was to
provide estimates of the prevalence of key physical
health conditions, mental health conditions, and func-
tional impairments in older Mexican Americans and
to compare this prevalence with that in other popu-
lations. In addition, the researchers wanted to inves-
tigate predictors and correlates of these health
outcomes cross-sectionally.

The baseline data were collected in 1993 and 1994,
with follow-up at 2 years in 1995 and 1996. To the
extent possible, the study was modeled after the exist-
ing EPESE studies, particularly the Piedmont (North
Carolina) EPESE. The Hispanic EPESE aimed at
obtaining a representative sample of community-
dwelling Mexican American elderly residing in the
five southwestern states mentioned previously.
Approximately 85% of Mexican American elderly
persons reside in these states, and the researchers
were able to obtain U.S. Census Bureau 1990 data that
are generalizable to roughly 500,000 older people.
The final sample size of 3,050 participants at baseline
is comparable to that of the other EPESE studies and
is sufficiently large to provide stable estimates of most
health characteristics of interest.

The major goal of the Hispanic EPESE is to study
the prevalence of important health problems and 
associated factors among older Mexican Americans.
Specifically, the Hispanic EPESE is designed to esti-
mate the prevalence and incidence of key physical
health conditions, mental health conditions, cause
specific mortality, impairments and disabilities, and
use of hospitals and nursing homes among Mexican
Americans age 65 years and older living in the south-
western United States. The study aims to evaluate
associated risk factors and to quantify the changes in
these related factors. A further purpose of the study is
to assess changes in physical, social, and cognitive
functioning as well as mental well-being.

Funding was obtained for two additional follow-ups
at 5 years (1998–1999) and 7 years (2000–2001). Four
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important health outcomes were examined: mortality,
physical function, depression, and institutionalization.
Focus on the uniqueness of the Mexican American pop-
ulation included immigrant status, level of accultura-
tion, strong family supports, high levels of extended
living arrangements, high rates of poverty and low lit-
eracy, and poor access to health care. Also, of the med-
ical conditions, the researchers focused primarily on
diabetes, which is highly relevant in this population.

Additional follow-ups at 11 years (2004–2005) and
13 years (2006–2007) provide opportunities for exam-
ining longer-term changes. During the 11-year follow-
up, an additional 902 persons age 75 years and older
were added to the sample. These participants have 
a somewhat higher overall level of education.
Diversifying the cohort of persons age 75 years and
older will enable the researchers to better understand
the influence of socioeconomic and cultural variation
on the lives and health of a rapidly growing segment
of the U.S. population, namely Mexican Americans
age 75 years and older. Such understanding is critical
to planning services for subsequent cohorts of older
Mexican Americans whose level of education is
higher than that of current older Mexican Americans.
Correlates of physical, emotional, and cognitive func-
tion will be examined along with how these three
areas of function are interrelated and coexist in the
same individuals as well as how they influence other
outcomes such as short-term mortality, institutional-
ization, and burden on family members.

—Laura Ray and Kyriakos S. Markides

See also Established Populations for Epidemiologic Studies of
the Elderly; Hispanics; Latin America and the Caribbean;
Longitudinal Study of Aging; Mexico; Migration
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HISPANICS

By 2002, the Hispanic population was estimated at
more than 37.4 million, representing 13.3% of the
U.S. population and becoming the largest ethnic
minority population (with African Americans a close
second). By far the largest segment of the Hispanic
population were of Mexican origin (67%), followed
by Central and South Americans (14.3%), mainland
Puerto Ricans (8.6%), other Hispanics (6.5%), and
Cuban Americans (3.7%). The Hispanic population is
growing rapidly and is expected to reach more than
103 million by 2050. Although only 5.6% of the total
Hispanic population is age 65 years and older, the
numbers and proportions of this segment of the
Hispanic population are expected to increase dramati-
cally during the next several decades.

Although Hispanics are generally disadvantaged
socioeconomically, they appear to have favorable mor-
tality and health profiles, a phenomenon often referred
to in the literature as the Hispanic paradox. With
respect to mortality, there appears to be an advantage
at all ages and Hispanic origins. It is greatest among
persons of Cuban origin and lowest among Puerto
Ricans. The advantage is evident in major causes of
death, such as cardiovascular disease and cancer, and
is typically attributed to a “healthy migrant” effect.
Hispanic immigrants, like all immigrants to the United
States, appear to be selected for good health. Any mor-
tality advantage appears to disappear by the second
generation as the children of immigrants adopt the
American lifestyle.

There is some suggestion in the literature that
mortality rates based on census and vital statistics data
may underestimate mortality among the various
Hispanic groups. A problem with the data (also found
in Asian American and Native American populations)
is misclassification of ethnicity. However, corrections
for such biases indicate that mortality rates among
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Hispanics remain relatively low. Longitudinal survey
studies that establish ethnicity by self-report do not
have the problem of misclassification of ethnicity on
death certificates. Such studies also show a Hispanic
advantage in mortality. If indeed there is substantial
return migration to their country of origin by Hispanic
immigrants after being included in the survey, their
mortality rates could be biased downward, especially
at older ages. Although this is not a concern with 
the Cuban American population, it is one with the
Mexican-origin population. However, such biases do
not appear to explain away the mortality advantages in
the Mexican American population. One recent study
of mortality of Medicare recipients found a lower
overall mortality advantage among older Hispanics
than that found in studies using other sources.
Nevertheless, there was still an advantage, giving fur-
ther support to the Hispanic paradox.

The favorable mortality rates of Hispanics in major
causes of death (e.g., cardiovascular, cancer) cannot be
explained fully by traditional risk factors. For example,
there is no evidence that rates of hypertension are lower
among Hispanics than among non-Hispanic Whites.
Data from the Hispanic Established Population for
Epidemiologic Studies of the Elderly (EPESE) that
included 3,050 Mexican Americans age 65 years and
older showed rates of measured hypertension compara-
ble to those of older non-Hispanic Whites.

Another factor that might be associated with low
cardiovascular and cancer mortality in Mexican
Americans is their traditionally lower smoking rates.
However, smoking rates of Mexican American men
have been comparable to rates for the general popula-
tion during the past two decades. Smoking rates are
also high among Puerto Rican and Cuban American
men. Men in most Hispanic populations, especially
Puerto Ricans and Mexican Americans, exhibit heavy
alcohol consumption patterns that may explain high
mortality from cirrhosis of the liver and is also proba-
bly related to high rates of Hepatitis C.

Most Hispanic populations have high rates of dia-
betes, which is a risk factor for cardiovascular disease.
They also have high rates of obesity and physical inac-
tivity, both of which are factors that result in higher
cardiovascular disease mortality. High rates of diabetes

among Mexican Americans and Puerto Ricans have
been attributed to high rates of poverty and obesity.
However, even after these factors are taken into
account, Mexican Americans continue to have sub-
stantially higher rates of diabetes than do non-Hispanic
Whites. These high rates have been attributed partly to
genetic factors related to the high degree of American
Indian admixture. Puerto Ricans also have significant
American Indian admixture as well as African
American ancestry. On the other hand, Cuban Americans,
especially the older generation, are primarily of
European ancestry and have rates of diabetes that are
comparable to those of non-Hispanic Whites.

Data from the Hispanic EPESE show that high
rates of diabetes among Mexican Americans continue
into old age. However, there is a significant drop in
prevalence after 75 years of age, most likely resulting
from higher mortality among diabetics. Among
Mexican Americans, diabetes appears earlier in life, is
more severe, and is associated with more complica-
tions. Recent data from the Hispanic EPESE show
that the negative effects of diabetes in older Mexican
Americans are exacerbated by high rates of depres-
sion and high depressive symptomatology. Depressed
diabetics are less physically and socially active and
are less likely to care for themselves adequately; thus,
they are more likely to experience complications and
earlier death.

Partly because of high rates of diabetes, older
Mexican Americans (despite possible favorable over-
all mortality profiles) appear to be more disabled than
older non-Hispanic Whites. This has also been found
to be the case for older mainland Puerto Ricans but
not older Cuban Americans, whose health profile is
close to that of the non-Hispanic White population.
Data from the Hispanic EPESE show higher rates 
of disability in each of five activities of daily living
(ADLs)—eating, toileting, dressing, bathing, and
transferring—among older Mexican Americans than
among older non-Hispanic Whites. The same is true
for instrumental activities of daily living (IADLs).
There is also some evidence that older Puerto 
Ricans are slightly more disabled than older Mexican
Americans, whereas older Cuban Americans are less
disabled than older Mexican Americans.

Hispanics———273



Another reason for high disability rates among
older Hispanics living in the community may be the
population’s low rates of institutionalization. Low
institutionalization rates have been attributed to strong
family supports and to discrimination against mem-
bers of certain Hispanic groups. Hispanic families 
are more likely to view nursing homes as a last resort.
Research on Mexican Americans suggests that those
who are institutionalized, even though they are few 
in number, tend to be more physically and mentally
impaired than non-Hispanic White nursing home
residents. At the same time, this implies that more
disabled older Mexican Americans than older non-
Hispanic Whites are cared for in the community, plac-
ing additional burdens on the family. As Hispanics
become more acculturated and assimilated into the
larger society, and as more and more people move
away from their parents’ communities at a younger
age, there may very well be an increased need for
nursing homes and assisted-living facilities.

With respect to mental health, the evidence is less
clear. The 1982–1984 Hispanic Health and Nutrition
Examination Survey (H-HANES) revealed low rates 
of depressive symptomatology among Mexican
Americans 20 to 74 years of age. The Hispanic
EPESE, on the other hand, has found high rates of
depressive symptomatology among older Mexican
Americans. Earlier research suggested higher rates of
depressive symptomatology among mainland Puerto
Ricans than among residents of Puerto Rico. These
rates for mainland Puerto Ricans were also higher than
the rates for Mexican Americans, Cuban Americans,
and African Americans. Recent data from the Hispanic
EPESE suggest that older Mexican Americans living
in heavily Hispanic neighborhoods are less likely to
report high depressive symptomatology, suggesting a
protective effect of Hispanic concentration.

It is not clear what the prevalence of Alzheimer’s
disease and other dementias is among older Hispanics.
Recent research suggests that Caribbean-origin
Hispanics (e.g., Puerto Ricans, Dominicans) are more
genetically predisposed to Alzheimer’s disease than
are non-Hispanic Whites, possibly because of high
rates of African American ancestry. Comparable data
on Mexican Americans are not currently available.

Older Hispanics in all groups are less likely to have
Medicare than are older non-Hispanics. In addition,
most Hispanics are less likely to have supplemental
private insurance, although many have Medicaid.
Nevertheless, older Hispanics are considerably 
more likely to be insured than are middle-aged and
younger Hispanics, and this may very well explain
older Hispanics’ relatively high rates physician use.
And although older Hispanics might not underuse
physician services, there is some evidence that they
may delay seeking treatment for certain symptoms
and that some may be unaware that they have diabetes
and/or hypertension.

In sum, the health status of Hispanics and older
Hispanics seems paradoxical given the population’s
relatively low socioeconomic status (with Cuban
Americans being an exception). Mortality rates
appear to be favorable in all Hispanic groups, in both
genders, and at all ages. Even though there is suspi-
cion that biases in mortality data might be responsi-
ble, the majority of the evidence points to a mortality
advantage that may very well reflect a healthy migrant
effect. At the same time, older Hispanics (again with
Cuban Americans being the exception) appear to be
more disabled than older non-Hispanic Whites, possi-
bly because of high rates of diabetes and physical
inactivity. As the various Hispanic populations con-
tinue to grow and age rapidly, more attention needs to
be given to their special health problems and health
care needs. Research also needs to appreciate the
diversity of the Hispanic population with respect to
age, country of origin, immigration history, cultural
background, and socioeconomic characteristics.

—Kyriakos S. Markides

See also Hispanic Established Population for Epidemiologic
Studies of the Elderly; Latin America and the Caribbean;
Mexico; Migration
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HIV AND AIDS

Approximately 5 million people are infected with the
human immunodeficiency virus (HIV) every year,
with hundreds of thousands being older adults. HIV
damages a person’s immune system so that it cannot
fight off diseases. As the immune system weakens, a
person faces the danger of life-threatening infections
and cancers and eventually is diagnosed with acquired
immunodeficiency syndrome (AIDS). At any point in
the disease process, even before an HIV test is posi-
tive or symptoms develop, an HIV-infected person 
can infect others. Transmission usually occurs
through sex, needle sharing, or use of blood products.

The number of HIV/AIDS cases among older
people is growing for two major reasons. First,
HIV/AIDS is popularly perceived as a young person’s
disease. Older persons and their health care workers
often do not perceive that they are at risk. Older indi-
viduals, with little fear of unwanted pregnancies, are
less likely to use condoms during sexual intercourse
or to participate in routine HIV testing. They often
know less about HIV than do younger people—how it
is spread and the importance of using condoms, of not
sharing needles, and of getting tested. The availability
of drugs for erectile dysfunction have further
expanded the number of elderly persons having risky
sex on a regular basis.

Second, because of the availability and success of
antiretroviral therapy in the developed world, most
persons with HIV infection who adhere strictly to up-
to-date medical regimens, will live out a normal life
span. This means that individuals infected during
early adulthood may now be reaching their 50s, 60s,
and 70s.

Epidemiology

In the United States, 9% of new AIDS cases involve
persons age 55 years and older, and 14,000 people
were age 65 years and older at the time of their AIDS
diagnoses. Thousands more are living with HIV infec-
tion, and thousands more do not know their HIV sta-
tus. Since the beginning of the epidemic, 50,000
people age 55 years and older have been diagnosed
with AIDS. Early in the epidemic, contaminated blood
products were a major risk factor, and the largest
percentage of these HIV infections occurred in per-
sons over 60 years of age. Because effective treat-
ments were not available, most of these patients died
quickly. Regarding more recent epidemiology in the
United States for those age 50 years and older, 84%
are male, 60% are Black or Hispanic, and 57% are
gay/bisexual and/or injection drug users.

Major Risk Factors

Advancing age itself is a risk factor for many infectious
diseases, including HIV, due to lower immune function-
ing. The primary mode of transmission for older adults
is having sex without the use of a latex or polyurethane
condom. The virus passes from the infected person 
to the partner in blood, semen, and/or vaginal fluids.
Condoms, if used properly, prevent an infected person
from transferring HIV to another person.

Another major risk factor is sharing needles with
an infected person. Injected drugs may be illegal or
may be therapeutic substances. For example, patients
with diabetes who inject insulin or draw blood to test
glucose levels may share needles to save money. For
those who receive medical care in developing coun-
tries, contact with HIV-infected blood through trans-
fusions or other procedures is still a major risk factor.
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Assessment of Risk

Older people often do not get diagnosed until later in
the disease because health care workers often fail to
consider an HIV diagnosis. Some are uncomfortable
asking people who look like their parents or grand-
parents about their sex lives and whether they use
drugs. Older people are less likely than younger
people to talk about their sexual behavior or drug use
with their doctors.

HIV infection is often initially misdiagnosed first
as an age-related disease. HIV dementia may be mis-
diagnosed as Alzheimer’s disease, HIV pain may 
be misdiagnosed as arthritis, and HIV wasting may be
misdiagnosed as cancer. The Centers for Disease
Control and Prevention (CDC) recommends that
health care workers take sexual and drug histories
from their older patients and discuss their HIV risk. A
thorough risk assessment includes a frank discussion
of sexual and drug (including alcohol) use behaviors.
This provides an opportunity to discuss risky behav-
iors and how to modify them. HIV risk-assessment
techniques have been widely published.

HIV Testing

The number of older HIV infected persons is much
higher than is actually reported because health care
providers do not always test this population for
HIV/AIDS and older people often mistake the signs of
HIV/AIDS for normal aging. Also, older people may
be ashamed or afraid of being tested until they have
serious symptoms. For these reasons, older people
often have the virus for years before being tested. By
the time of diagnosis, the virus may have affected the
immune system so much that survival time is very
short. Early detection of HIV leads to a longer life and
reduced transmission to others.

When people become aware of their infection, they
usually take steps to avoid infecting others. The CDC
strongly encourages all health care providers to
include HIV testing, when indicated, as part of routine
medical care. Testing is becoming more available in
community settings such as homeless shelters, retire-
ment communities, low-income housing, senior centers,

and mobile testing sites. Rapid HIV antibody tests
produce results in minutes, helping to ensure that
patients are informed of their diagnosis and receive
lifesaving treatment. A home HIV test kit is also avail-
able at drugstores. Because it can take as long as 
6 months after infection for HIV antibodies to be
detectable and result in a positive test, testing should
be repeated frequently until 6 months after the last
episode of risky behavior.

Treatment for HIV

The latest U.S. treatment guidelines are available at
www.aidsinfo.nih.gov. A combination of various anti-
retroviral drugs is used to treat HIV, although other
drugs may be needed to prevent opportunistic infec-
tions. With aging patients, those providing treatment
will need to be keenly aware of underlying disorders
of aging, potential drug–drug interactions, proper dos-
ing, and overlapping toxicity of concurrent drugs.

Multiple Effects

HIV may affect older persons in many ways. Infected
persons may become depressed or experience other
symptoms associated with the HIV mental health
spectrum. Many may be homeless or alone without a
strong network of friends or family to help. They may
be coping with diseases associated with aging, such 
as diabetes, heart problems, and high blood pressure,
that further exacerbate their weakened health status.

In addition, many young people who are HIV
infected turn to their parents or grandparents for sup-
port. Older people may find themselves caring for
adult children who are infected or for their orphaned
HIV-infected grandchildren. These older surrogate
parents are at increased risk for stress-related condi-
tions. There are many psychosocial issues associated
with AIDS and older adults, and many special services
are needed for this population.

Prevention

The costs of preventing HIV infections vary widely,
but the cost almost always represents a small fraction
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of the cost of providing lifelong pharmaceutical treat-
ment. HIV prevention activities include education,
counseling, HIV testing, and prevention supplies such
as condoms and sterile injection equipment. Two of
the challenges of prevention among older persons are
their limited HIV knowledge and their mistaken belief
that they are not at risk.

Health care providers should be able to demon-
strate the proper use of both the male condom and the
female condom and to discuss issues such as absti-
nence, being faithful to one’s sexual partner, personal
and mutual masturbation, safe use of needles, and the
need for screening for other sexually transmitted
diseases. HIV testing for early detection is the key to
prevention. When persons who carry the virus have
been identified, education and counseling can target
the behaviors that put their partners and others at risk.
All older persons need to know how to take the
necessary precautions to minimize the possibility of
transmission of this deadly disease. There is still no
cure for HIV infection, so disease prevention strate-
gies are emphasized.

—Michael D. Knox

See also Health Communication; Immune Function;
Infectious Diseases; Sexuality
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HOME CARE

Home care is one of the fastest-growing components 
of the U.S. health care industry. The term home care
encompasses three models of care: skilled home health
care, home-based long-term care services, and high-tech
home care. Growth in this industry has been fueled by
several important trends: (a) advances in the technolog-
ical capacity to provide complex care at home, (b) the
search for less costly alternatives to hospital and nursing
home care, (c) the emergence of third-party payment for
a variety of forms of home care, and (d) the strong and
consistent preferences of consumers and their families
to receive care in their homes whenever possible.

Skilled Home Health Care

The first home care programs began during the 1880s
and became housed in local public health departments
during the Progressive Era when concerns about
communicable disease stimulated the development of
visiting nurse services. Between 1915 and 1960, hos-
pitals began to provide home care posthospitalization;
however, real growth in this model began in 1965
when skilled home care was included as a benefit in
Medicare. The Medicare benefit, an adjunct to hospi-
tal care, was limited to persons who were homebound;
certified by a physician to require skilled nursing and
speech, occupational, and/or physical therapy; and in
need of intermittent (vs. continuous) care.

Medicare home health care programs and users
have grown substantially. From 1967 to 1997,
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Medicare home care was reimbursed retrospectively
based on the number of visits provided. From 1967 
to 1997, the number of Medicare-certified agencies
increased from 1,753 to 10,444. From 1974 to 1997,
the number of clients served per year grew from
500,000 to 3.5 million, the number of visits increased
from 10 million to 250 million, and reimbursements
grew from $1 million to $1.7 billion. Most of this
growth occurred between 1989 and 1996 after a class
action lawsuit forced the Department of Health and
Human Services to expand its interpretation of the
Medicare eligibility criteria. Once the interpretation
was expanded, reimbursements skyrocketed, growing
at an annual rate of 33% between 1989 and 1997. To
stem this rate of growth, the Balanced Budget Act 
of 1997 put in place an Interim Payment System (IPS)
and mandated the development of a Prospective
Payment System (PPS) for Medicare home care.
Under the IPS, reimbursements declined rapidly and
an estimated 1,000 agencies went out of business. The
new PPS was initiated in 2000 and pays providers
prospectively for care, based on a case mix adjuster
that takes into account the severity of the patient’s
condition. Currently, little is known about the impact
of the PPS for home care on client outcomes. This is
an issue that urgently requires research.

Medicare home health care users are predomi-
nantly (91%) aged beneficiaries whose most common
principal diagnoses are diseases of the circulatory sys-
tem, injury and poisoning, and diseases of the muscu-
loskeletal system. Skilled home health care is also
reimbursed by Medicaid, by private insurance poli-
cies, and by Medicare managed care plans. In most
cases, these payers model the benefit after the
Medicare skilled care benefit.

Homemaker/Chore Programs

Low-tech homemaker and home health aide services
are intended to help people remain in the community
and forestall nursing home use. These programs pro-
vide assistance with personal and instrumental activi-
ties of daily living (IADLs) to persons of any age with
disabilities who seek to remain in their homes. It is
estimated that 12,000 home care providers (64% of the

total supply) in the United States in 2000 were uncer-
tified providers who may provide low-tech services.

The most rapidly growing reimbursement source
for low-tech home care during recent years has 
been the Medicaid Section 2176 home and commu-
nity-based care waiver that was created by Congress
in 1981 to decrease the use of nursing homes by
Medicaid-eligible aged, disabled, and developmen-
tally disabled beneficiaries. Under this program, states
apply for permission from the federal government to
modify benefits otherwise required for Medicaid pro-
grams. States can expand services covered, expand
income eligibility criteria, or target specific geo-
graphic areas for increased benefits. Across the states,
spending for individuals with developmental disabili-
ties has increased most rapidly, accounting for
approximately 75% of total waiver expenditures in
2001 as states have moved to provide care to this pop-
ulation in less restricted, more integrated group and
small homes outside of nursing homes and state insti-
tutions. Despite this rapid growth, it is important to
note that the generosity of Medicaid waiver programs
and the scope of services provided vary greatly by
state. More uniformity in services provided across
states may occur in the future as states comply with
the Supreme Court’s Olmstead v. L.C. decision that
mandates that states strive to enable persons with dis-
abilities to receive care in the most integrated setting
possible. As a result of the Olmstead decision, many
states are now diverting funds previously spent on
nursing homes to support greater amounts of in-home
services.

High-Tech Home Care

The third type of home care combines skilled home
care with high-tech medical equipment and pharma-
ceuticals. Services provided under this model
include enteral and parenteral nutrition, intravenous
antibiotics, electric left ventricular assist devices,
oxygen concentrators and portable ultrasonic nebu-
lizers, and telemedicine. These programs generally
involve a partnership between a home care agency
and a pharmacy, and they enable persons who previ-
ously spent weeks in intensive care units to receive
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care in the home, at work, or overnight while sleep-
ing. The Medicare and private home care models
described previously account for approximately 75%
(or $30 billion) of total home care industry expendi-
tures, and the high-tech sector accounts for the
remaining 25%.

As stated previously, home care in its various
forms has grown rapidly and is expected to continue
to grow rapidly as the technical boundaries of care
that can be provided safely and effectively at home
continue to expand, in accordance with the expressed
preferences of the overwhelming majority of health
care consumers.

—Susan L. Hughes

See also Assisted Living; Death, Dying, and Hospice Care;
Long-Term Care; Palliative Care and the End of Life
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HOMELESSNESS AND

HEALTH IN THE UNITED STATES

Homelessness, according to the Stewart B. McKinney
Act of 1994, involves an individual without an immov-
able sufficient nighttime residence. To be homeless,
however, means more than to lack a domicile; it is a
symptom of personal and societal disaffiliation. It is

estimated that there are between 1 million and 2
million homeless people in the United States.
Homelessness affects a wide variety of people—
healthy and sick; employed and unemployed; veterans
of the armed forces; men, women, and children; ado-
lescents; and older adults. Approximately 25% of the
homeless population in the United States is over 50
years of age, 25% is under 31 years of age, and 50% is
between 31 and 50 years of age. Ethnically, approxi-
mately 49% of the homeless population in the country
is African American, 32% is Caucasian, 12% is
Hispanic, 4% is Native American, and 3% is Asian.

The homeless population in the United States has
a higher incidence and prevalence of both acute and
chronic medical conditions compared with the gen-
eral (non-homeless) population. For some homeless
persons, ill health can be a precipitating factor of
homelessness. For others, however, homelessness
itself generates illness because of the constant expo-
sure to the weather, crowded shelters, unsanitary liv-
ing conditions, lack of sleep, poor nutrition, adverse
lifestyle practices, and lack of health care. There are
many medical conditions that are common among
homeless individuals, including substance abuse,
acute infections, upper respiratory problems, muscu-
loskeletal problems, hypertension, mental illness,
dermatologic disease, gastrointestinal ailments,
ophthalmologic disease, dental disease, and trauma.
However, mental illness, substance abuse, and mus-
culoskeletal problems are among the most prevalent
disease conditions found in the general homeless
population in the United States. With limited access
to health care services, these health problems often
go untreated or treatment is delayed. Homeless indi-
viduals, therefore, are caught in a cycle that requires
medical care earlier but prevents access until more
costly care is required.

Access to health services by homeless individuals
is limited by a few key barriers to care—financial,
bureaucratic, programmatic, and personal. Financial
barriers to care include lack of health insurance,
limited health care benefits, and limited (or lack of)
income. Bureaucratic barriers to care include
restrictive eligibility criteria for health care benefits,
arduous registration procedures, long waits at clinics,
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inflexible clinic scheduling, restricted clinic hours,
and lack of transportation to clinics. Programmatic
barriers to care include lack of outreach health ser-
vices that are geared toward the special needs of
homeless individuals, scarce social services, multiple
providers, and disrespectful or negative attitudes of
health care providers (potentially alienating homeless
individuals from seeking medical care). Personal bar-
riers to care include mental illness and substance
abuse, lack of self-efficacy to compete for social and
health services in the traditional institutional setting,
and the low priority given to health care compared
with the basic needs of finding food and shelter.

For many homeless individuals, the county hospi-
tal and emergency room (ER) setting has become the
primary source of usual medical care. This is perhaps
in part because homeless persons generally enter the
health care system when treatment of an acute or
chronic illness appears to be critical, ERs are open at
all times, appointments are not necessary, and many
county hospitals are located in areas where the home-
less reside.

The hospital and ER setting, however, is not ideal
for homeless individuals to receive primary health
care services. The hospital and ER is also a more
costly setting to deliver primary health care to home-
less individuals. Moreover, continuity of care is
usually limited in the ER setting, and the principal
complaints or medical issues of the homeless persons
are usually the only medical conditions treated.
However, homeless individuals generally suffer from
multiple health problems. Thus, readmission rates
(and health care costs) for homeless individuals are
often high after discharge from the hospital and ER
setting. It is estimated that hospitalization rates of
homeless persons are four times greater than the U.S.
norms, and many of these hospital admissions are for
preventable medical conditions. This has a direct
financial impact on the U.S. health care system. It is
estimated that the average cost of a hospital stay in
New York, for example, is $2,400 more for a homeless
patient than for a non-homeless patient.

Hospitals and ERs need to explore alternative
modes of health services delivery not only to improve
access to care for homeless individuals but also to

reduce the high costs of hospitalization and medical
care associated with the homeless population. One
alternative model that is being used by a few county
hospital systems in cities across the United States
(e.g., Dallas, Los Angeles, San Francisco, New York)
to provide primary care to homeless individuals is
mobile medical unit programs and clinic-based out-
reach centers (i.e., homeless outreach programs).
Previous research suggests that homeless individuals
receiving care from accessible homeless outreach
programs designed to address their special needs will
indeed use the health services and return for subse-
quent visits. This pattern of use is perhaps a result of
the mobile medical units and outpatient clinics pro-
viding services where homeless people congregate,
thereby eliminating transportation and access barri-
ers, and of the services being delivered by health care
professionals who are sensitive to the special needs of
homeless individuals. Also, these homeless outreach/
outpatient services are generally free of charge, and
patients are seen on a walk-in basis (no appointments
are needed). The latter is extremely important
because the need to make appointments can deter
homeless persons from seeking care. Previous
research has also found that, for homeless individu-
als, there are fewer barriers to returning for care at a
familiar and accessible site already visited (e.g., a
mobile medical unit, a community-based outpatient
clinic) than to seeking care at a new site or at an
inpatient setting.

In conclusion, homelessness affects a wide variety
of people across the United States. The homeless pop-
ulation is a vulnerable population and one that has
(and engenders) numerous and complex health prob-
lems. With limited access to health care services, the
health problems associated with homeless individuals
often go untreated or treatment is delayed (until more
costly care is required). Communities (and county
hospital systems) that make a commitment to their
homeless populations by making social support
services (e.g., outreach medical services) accessible to
homeless individuals will, in the long run, not only
mitigate many of the barriers that prevent the home-
less population from obtaining primary medical care
but also mitigate unnecessary and costly health care
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expenditures. This benefits both the community and
the homeless population.

—Paul A. Nakonezny

See also Demography of Aging; Economics of Aging;
Education and Health; Living Arrangements
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HOMEOSTASIS

See ALLOSTATIC LOAD AND HOMEOSTASIS

HONOLULU–ASIA AGING STUDY,
HONOLULU HEART PROGRAM

The Honolulu–Asia Aging Study (HAAS) is a prospec-
tive epidemiological cohort study with a conceptual
focus on neurodegenerative diseases and stroke during
late life. It uses the cohort and accrued data of the
Honolulu Heart Program (HHP), which began in 1965
with the interview and examination of 8,006 Japanese
American men who were born between 1900 and 1919
and were living on the island of Oahu.

The HAAS is a National Institute on Aging
(NIA)–funded component and addition to the HHP,

a prospective cohort study of heart disease, stroke,
and cancer that was established by the National
Heart, Lung, and Blood Institute (NHLBI). The HHP
was designed to confirm reports that middle-aged
men of Japanese ancestry living in the United States
had a substantially higher risk of coronary heart
disease than did Japanese men living in Japan.
Prospective cohort studies of men born between
1900 and 1919 who were residing in Japan,
Honolulu, or San Francisco comprised the larger
NI–HON–SAN (Nippon–Honolulu–San Francisco)
multicentered study that began in 1965. Follow-up
examinations in the HHP were conducted from 1967
to 1969 and from 1971 to 1974 with the collection of 
extensive information related to heart disease, cancer,
and stroke.

Between 1991 and 1993, the NIA, NHLBI, National
Institute of Nursing Research, and Department of
Veterans Affairs cosponsored and completed reexami-
nations of 3,734 surviving study participants (age range
71 to 93 years), the fourth examination of the full
cohort since the inception of the HHP. The fourth HHP
examination included measurement of cognitive func-
tion and screening for cognitive impairment, detection
and differential diagnosis of cases of dementia by stan-
dardized clinical evaluation, objective and subjective
assessments of physical functioning, depression screen-
ing, history of chronic diseases and other medical con-
ditions, and other lifestyle, health, and behavioral
factors. Similar to the baseline NI–HON–SAN multi-
centered study, the HAAS was designed in cooperation
with researchers from centers in Japan, Taiwan, and the
United States, and cohort studies paralleling the HAAS
were conducted during this time in Seattle, Hiroshima,
and Taipei.

Subsequent 2- to 3-year interval follow-up HAAS/
HHP examinations were conducted as follows: 1994
to 1996 on 2,705 men in a fifth examination 
(age range 74 to 95 years), 1997 to 1999 on 1,991 men
in a sixth examination (age range 77 to 98 years),
1999 to 2000 on 1,523 men in a seventh examination
(age range 79 to 100 years), and 2001 to 2003 on
1,200 men in an eighth examination (age range 81 to
103 years). Three additional follow-up examinations
are currently planned and in progress.
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Methods for screening, clinical diagnosis, and
classification of dementia are standardized across 
all HAAS examinations. Individuals judged to meet
Diagnostic and Statistical Manual of Mental
Disorders, Third Edition–Revised (DSM-III-R) crite-
ria for dementia also have brain computed tomogra-
phy (CT) or magnetic resonance imaging (MRI) scans
and blood tests, including complete blood count,
chemistry profile, Vitamin B12 level, red blood folate
level, rapid plasma regain, and thyroid function tests.

An autopsy component of the HAAS began in
1992 to corroborate and address accuracy of clinical
criteria for diagnosis of Alzheimer’s disease and other
neurodegenerative diseases. Autopsies are sought on
all deaths within the cohort, and approximately 20%
of the decedents’ next of kin grant this permission.
Among the cohort decedents who were diagnosed
with dementia, approximately 50% of next of kin
grant permission for their autopsies. Brains are fixed
by immersion in 10% buffered formalin for at least 
10 days, with brain weight measured before and after
fixation. Extensive microscopic analyses are carried
out on 42 brain regions. More than 650 brain autop-
sies had been completed by the end of 2005.

Another important source of information on brain
structure and aging derives from an MRI study of 
a subsample of participants in the fifth examination 
(n = 621 scans). The subsample included approxi-
mately a 10% random sample of cognitively normal
participants with oversampling of those with prevalent
dementia, those who scored poorly on the Cognitive
Abilities Screening Instrument but did not meet crite-
ria for dementia, those with an apoE e4 genotype, and
those with a clinically confirmed stroke. Scans were
acquired with a GE Signa Advantage 1.5 Telsa
machine. The acquisition protocol included a T1-
weighted sagittal sequence, a three-dimensional coro-
nal spoiled gradient echo sequence, and axial T2 and
proton density-weighted fast-spin echo sequences.
Number of lacunes, cortical and subcortical infarcts,
and white matter lesions were graded and quantified
by trained radiologists.

In the seventh examination, the NIA funded 
the Honolulu–Asia Aging Study of Sleep Apnea
(HAASSA), in collaboration with researchers

conducting the NHLBI-funded Sleep Heart Health
Study (SHHS), to investigate relationships between
sleep-disordered breathing and deficits in neuropsy-
chological functioning, especially attention and con-
centration. Participants without an existing diagnosis
of moderate or more severe dementia and those not 
on treatment for sleep apnea or on oxygen therapy
were recruited to undergo an unattended overnight
polysomnography (PSG) conducted in their homes
according to criteria established previously for 
the SHHS. Less than half of the eligible participants at
the seventh examination (n = 718) participated in the 
PSG sleep study. The PSG was conducted with a
Compumedics PS-2 system with the following mon-
tage: central electroencephalogram (C4/A1 and C3/A2),
right and left electrooculogram, chin electromyogram,
a single bipolar electrocardiogram, finger pulse
oximetry, chest and abdominal excursion by respi-
ratory inductance plethysmography, airflow by
oronasal thermocouples, body position, and ambient
light. Scoring of the sleep studies for severity of sleep
apnea, including an apnea–hypoxia index and per-
centage oxygen desaturation, were standardized and
followed the criteria established by the SHHS reading
center.

The HAAS provides a unique opportunity to
assess previously collected clinical data in a cohort
that is undergoing ongoing surveillance for the inci-
dence of Alzheimer’s disease, vascular dementia,
and Parkinson’s disease as well as other common
conditions during late life, including stroke, cardio-
vascular disease, diabetes, and obstructive sleep
apnea. Epidemiological research in cohorts studied
longitudinally from middle to late life provides a
special opportunity to examine the determinants 
of aging-related phenomena and aging-associated
diseases. The extensive historical data gathered
prospectively during middle age can provide knowl-
edge about the importance of midlife health status
and lifestyle behaviors that can contribute to healthy
aging.

—Daniel J. Foley and Lon R. White

See also Asia; Cardiovascular Health Study; Cardiovascular
System
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HORMONE THERAPY

See MENOPAUSE AND HORMONE THERAPY

HOSPICE CARE

See PALLIATIVE CARE AND THE END OF LIFE

HYPERTENSION

Hypertension is defined as a persistent elevation of
arterial blood pressure. It is one of the most common
medical conditions in the Western world. Despite a
growing awareness of hypertension and its complica-
tions, its treatment is still inadequate for many older
adults. There can also be secondary problems with
access to health care, inappropriate treatment goals by
primary physicians, and individual ignorance of the
seriousness of the disease. Many older adults are

unaware that they have high blood pressure because
they are symptom free until experiencing complica-
tions such as a stroke or myocardial infarction.

Hypertension can be described or classified in
different ways. These classifications are used together
to describe types of hypertension appropriately. Blood
pressure has two components: systolic and diastolic.
When both systolic and diastolic blood pressures 
are elevated, it is simply called hypertension.
Hypertension is called isolated systolic hypertension
when the systolic blood pressure is elevated without
the diastolic blood pressure being elevated. Isolated
systolic hypertension is the most common type of
hypertension in older adults. Isolated diastolic hyper-
tension is less common in older adults and occurs
when the diastolic blood pressure is elevated without
elevation of the systolic blood pressure.

Another way to describe hypertension is by the
degree of elevation of blood pressure from normal to
Hypertension Stage 2. Table 1 illustrates the seventh
report of the Joint National Committee (JNC 7) clas-
sification. This classification is used for treatment as
well as to identify individuals at risk for complica-
tions. For example, when left untreated, individuals
with Hypertension Stage 2 have a higher risk of com-
plications than do those with Hypertension Stage 1.
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Table 1 Classifications of Hypertension

Systolic Diastolic 
Blood Pressure Blood Pressure

Classification (mm/Hg) (mm/Hg)

Normal < 120 < 80

Prehypertension 120–139 80–89

Hypertension 
Stage 1 140–159 90–99

Hypertension 
Stage 2 160 100

Source: Adapted from Chobanian, AV, Bakris, GL, Black, HR,
Cushman, WC, Green, LA, Izzo, JL Jr, Jones, DW, Materson,
BJ, Oparil S, Wright, JT Jr, & Roccella, EJ. Seventh report 
of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure; 2003.
Hypertension 42(6):1206–52.

Note: These classifications apply to adults who are not taking
medications for hypertension and are not acutely ill.



Therefore, one of the objectives of the hypertension
treatment is to decrease the blood pressure to the
appropriate level of blood pressure (target goal) to
minimize future complications and prevent mortality.

Another way to describe or classify hypertension 
is by the cause of the hypertension as primary or
secondary. Primary hypertension has been associated
with a family history of hypertension, salt intake,
obesity, and alcohol use. Primary hypertension, also
called idiopathic or essential hypertension, is the 
most common type of hypertension. Nearly 90% of
hypertensive older adults have primary hypertension.
Primary hypertension is not caused by any other
disease, and it tends to be more common and severe in
African Americans than in non-Hispanic Whites.
Secondary hypertension is caused by other medical
conditions or drugs. Common causes of secondary
hypertension are renal artery stenosis, thyroid disor-
der, pheochromocytoma, and drugs such as corticos-
teroids. Secondary hypertension is less common than
primary hypertension and can even coexist with pri-
mary hypertension. For example, a person can suffer
from primary hypertension and renal artery stenosis,
causing secondary hypertension. Treatment for sec-
ondary hypertension is aimed at the disease that is
causing the blood pressure elevation. Drugs can cause
or worsen hypertension. Even over-the-counter med-
ications, such as the pseudoephedrine frequently used
in cold medications and nonsteroidal anti-inflammatory
medications, can exacerbate hypertension.

Prevalence of hypertension increases with advanc-
ing age in the United States. For those over 65 years
of age, the prevalence is at least 60%, depending on a
person’s age and ethnicity. There is a clear relation-
ship between high blood pressure and age. This rela-
tionship is seen mainly in industrialized populations
and likely is due to environmental factors.

Environmental and age-related factors predispose
individuals to hypertension. Environmental factors that
are associated with hypertension include diets with
high salt content, obesity, and a sedentary lifestyle.
Obesity increases the risk of cardiovascular mortality,
diabetes, and hypertension. Active older adults have
been found to have less obesity and a lower risk of car-
diovascular diseases. High peripheral vascular resistance,

reduced large artery compliance, increased blood pres-
sure variability, and relatively greater systolic hyperten-
sion characterize hypertension in older adults.
Age-related changes in multiple systems, including the
cardiovascular systems, predispose older adults to
hypertension. It is likely that age-related changes and
environmental factors interplay, causing the increase in
the prevalence of hypertension in older adults.

Hypertension in older adults has been associ-
ated with a number of complications such as stroke,
myocardial infarction, and other cardiovascular dis-
eases. Systolic blood pressure, more so than diastolic
blood pressure, has been identified as a powerful risk
factor for morbidity and mortality. Event with mild
elevations of systolic blood pressure, these complica-
tions are seen more frequently than they are in nor-
motensive adults.

Cardiovascular disease is the number-one killer 
in the United States for both men and women over 
50 years of age. Cardiovascular diseases are strongly
associated with hypertension. The incidence of car-
diovascular diseases increases with age, especially in
women. The female-to-male risk for cardiovascular
diseases is nearly the same at 75 years of age, whereas
in younger individuals the risk is more common in
men. Congestive heart failure (CHF) or congestive
heart disease (CHD) is one of the cardiovascular
diseases and is one of the most common causes of
hospitalization in older adults. It can be a debilitating
disease and a major cause of morbidity and mortality
in older adults. Left ventricular hypertrophy, another
complication of long-standing hypertension, has been
associated with heart failure, myocardial infarction,
and sudden death. Complications and risks of chronic
hypertension include the following:

• Chronic renal disease
• Left ventricular hypertrophy
• CHF or CHD
• Myocardial infarction
• Transient ischemic attack
• Intracerebral hemorrhage
• Stroke
• Coronary artery disease
• Peripheral vascular disease
• Hypertensive retinopathy
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• Cognitive impairment
• Vascular dementia

Diagnosis

Initial diagnosis of hypertension should be based on at
least two measurements of blood pressure at rest over
a few weeks. Proper measuring of blood pressure is
essential for accuracy. Blood pressure should be mea-
sured in a warm quiet setting after 5 minutes of rest
with appropriate equipment and technique. Caffeine
or drugs that can increase blood pressure should be
avoided prior to the blood pressure testing. It is rec-
ommended to check the blood pressure while sitting
and standing to evaluate for positional changes in
blood pressure. If blood pressure drops while stand-
ing, the physician needs to be extra careful when con-
sidering the use of medication to control the blood
pressure. More specifically, the physician should be
cautious because medication can exacerbate the blood
pressure drop and cause orthostatic hypotension.

After an older adult is diagnosed with hyperten-
sion, he or she will require evaluation for possible
secondary causes of hypertension and target organ
damage due to long-standing high blood pressure.
Examples of medical problems that are target organ
damage due to hypertension include stroke, myocar-
dial infarction, and left ventricular hypertrophy. In
addition to identifying target organ damage, the over-
all cardiovascular risk factors, such as smoking, dys-
lipidemia, and obesity, should be identified. Assessing
for possible causes of hypertension, target organ dam-
age, and other cardiovascular risk factors may trigger
additional treatments to minimize future cardiovascu-
lar morbidity and mortality.

A complete history, physical exam, electrocardio-
gram, and laboratory testing that include hemoglobin,
blood chemistries, urinalysis, and lipid profiles are
required in the initial assessment of a hypertensive
older adult. The history should include the duration of
hypertension, prior drug treatment, family history,
diet, and psychosocial factors such as work and stress.
The physical examination should include a heart,
lung, and extremities examination; fundoscopy evalu-
ation; and neurological assessment.

Usually, uncomplicated primary hypertension is
asymptomatic. Some symptoms that have been asso-
ciated with, but are not unique to, hypertension are
headaches and tinnitus. When older adults have target
organ damage such as heart failure due to chronic ele-
vation of blood pressure, symptoms can include 
shortness of breath, lower extremity edema, and
fatigue. The signs and symptoms that an individual
will experience depend on the organ system that has
been affected by the long-standing hypertension.

Treatment

Appropriate control of arterial blood pressure 
has been shown to be beneficial for the great majority
of older adults. The goal of treatment is to minimize
future complications for long-standing high blood
pressure. In general, the target goal is to keep the
blood pressure below 140/90 millimeters of mercury
(mm/Hg) if possible. If that target blood pressure can-
not be reached, an intermediate target goal of blood
pressure below 160/90 mm/Hg will be favorable in
older adults. Older adults with diabetes mellitus or
renal disease will require more aggressive treatment.
The target goal of blood pressure for this group should
be 130/80 mm/Hg.

For those over 85 years of age, treatment benefits
of hypertension are controversial. There is not an ideal
target goal for blood pressure management in 
this group. This is due partially to the heterogeneity of
this age group and to the insufficient information
about treatment benefits of hypertension in this group.
Management of individuals, especially for those over
85 years of age, must take into consideration current
medications and overall health status. Possible side
effects of drug treatment should be weighted against
the benefit of blood pressure control. In older adults
with limited life expectancy, the goal of treatment
should be to minimize symptoms related to elevation
of the blood pressure and not to maintain blood pres-
sure at a target number.

Hypertension treatment in older adults is multi-
dimensional and very similar to that in younger 
individuals. It includes lifestyle modifications and
antihypertensive medications when target goals
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cannot be reached with lifestyle modifications alone.
Lifestyle modifications include weight loss if obese,
limited alcohol and sodium intake, 30 minutes of aer-
obic exercise (e.g., walking) per day, and smoking
cessation. Lifestyle modifications should be imple-
mented, but not at the expense of poor nutrition or
decreased quality of life, especially in the very old or
those with limited life expectancy.

Antihypertensive drug therapy is usually tolerated
in older adults. Medications to control blood pressure
should be started at a low dose, and the dose should be
increased slowly. Possible side effects should be mon-
itored closely. Older adults are at a higher risk for
drug–drug interactions and drug–disease interactions
due to higher prevalence of medication use and num-
ber of diseases. Medications for high blood pressure
should be evaluated against an individual’s current
medication regimen to prevent drug–drug interac-
tions. Also, some medications can exacerbate a coex-
isting medical problem such as urinary incontinence
or asthma. These require a careful understanding of
the side effect profile of the medication for hyperten-
sion and individual medical problems so as to avoid a
drug–disease interaction.

Therefore, the drug chosen to treat hypertension
will depend on an individual’s current drug therapy
and medical conditions. If the older adult does not
have any coexisting conditions, thiazide diuretics and
β-blockers will be the drugs of choice in most cases.
Both groups of drugs have been shown to reduce
blood pressure and its complications.

A part of the initial evaluation of hypertensive
individuals includes assessing for possible causes of

hypertension, target organ damage, and other cardio-
vascular risk factors. Lifestyle modifications with or
without drug management should be used as part of 
the treatment of hypertensive older adults. The goal of
treatment is to minimize cardiovascular complications
and avoid unwanted side effects. Older adults are more
likely to experience side effects of antihypertensive
medications such as orthostatic hypotension, fatigue,
and headache. Therefore, in individuals with limited
life expectancy who are over 85 years of age, treatment
goals should be to prevent symptoms associated with
hypertension and to promote quality of life.

—Luis Felipe Amador

See also Cardiovascular System; Congestive Heart Failure;
Kidney Aging and Diseases; Stroke; Valvular Heart
Disease
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IATROGENIC DISEASE

The literature suggests that the prevalence of iatro-
genic disease is extensive, and clearly those who 
are older are at a greater risk for acquiring such a
condition. Elders access the health care system a dis-
proportionate number of times and receive a dispro-
portionate number of prescriptions for drugs. Unlike
younger individuals, most elders have multiple
chronic conditions. Therefore, any intervention
directed to a single medical problem has the potential
of adversely affecting any other diseases the elders
might have.

Yet without a doubt, the incidence of iatrogenic
disease is underestimated for a variety of reasons.
First, there is no standard definition of iatrogenesis.
Some authors have studied those conditions specifi-
cally caused by physicians. Others have included only
those illnesses that result from accessing the health
care system in general. Still others have scrutinized
care in a single site, most often the hospital setting.
Fewer publications are to be found addressing the
hazards that follow medical prescriptions, including
(but not limited to) drugs, in the outpatient and home
settings. Far less has been written about illness that
results from care in long-term care facilities. How
many iatrogenic events are simply not reported
because they seem minor to the providers or because
they might result in unfavorable investigations into
quality of care? How many events are not reported

because of fear of litigation? And how many negative
events are attributed to the progression of illness; that
is, are simply unrecognized by patients or medical
providers as being consequences of the interventions?

In addition, it is impossible to know how many
elders undergo medical interventions that are simply
unnecessary. Even if there are no complications of the
procedure, and even if the drug prescribed is taken
without incident, might it be appropriate to label these
interventions as iatrogenic events? For example, an
elder who undergoes an unnecessary surgical proce-
dure may be fearful both before and after the event
and may have postponed a planned trip because of it.
This would be true even if the procedure were judged
to be a success. Similarly, an elder who spends money
on an unnecessary pharmaceutical agent might then
need to limit spending for a quite different necessary
or simply desirable item. Is that an iatrogenic event?

In addition, there is the problem of unnecessary
testing. By way of example, an older person who is
suffering from mild to moderate abdominal pain 
may well be advised to have an abdominal computed
tomography (CT) scan. Perhaps the study raises the
question of an abnormality and a magnetic resonance
imaging (MRI) is recommended. This might not com-
pletely clarify the situation, and so it is followed by a
series of other studies, perhaps culminating in multi-
ple endoscopic procedures and biopsies that reveal
only a number of benign lesions of no clinical conse-
quence. Perhaps bleeding follows one such biopsy and
a repeat endoscopic study is needed to control it. The
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best course of action might have been to do nothing
because the abdominal pain lasted only 24 hours and
was the consequence of eating some leftovers that
were left over for too long. Clearly, the individual suf-
fered a number of undesirable consequences from
accessing the medical system, but it is unlikely that
the experience would be classified as iatrogenic by
many authors, although some would suggest that such
was in fact the case. A clinical observation, stated with
only a measure of tongue in cheek, is that a test that is
not indicated is always abnormal.

Lastly, there may well be procedures carried out
that have no value whatsoever for the patient but are
recommended because of the narrow view of a spe-
cialist. For example, a cardiac catheterization may be
recommended by a cardiologist for an elder whose life
expectancy and quality of life from other conditions
might not reasonably warrant such an aggressive
approach. Because the primary care doctor likely is
hesitant to advise the patient to disregard the recom-
mendation of the specialist, the procedure is carried
out. Also, a reimbursement system that pays markedly
disproportionately for procedures may increase the
likelihood of this happening. Even if the procedure is
carried out without a hitch, might this be viewed as an
iatrogenic event?

Many of the best studies highlight the risks that
elders face when hospitalized. Some sites within 
the hospital may pose greater risks than others.
Information accompanying elders who are transferred
from a long-term care facility to an emergency depart-
ment may be incomplete. When elders are initially
cared for in a busy and noisy emergency department
by individuals who are not familiar with the elders’
prior state of health, the stage may be set for many of
the complications, such as delirium and falls, seen on
the hospital unit. Older persons may well experience a
disproportionate number of iatrogenic events in an
intensive care unit. But regardless of the location
within the facility, hospitals carry a substantial risk for
elders. These risks include those associated with bed
rest for any but the briefest period of time, exposure 
to any number of medications, infections from
organisms that are resistant to antibiotic therapy, falls,
delirium, and pressure ulcers.

It has been demonstrated that bed rest for even a
few days results in rapid deconditioning. Clearly,
some individuals, such as those who are hypotensive,
require bed rest. But not infrequently, a physician will
order bed rest on admission, and there the order stands
for much of the hospitalization. That elder may
require extensive rehabilitation following discharge 
if the prehospitalization level of function is to be
achieved.

A disproportionate number of medications are pre-
scribed for elders. Therefore, drug–drug interactions
are more common than they are in younger individu-
als. Perhaps because of the ease with which they can
be ordered in the hospital, drugs are ordered for any
number of conditions that might not be deemed to
require medications if the individuals were not in an
acute care facility. Mark H. Beers has written exten-
sively about the inappropriate use of medications in
the elderly. The drugs may be inappropriate for this
age group regardless of dose. Also because of age-
related changes, especially in renal function, the dose
may be excessive and therefore the drug may cause
undesirable effects.

Older persons are hospitalized disproportionately,
and their lengths of stay are disproportionately 
long. Therefore, they have an increased exposure to
microorganisms found in an acute care setting. Some
infections, such as those caused by Clostridium diffi-
cile, often follow the use of antibiotics that may have
been prescribed unnecessarily. Others, such as those
caused by the Staphylococcus organism, may be diffi-
cult to treat because the organism has become resis-
tant to most antibiotics. These resistant organisms are
especially common in institutional settings.

For a number of reasons, elders are especially likely
to fall in the hospital setting. Sleeping pills and anxi-
olytics, which are widely prescribed, may contribute 
to confusion. Persons who have received large fluid
challenges because of “keep open” intravenous orders
require frequent toileting. But the environment is
responsible for many falls as well. The bed in the hos-
pital likely is at a height different from that of the indi-
vidual’s bed at home. Therefore, stepping out of it is
hazardous for someone who awakes in the middle of
the night to go to the bathroom and who is somewhat
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disoriented for reasons such as those mentioned previ-
ously. In addition, many patients are tethered to the bed
because of an intravenous line, a monitor, or perhaps a
Foley catheter. These pieces of equipment increase the
likelihood of falling if an individual is not experienced
at moving about with them. Lighting may be poor, the
floor may be slippery, and of course the bathroom is in
an unfamiliar location. Nurses might not respond as
fast to the call button being pressed as the elder may
wish, thereby requiring the individual to go to the bath-
room without assistance. Understandably, it is during
the first day in the hospital that the greatest number of
falls occur.

Approximately 10% of all elders entering a hospi-
tal become delirious. Unlike dementia, a progressive
neurological illness, delirium is characterized by con-
fusion, transient (and often rapid) changes in levels of
attention and concentration, and perhaps even halluci-
nations. Delirium may appear abruptly in an individ-
ual who was normal previously and may persist for
some time, or it may clear just as abruptly. Delirium is
associated with increased length of hospital stay, poor
outcomes, and increased costs of care. Sharon Inouye
has written extensively about the need to recognize
the condition and prevent its appearance whenever
possible through a formal program of orienting the
individual.

Bed sores, known as decubitus ulcers, are espe-
cially troublesome to both elders and caregivers.
There are a number of scales used to alert the nursing
staff to those persons who are especially likely 
to develop pressure ulcers. Turning the elder every 
2 hours has been recommended as a preventive mea-
sure, although evidence to support this frequency of
intervention is lacking. Immobility, poor nutrition,
and a lack of normal sensation increase the risk of
developing a decubitus ulcer. Regrettably, even when
the nursing care is exemplary, these lesions—created
by pressure often over a bony prominence—may
occur. Treatment has changed considerably over the
past few decades. In general, it is necessary to keep
pressure ulcers clean but moist, and of course all pres-
sure should be eliminated if at all possible. Pressure
ulcers are scaled depending on their depth and what
tissues are damaged. Once a relatively severe (Grade

3 to 4) pressure ulcer develops, it may take a long
period of time before the lesion heals or it may never
do so.

A number of physiological changes associated
with aging, and especially common conditions, may
contribute to the disproportionate risk of iatrogenic
disease faced by older persons entering a hospital.
Some surgical procedures are associated with an
increasing rate of complications in elders. Nutritional
deficits are common in elders requiring hospitaliza-
tion, and changes in the body composition, such as
relatively more fat and less muscle, may make the
healing process more difficult. In general, reserve
capacity is lost with age. Although an 80-year-old
individual may function quite well under usual cir-
cumstances, small insults may produce quite signifi-
cant problems because of a further loss of reserve
capacity. For example, because muscle mass, and
therefore muscle strength, declines with age, any
additional loss associated with bed rest is likely to be
clinically more significant in older individuals than in
younger ones. Similarly, changes in the lung, spine,
muscle mass, and hematopoietic and cardiovascular
systems that are common in elders may make older
persons more likely to develop confusion, blood clots,
pulmonary emboli, respiratory insufficiency, and
pneumonia as well as more likely to fall. Incontinence
of urine, present in large numbers of elderly women,
may make it more difficult to treat decubitus ulcers.
Similarly, diminished hearing likely increases the risk
of delirium and may make it more difficult for elders
to follow directions when testing and therapeutic
interventions require their active participation.

Although hospitals have been the focus of studies
about iatrogenic illness, there is reason to believe that
many examples can be found in other settings as well.
Clearly, large numbers of prescriptions are written for
drugs that expert committees deem to be inappropri-
ate, at any dose, for elders. Similarly, older individu-
als who reside in board and day care facilities are
prescribed large numbers of inappropriate medica-
tions. Because the number of long-term care beds now
exceeds the number of acute care beds, and because
90% of these individuals are elderly and usually are
afflicted with one or more advanced chronic diseases,
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it is likely that the risk of iatrogenic disease in these
settings is substantial.

In 2000, the Institute of Medicine brought to the
attention of the medical profession and the public
many of the issues related to iatrogenic disease in a
volume, To Err Is Human: Building a Safer Health
System. Recently, accrediting agencies, such as the
Joint Commission for the Accreditation of Health
Care Facilities, have taken considerable interest in try-
ing to prevent iatrogenic illness. By way of example,
formal procedures are required so that an elder enter-
ing the operating room for an amputation has the cor-
rect limb amputated. Similarly, the introduction of
computerized medical records will in time make the
issue of the illegibility of physicians’ notes and orders,
an inappropriate source of humor for a long time, of
historical interest only.

In the near future, there may well be administrative
changes within the hospital setting designed to
decrease the prevalence of iatrogenic illness. These
may include a larger role for pharmacists, standardized
order sets, and special protocols for certain groups of
patients such as elders. For example, bed rest orders
may be restricted to persons with certain diseases or to
those who are likely to become syncopal on assuming
the standing position. Likely what is also needed is a
standardized assessment tool that includes predictors
of iatrogenic illness, including function prior to an
acute illness, so that preventive measures can be insti-
tuted and targeted to each individual in that setting.

—Knight Steel and Joan Rittgers

See also Ethical Issues and Aging; Geriatric Assessment;
Inappropriate Prescribing; Legal Issues; 
Medication Errors
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IMAGING OF THE BRAIN

Brain imaging is a procedure that allows physicians
to examine the structure of the brain or take pictures
of how it looks. This is an important tool for the
evaluation of brain and neurological disorders,
including stroke, seizures, some psychiatric ill-
nesses, and head injuries. There are primarily two
types of technology used to image the brain: com-
puted tomography scans (CT or CAT scans) and
magnetic resonance imaging (MRI), both of which
are also used to image other parts of the body.
Although they both take pictures of the brain, there
are important differences regarding availability,
cost, tolerability, and when one might be preferred
over another for medical reasons.

Brain imaging provides important information that
may be critical to the management of individuals with
certain medical problems. An emergent brain scan is
typically used to evaluate the development of new
neurological problems such as weakness in the arm or
leg, drooping of the face, sudden onset of confusion,
and difficulty with speech or vision. These problems
could be the result of, for example, a cerebrovascular
accident or stroke. There are primarily two kinds of
stroke: ischemic, where the brain is injured due to a
reduction in, or a lack of blood flow to, the region; and
hemorrhagic, where bleeding occurs in the brain. A
brain scan, usually a CT scan, is needed to determine
whether there is any bleeding visible because the pres-
ence of a hemorrhagic stroke requires treatment dif-
ferent from that for an ischemic stroke. Thus, the brain
scan provides important information that the physi-
cian uses to guide treatment.

Imaging may also be used for some symptoms or
disorders to make sure that they are not caused by
another problem that should be treated in a different
way. An example of this is dementia such as
Alzheimer’s disease. In older adults, Alzheimer’s dis-
ease is the most common cause of serious memory
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loss as well as loss of other cognitive functions.
However, less commonly, other diseases of the brain,
including brain tumors, stroke, and brain infections,
may cause symptoms mimicking Alzheimer’s disease.
Because the treatment for these disorders would be
very different from that for Alzheimer’s disease, it is
important to evaluate whether they are present. In the
case of Alzheimer’s disease, brain imaging serves to
rule out one of these other findings. If they are not pre-
sent, the brain scan may show findings of atrophy
(shrinking of brain regions) that may support a diag-
nosis of Alzheimer’s disease but would not defini-
tively result in a specific diagnosis. Other disorders
that may be evaluated with brain imaging to exclude
serious concerns would include severe headaches,
particularly of a sudden onset, and new development
of psychosis such as hallucinations (seeing or hearing
things that are not present).

Types of Brain Imaging

CCoommppuutteedd  TToommooggrraapphhyy

CT scans were first used during the 1970s and still
remain the most widely available and convenient tools
for most clinical practice. Notably, they are also less
expensive than the alternative, namely MRI. The CT
scanner takes multiple X-ray pictures of the brain
from a small device that rotates 360 degrees around
the head. These multiple pictures are sent to a com-
puter, which then reconstructs the pictures into a
coherent image of the brain that can be viewed in var-
ious ways. Because these machines are widely avail-
able, CT scans are often used when brain imaging is
needed in an emergency.

Like most radiographic procedures, CT scans do
involve exposure to radiation. In general, these
amounts are limited and the exposure falls well 
below government recommendations for individuals 
who work around radiation. In some cases, iodine-
containing contrast agents or other contrast agents
may be used. For brain imaging, these are adminis-
tered by vein and are used so that certain regions or
findings can be better seen in the pictures. Allergic
reactions to these contrast agents are possible and may
be more common in people with shellfish allergies.

MMaaggnneettiicc  RReessoonnaannccee  IImmaaggiinngg

MRI scans became available during the 1980s.
Rather than using radiation to take pictures of the
body, MRI relies on extremely strong magnetic fields
that cause atoms to align themselves in certain direc-
tions. A second magnetic pulse then shifts the align-
ment of the atoms, and when that pulse ends the atoms
return to their original alignment; this return causes
them to emit a radiofrequency signal that is detected
by the MRI device. The signal is different in different
types of tissue and allows computers to reconstruct an
image of the brain or other body regions. In general,
MRI scans provide more highly detailed pictures of
brain structure than do CT scans and so may be pre-
ferred over CT depending on availability, the brain
region being examined, and the reason for obtaining
the scan.

Although they do not use radiation, MRI scans
have other concerns. The biggest concern is the pres-
ence of metal implanted in the body that could include
pacemakers or other metal devices, shrapnel from
combat wounds, metal near the eye as can be seen in
steelworkers, and even metal-based tattoos or perma-
nent makeup. Because MRI scans depend on magnets
for their images, this can move or shift any metal
present in the body, so in some cases people with
metal in their bodies cannot be scanned using an 
MRI machine and must receive CT scans instead.
Individuals should not even bring metal items into the
room housing the MRI machine.

The MRI procedure is also more grueling than that
for CT scans. The patient receiving an MRI scan must
remain motionless for a longer period of time than for
a CT scan because movement reduces the quality of
the images. In addition, due to the machinery needed
to create the magnetic field, individuals are slid into a
small, narrow enclosed space. Although one can see
out of the MRI device by mirrors, and voice contact
with the technician is possible, individuals with
claustrophobia may have a difficult time completing
the scan. To combat this, occasionally patients with
claustrophobia will be given a short-acting sedative to
make the procedure more tolerable. “Open” MRI
devices that reduce the feeling of claustrophobia have
been developed; unfortunately, these are not widely
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available and might not provide brain images of the
best quality.

FFuunnccttiioonnaall  IImmaaggiinngg

CT and MRI scans examine brain structure but do
not provide information on how the brain is function-
ing. Techniques that provide measures of brain func-
tion are used primarily for research, although some
specific clinical uses are common.

The most widely used functional imaging methods
include single photon emission computed tomography
(SPECT) and positron emission tomography (PET).
These methods are similar in that they involve injec-
tion of manufactured radioactive compounds that
allow measures of blood flow in the brain or brain use
of glucose (sugar), each of which is associated with
brain region metabolism. A functional version of MRI
(fMRI) also exists. fMRI does not measure brain
activity directly; rather, it measures blood flow that is
associated with brain activity.

Again, these tools are used primarily in research
and have limited clinical use. Importantly, PET imag-
ing may prove to have a role in diagnosing specific
types of dementia and is increasingly being used in
evaluating and monitoring some types of cancer.

Brain Imaging in 
Aging-Related Research

All of these are important tools in research examining
brain changes seen with aging as well as disorders of
the brain seen in older populations. Some degree of
atrophy, or slight shrinking in the brain, is normal
even in healthy individuals as they age. However,
structural imaging studies have found differences 
in various brain regions in older individuals with
Alzheimer’s disease and depression when com-
pared with healthy individuals. Such findings provide
important information on which brain regions are
involved in memory, cognition, and mood. Further
knowledge in this area should lead to a better under-
standing of those diseases and better treatments.

Functional imaging studies not only provide
important information on brain function in these and

other disorders but also improve our understanding of
how the brain works. The brain is quite complex;
multiple different regions may interact even for
simple functions. For example, in language, different
brain regions are involved in the perception of speech
as well as in comprehension and in whether one
reacts emotionally to what is said. In addition, differ-
ent types of speech, such as rhyming, may require the
use of other brain regions. The structure and function
of the brain is a complex field, and these tools
provide a window into how it works. Other imaging
methods in development, such as improvements in
functional imaging and the ability to examine the
chemical composition of brain regions through mag-
netic resonance spectroscopy (MRS), will further our
understanding. This rapidly developing field will ulti-
mately guide the development of therapeutics and so
translate into better treatments for disorders affecting
the brain.

—Warren D. Taylor

See also Alzheimer’s Disease; Apolipoprotein E;
Creutzfeldt–Jakob Disease; Lewy Body Dementia;
Neurobiology of Aging; Stroke
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IMMUNE FUNCTION

Many people in the seventh decade of life have
witnessed an explosion of health care changes. Within
their lifetimes, the advent of antimicrobials (antibi-
otics), immunizations, medications to correct underly-
ing problems and prolong life, new technologies to
diagnose and treat disease, and even economics have
changed medicine nearly beyond recognition.

There are still people alive today who remember
the influenza pandemic of 1918, when a particularly
virulent influenza virus killed between 20 million and
40 million people worldwide over a 2-year period. An
estimated 675,000 Americans died—10 times more
than died in World War I, which was finally ending.
Widespread vaccination has diminished the threat of
this disease and other public health concerns such as
polio, measles, and pneumonia. The virulence of the
1918 influenza strain has not been repeated since,
although another pandemic threatens as “bird flu”
makes it way into the human population.

Immunology Overview

The human organism is designed to ward off disease
and is usually successful. The first form of protection
is innate; skin and the mucous membranes, such as
those lining the lungs, respiratory tract, and gastroin-
testinal system, serve as a first line of defense 
against invading pathogens (viruses and bacteria).
Coughing, sneezing, and blinking are other mecha-
nisms of defense as the body tries to clear pathogens.
If these innate barriers are overwhelmed or fail, the
pathogens enter the bloodstream. Then the compo-
nents of the hematopoietic (blood) system are acti-
vated to isolate and destroy the pathogens.

The immune system is effective because immune
cells are able to differentiate between “self” (cells or
organs belonging to the host) and “nonself” (foreign
pathogens such as bacteria, viruses, or protein struc-
tures that are not recognized by the host cells). Rapid
response to invasion of the host by foreign pathogens
can lead to containment of the pathogen, destruction
of the foreign bodies, and cellular changes to allow

healing. We have all witnessed this in the healing of
a simple flesh wound; the skin is broken, local red-
ness and swelling occurs, and pus may be expressed.
But with simple local care, the skin heals itself. The
immune cells have done their job and the host is pre-
served. When the host fails to distinguish self from
nonself, the invading pathogens present as an over-
whelming burden, or the host response is insufficient
even for a small infection, a person can experience
an overwhelming or life-threatening infection.
Because the immune system recognizes self versus
nonself, it is also the first line of defense against can-
cers. A dysfunctional immune system is implicated
in autoimmune disease (e.g., rheumatoid arthritis,
lupus) and chronic inflammatory states when the
body attacks its self.

All cells express self on their outer membranes that
are exposed in the blood plasma and present on organ
tissue. These proteins, called the major histocompati-
bility complex (MHC), are genetically encoded. The
MHC is like a hand that can pick up foreign proteins
inside the cell and express them on the cell surface.
Thus, when an immune cell in the circulating blood
“sees” an MHC that does not contain a foreign protein
on the cell surface, it “recognizes” the cells as belong-
ing to the host organism and no response is triggered.
A failure to recognize self would result in an attack 
on one’s own cells with devastating consequences.
These proteins must be matched when organs are
transplanted to avoid rejection of the transplant.

The lymphocytes (white blood cells) that circulate
in the blood provide a quick response to invading
bacteria or viruses and divide into many cell types
according to immunological response. Neutrophils,
monocytes, and macrophages, relatively nonspecific
in their immunological activity, are among the first
cells to respond to foreign bacteria or viruses. As they
find pathogens, they engulf and destroy them, and
they release biochemicals to recruit more immune
cells to the area of infection. Natural killer cells are
also part of this innate immune response that can kill
virus-infected or cancer cells that express MHC
containing foreign proteins.

Another group of cells respond with more speci-
ficity to invading pathogens and impart a “memory” to
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the immune response. The bone marrow derived (B-)
and thymus-derived (T-) lymphocytes develop immune
responses specific to the pathogen, and when this mem-
ory is restimulated, it greatly enhances the immunolog-
ical defenses. In the case of vaccination, for example,
viruses contained in the vaccine are phagocytosed by
macrophages; proteins from the virus are picked up by
the MHC “hand” inside the cell and expressed on the
cell surface. T-cells “see” the MHC containing the for-
eign protein and are stimulated to “help”—by helping
the B-cells differentiate and produce antibodies and by
helping the cytotoxic T-lymphocytes to become virus-
specific killer T-cells. The memory of these B- and 
T-cells then ensures a vigorous immune response to
those pathogens when an infection occurs. This mem-
ory also develops with an infection, so that reinfection
is prevented or produces a more mild disease.

The B-lymphocytes express antibodies (immunoglob-
ulin) on their cell surface and become plasma cells that
secrete antibodies to bind specific proteins (the anti-
gen) on a foreign pathogen or cell. Of the antibodies
that exist on mucous membranes and circulate in the
bloodstream, approximately 80% have antitoxin,
antiviral, and antibacterial functions.

Aging and Immunology

As people age, the host barriers of defense begin to
weaken; skin thins and becomes more friable, blood
vessels rupture more easily, and protective cell barri-
ers (e.g., those lining the respiratory tract) become
more fragile. More susceptible to infections, older
people are treated for more urinary tract infections,
respiratory infections, and pneumonias.

As people age, they frequently have more comor-
bid (coexisting) medical problems and take more
medications, diminishing their ability to recuperate
from severe illnesses. Prolonged periods of bed rest
and inactivity due to illness may lead to decondition-
ing that could result in permanent disability. Thus,
a disease such as influenza—self-limiting in young
adults—can become disabling and even life threaten-
ing in older persons.

Cellular decline of the immune system affects 
both antibody-mediated (B-cell) and T-cell-mediated

responses. This decline contributes to the increased fre-
quency and severity of infectious diseases. Viral diseases
are cleared more slowly, although the specific mecha-
nism for this decline is unclear. The capacity of T-cells
to respond to and mobilize immune defenses to new
pathogens may be diminished. The types of cytokines
that mediate the immune response shift, and cytotoxic 
T-cell function declines. The response of B- and T-cells
to vaccines is also diminished, causing the vaccine to be
less effective in persons over 65 years of age.

Influenza

Influenza is foremost among infectious diseases asso-
ciated with an increased risk for serious complications
and death with aging. A recent epidemiological study
suggests that influenza may be the sole cause of deaths
due to respiratory illness, heart diseases, strokes, and
diabetes that occur in persons age 70 years and older
during the winter months when influenza is circulat-
ing. Symptoms of infection with influenza range from
silent disease (where the infected person does not feel
ill), to a mild upper respiratory infection, to a severe
illness with potentially fatal complications. The most
common symptom is a dry cough. Although children
often have high fevers, older people might not be able
to mount fevers. Sore throat, muscle aches, runny or
stuffy nose, and fatigue are also common symptoms,
but gastrointestinal symptoms (e.g., nausea, vomiting,
diarrhea) are not as common. Duration of the illness is
typically 1 to 2 weeks but may persist for as long as
three weeks in older persons.

The virus is highly contagious. An infected person
can easily spread the viral particles to infect many
others. Thus, within a community, there can be a sud-
den eruption of cases. The virus travels suspended in
droplets, typically of saliva. A cough or sneeze sprays
viral particles into the air where they can remain
suspended for some time. An uninfected person can
inhale the droplets or can contact the virus through
mouth contact from hands or infected surfaces. A per-
son is contagious 24 hours before the onset of symp-
toms and for up to 7 days after that. This extended
period of contagion makes environments such as nurs-
ing homes a high risk of serious influenza illness in
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older persons; the virus may be transmitted from
health care workers or other infected residents.

Once the droplets are inhaled into the respiratory
tract, they come into direct contact with the respira-
tory epithelium (protective cell barrier). If the immune
response is insufficient, the virus infects many cells
lining the respiratory tract. These host cells are trans-
formed, becoming virus factories and replicating 
the virus at the expense of normal cell function. The
infected cell eventually dies and is sloughed off.
Progressive loss of the protective cell barrier occurs as
more cells of the respiratory tract and lungs become
infected. Circulating lymphocytes, B-cells and 
T-cells, gather to destroy infected cells. Cytokines are
released from the immune cells to assist in suppress-
ing the infection. They cause local swelling and
inflammation, giving rise to the troublesome symp-
toms of fever, cough, sore throat, malaise, and muscle
aches. Loss of cells from the respiratory tract weakens
the barrier and increases the risk of pneumonia, dis-
ability, and death.

Influenza also increases the risk of heart attacks,
strokes, and exacerbations of congestive heart failure.
Heart diseases, diabetes mellitus, and chronic obstruc-
tive pulmonary disease (COPD) are common in the
older adult population and increase the risk of hospi-
talization or the spiral of prolonged bed rest, decondi-
tioning, and disability. Many might not fully recover,
with loss of independence at home or transfer to an
assisted-living facility or nursing home, even 3
months after hospitalization.

Influenza vaccination is a cost-saving medical
intervention. In spite of the decline in the immune
response to influenza vaccination with aging, current
vaccines are highly effective for preventing hospital-
ization and death from an influenza. However, signif-
icant barriers to vaccination remain. Public health
efforts are needed to improve vaccine availability and
to educate people about the disease and prevention
programs.

—Janet E. McElhaney and Rita D. Jepsen

See also Biological Theories of Aging; Biomarkers of Aging;
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Pneumonia and Tuberculosis
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INAPPROPRIATE PRESCRIBING

Inappropriate prescribing can be defined as prescrib-
ing of medications that have more potential risk than
potential benefit or prescribing that does not agree
with accepted medical standards.

Epidemiology

The prescribing of inappropriate drugs can be mea-
sured by the application of explicit criteria (e.g., “Do
not use” lists [commonly referred to as “Beers crite-
ria” in the United States], drug utilization review) 
or of structured implicit criteria that incorporate
clinical review of medical records (e.g., Medication
Appropriateness Index). Inappropriate prescribing
may include problems with suboptimal choice, dos-
ing, duration, duplication, drug–drug interactions,
and drug–disease interactions. Depending on which
measurement approach is used, the prevalence of
inappropriate prescribing in older adults has been
reported to range from 14% to 92%. The risk factors
for inappropriate prescribing are not well defined 
but likely involve a combination of patient, provider,
and system factors. Complications of inappropriate
prescribing may include functional status decline,
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worsening of self-rated health, increased hospitaliza-
tion, and mortality.

Interventions to Improve
Inappropriate Prescribing

A number of different approaches to improve pre-
scribing have been examined, including the innova-
tion of “academic detailing” (where a health educator
instructs a physician in his or her office), computer
order entry and feedback, drug utilization review,
formulary and other restrictions, community educa-
tion, opinion leader and physician education, clinical
pharmacist activities, and multidisciplinary special-
ized geriatric team care approaches. Evidence from
randomized controlled health services intervention tri-
als suggests that clinical pharmacy and multidiscipli-
nary team interventions can consistently improve
inappropriate prescribing for the elderly. Few trials
are of sufficient size to document improvement in
patient outcomes (e.g., death, disease, dollars, disabil-
ity, discomfort, dissatisfaction).

Recommendations

One approach to improve inappropriate prescribing is
to require geriatric pharmacotherapy training for med-
ical, nursing, and pharmacy school students, residents,
and fellows. Implementing electronic prescribing with
helpful medication decision support tools and regular
(at least annual) drug regimen reviews is also likely to
reduce inappropriate prescribing. Future research is
necessary to develop new and better measures of inap-
propriate prescribing that have established predictive
validity. Moreover, further large-scale multicenter
intervention studies are needed to determine their
impact not only on process measures but also on distal
health outcomes (e.g., adverse drug reactions, func-
tional status and health services use, associated costs).

—Joseph T. Hanlon
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INCONTINENCE

Urinary incontinence (UI), the involuntary loss of
urine, is a prominent medical condition in the elderly
population affecting women more than men. It is
estimated that 15% to 30% of community-dwelling
elderly and as many as 50% of nursing home residents
have UI. Risks of UI include skin breakdown, urinary
tract infections, social isolation, and depression. It is
important for individuals to understand that UI is 
not a normal part of the aging process. UI is under-
treated due in part to both health providers and patients
underdiagnosing and underreporting the problem.

Transient or Reversible Causes

The evaluation process begins with an attempt to
identify the cause of incontinence. Reversible or
transient causes should be identified first. A mne-
monic device used to identify reversible causes is
“D–I–A–P–P–E–R–S”:

D Delirium or confusional state

I Infection—urinary (only symptomatic)

A Atrophic urethritis or vaginitis
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P Pharmaceuticals—benzodiazepines, alcohol, diuret-
ics, anticholinergic agents, α-adrenergic agents,
calcium channel blockers

P Psychological disorders

E Excess urine output (endocrine disorders or exces-
sive urine production)

R Restricted mobility

S Stool impaction

If reversible or transient causes for the UI are 
not identified, chronic causes are investigated. 
These chronic causes are classified based by their
pathophysiology.

Chronic Causes

There are four basic types of UI. The most common
type is urge incontinence, which affects both men and
women. It is characterized by involuntary contractions
of the detrusor (bladder) muscle associated with a
strong urge to void. This condition is known as detru-
sor hyperactivity or overactivity (DO). In cases where
neurogenic etiologies have been established, it is
termed detrusor hyperreflexia. The condition is fur-
ther classified as having “preserved” or “impaired”
bladder contractility.

Another type of UI is stress incontinence. This is
defined as an involuntary loss of urine associated with
an increase in intra-abdominal pressure. It is the most
common type of incontinence in younger women and
is usually associated with a weakened or unstable ure-
thral sphincter or weakness of the muscles that sup-
port the urethra. Stress incontinence is rarely seen in
men; however, when diagnosed, it is usually associ-
ated with urethral weakness secondary to invasive
instrumentation.

The third type of UI is called overflow incontinence.
This is more common in men than in women and is
associated with the obstruction of urinary flow out of the
bladder. It can also develop as a cause of bladder disten-
sion. The obstruction may be secondary to an enlarged
prostate gland, tumors, genitourinary prolapse, and ure-
thral strictures. Bladder distention is usually related to a
dysfunction in bladder contractility.

The fourth type of UI is functional incontinence. It
is defined as the loss of urine related to external fac-
tors. These factors may stem from lack of cognition
and/or neurological and musculoskeletal conditions.
Usually, the individual has a normal functioning uri-
nary system. However, individuals must be evaluated
for possible underlying etiologies such as detrusor
hyperactivity, which may have initially contributed to
the need to urinate.

Behavioral Management 
Options (First-Line Therapy)

Daily routine/habit review for UI includes fluid intake
(amount and timing), irritant intake (e.g., tobacco,
coffee/tea), diet and weight reduction, bedside com-
mode or urinal use, daytime elevation of legs, bladder
training (cooperative ability) needed, prompted void-
ing regimens (in the cognitively impaired), pelvic
floor muscle training (Kegel exercises), and biofeed-
back (used in DO).

Nonpharmacological Management

Nonpharmacological management for UI can include
intravaginal devices (weighted cones and pessaries),
external devices (urethral plugs and penile clamps),
catheterization (indwelling or intermittent) and con-
dom catheters, implantable devices (for electrical
stimulation of muscles), caps for urethral meatus, and
injectables (periurethral bulking injections such as
bovine collagen, crosslinked collagen, autologous fat,
and carbon bead technology).

Pharmacological Management

Managing UI via pharmacology can include detrusor
overactivity with normal contractility (DO: relaxant
medication such as anticholinergic, smooth muscle
relaxant, combo anticholinergic/antimuscurinic,
smooth muscle relaxant such as oxybutynin, mus-
curinic antagonist such as tolterodine, calcium chan-
nel blockers, and tricyclic antidepressants [TCAs]),
detrusor hyperactivity with impaired contractility
(DHIC: bladder relaxant medication in low doses,
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especially feasible if sphincter incompetence
coexists); stress (TCAs, such as imipramine and
doxepin, or α-adrenergic agonists, such as phenyl-
propanolamine, pseudoephedrine, and estrogen,
with progesterone if uterus present, and stopping
angiotensin-converting enzyme [ACE] inhibitors 
if cough present), overflow/urethral obstruction 
(α-adrenergic antagonists, such as terazosin, prazosin,
doxazosin, and 5α-reductase inhibitor, tamsulosin
finasteride, antiandrogens, and/or luteinizing hor-
mone-releasing factor [LHRH] analogues in nonsurgi-
cal candidates [in men] and estrogen [in women]), and
overflow/underactive detrusor (α-adrenergic antago-
nist, bethanechol for side effects of certain unavoid-
able anticholinergic agents).

Surgical Management

Recently, there has been a shift from vaginal surgery,
such as Kelly plication, anterior colporrhaphy, and
needle urethropexy (Stamey, Raz, or modification 
of the Pereyra procedure), to suprapubic surgery
(Burch colposuspension, Marshall–Marchetti–Krantz,
or sling).

In men, some of the more common surgical proce-
dures include transurethral resection of prostate
(TURP) and radical prostatectomy for prostate
cancer—perineal or abdominal approach; the abdom-
inal approach includes nerve-sparing procedures that
may decrease problems with erections and UI, artifi-
cial sphincters, and permanent urostomy.

A Systematic Approach 
to Management and Treatment

Following a detailed history and physical, including
the measurement of a postvoid residual (PVR) and the
collection of urine for analysis (UA with culture and
sensitivity as indicated) and blood (evaluation of kid-
ney function, hyperglycemia, and/or hypercalciuria),
the following steps are recommended:

• Detrusor overactivity with normal contractility
Behavioral measures
Pharmacological measures

• Detrusor hyperactivity with impaired contractility
With normal bladder retention—behavioral mea-
sures with or without pharmacological therapy
With abnormal urinary retention—techniques to
enhance urination such as the valsalva maneuver
and “double voiding,” pharmacological therapy,
and catheterization (intermittent or permanent in
treatment failure)

• Stress urinary incontinence 
Behavioral measures
Pharmacological/Nonpharmacological measures
Surgery

• Urge/Overflow urinary incontinence
• Urethral obstruction

Kidney ultrasound (US)
Behavioral measures if hydronephrosis, abnormal
urinary retention, recurrent urinary tract infections
(UTIs), and gross hematuria are not present
Pharmacological measures
Surgery

• Overflow
Underactive detrusor
Catheterization (indwelling or intermittent) for
several weeks followed by voiding trial
Pharmacological measures
Permanent catheterization (in the case of treat-
ment failure)

Fecal Incontinence

Fecal incontinence (FI) is the involuntary loss of stool.
It is not known exactly how many people have this
condition, although one study found that 7.1% of the
general population reported FI. In another study, it was
found that the overall prevalence of FI was 18.4%.

In nursing homes, the incidence is estimated to 
be more than 50%. FI can result in social isolation and
depression.

Evaluation of a patient with FI consists of a
detailed medical history, physical examination that
includes a digital rectal exam (DRE), and detailed
questioning about the severity, duration, and fre-
quency of the FI and whether it is associated with con-
stipation or diarrhea. In chronic conditions, both stool
samples and blood samples may be collected to eval-
uate infectious or endocrinological (hyperthyroid or
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hypercalcemic) etiologies for the diarrhea. Additional
medical testing may include a flexible sigmoidoscopy
or colonoscopy, anorectal manometry, assessment 
of rectal compliance and sensation, anorectal elec-
tromyography, anal endosonography and magnetic
resonance imaging, and defecography.

Causes of FI can be categorized into three areas:

1. Anorectal disorders such as trauma, fistulas, rectal
prolapse, internal hemorrhoids, neoplasms, and
inflammatory and infectious disorders

2. Neurological disorders such as dementia, diabetes
mellitus, stroke, neoplasms, and spinal cord injury
or disease

3. Miscellaneous causes such as diarrhea, constipa-
tion, laxative abuse, and psychiatric illness

The two most common causes of FI are diarrhea
and constipation with or without associated fecal
impaction. It is important to clarify which of the pre-
ceding is present prior to initiating treatment so as to
avoid aggravating the underlying cause. Both diarrhea
and constipation can be transient or chronic. Chronic
conditions must be further investigated to maximize
disease stabilization and prevent disease progression.

Stopping medications that have contributed to 
the problem or beginning medications to alleviate the
problem depends on the problems etiology. In the case
of diarrhea, antidiarrheals may be initiated only after
an infectious cause has been eliminated. Stool bulking
agents via fiber supplements may be given, and a
modified diet may be instituted.

In the extreme case of constipation with fecal
impaction, a bowel regimen is initiated and the patient
is strongly encouraged to develop a consistent and
normal stooling pattern. A combination of stool soft-
eners, irritant and osmotic laxatives, and a manual
disimpaction of stool may be needed to initiate the
process.

Individuals with neurological disorders may require
toilet training. Some individuals may also benefit from
biofeedback therapy. In patients with impaired cogni-
tion, prompted defecation is implemented.

Surgical options found to be beneficial include
hemorrhoidectomy, repair of rectal prolapse, repair 

of anal sphincter defects, sphincteroplasty of native
sphincter or creation of a new sphincter mechanism
using graciloplasty, artificial sphincter implants, and
colostomy (as a last resort).

—M. Rosina Finley, S. Liliana Oakes,
Cynthia L. Stone, and David V. Espino

See also Infections, Bladder and Kidney; Kidney Aging 
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INFECTIONS, BLADDER AND KIDNEY

The most common cause of bacterial infection in the
elderly is urinary tract infection (UTI). However, it is
important to distinguish between symptomatic infec-
tions and asymptomatic infections because the impli-
cations and treatment recommendations for these two
entities are different.

Several conditions put older adults at increased risk
for UTIs. First, postmenopausal women experience
changes in the genitourinary mucosa due to the loss of
estrogen that results in increased bacterial coloniza-
tion of the vagina. Men experience prostatic hypertro-
phy that can cause obstruction and turbulent urine
flow within the urethra. In addition, certain genitouri-
nary abnormalities, such as prostate stones, urethral or
ureteral strictures, bladder diverticula, and cystoceles,
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are more common in older adults. Patients with
certain neurological diseases, such as Alzheimer’s
disease, Parkinson’s disease, and cerebrovascular dis-
ease, may experience impaired bladder emptying and
ureteral reflux. Furthermore, the use of both external
and internal urinary catheters for the management of
incontinence or obstruction in older adults increases
the risk of UTI.

Patients with symptomatic UTIs may present with
signs and symptoms of cystitis (urinary urgency, fre-
quency, dysuria, suprapubic tenderness, and inconti-
nence) or with signs and symptoms of pyelonephritis
(fever and costovertebral angle tenderness, with or
without signs and symptoms of cystitis). The diagnosis
of symptomatic UTI in patients with functional impair-
ment or in patients unable to communicate their symp-
toms is often difficult. In these patients, a diagnosis of
UTI is probable if they exhibit a fever in addition to uri-
nary retention or evidence of urinary tract obstruction.
Also, a UTI should be considered in all patients with
indwelling urinary catheters who develop fevers.

A urine culture is required for the definitive diagno-
sis of UTI. In individuals who are symptomatic, one
culture with at least 105 colony-forming units per milli-
liter (CFU/ml) quantitative bacterial count (a measure
of the degree of bacterial infection) is diagnostic. The
diagnosis of UTI can be made by a urine culture with 
at least 104 CFU/ml quantitative bacterial count if the
patient exhibits signs and symptoms of pyelonephritis
(e.g., costovertebral angle tenderness). Also, a urine
culture with at least 104 CFU/ml quantitative bacterial
count in symptomatic men is considered diagnostic of
a UTI. In patients who are chronically catheterized, a
new catheter should be inserted prior to obtaining the
urine specimen for culture because all patients with
chronic urinary catheters are bacteriuric (i.e., have bac-
teria in the urine with or without actual infection of the
person), often with more than one organism, and the
urine culture will reflect the colonization of the catheter
and not necessarily the causative agent of a UTI. In
patients who are functionally impaired, an in-and-out
catheterization might need to be obtained. A urine cul-
ture with at least 103 CFU/ml of a single organism on
quantitative bacterial count in a patient whose urine
specimen was obtained by in-and-out catheterization is
diagnostic of a UTI.

Although asymptomatic bacteriuria is frequently
present in elderly individuals, it has not been asso-
ciated with any long-term adverse outcomes, and
antimicrobial therapy is not indicated for patients with
asymptomatic bacteriuria unless they are undergoing
invasive genitourinary procedures. Importantly,
pyuria (the presence of white blood cells in the urine)
cannot differentiate asymptomatic bacteriuria from
symptomatic bacteriuria. Only clinical symptoms can
be used to make this distinction.

In patients with acute cystitis (acute bladder
infection), trimethoprim-sulfamethoxazole and
nitrofurantoin are appropriate first-line agents. Of
note, ciprofloxacin is a better choice when local
trimethoprim-sulfamethoxazole resistance rates in
Escherichia coli are at least 20%. In patients with evi-
dence of pyelonephritis, a fluoroquinolone or third-
generation cephalosporin is appropriate empiric
therapy. Pretreatment urine cultures are helpful in
guiding antimicrobial therapy.

In women with cystitis, 3 to 7 days of antibiotic
therapy is sufficient. In patients with pyelonephritis
or in men with cystitis, 14 days of antimicrobial 
therapy is recommended. Furthermore, in men with
relapsing infection (often due to prostatitis), 6 to 
12 weeks of antimicrobial therapy is necessary. In
patients with an indwelling catheter, 5 to 7 days of
antimicrobial therapy is usually sufficient. Of note,
the catheter should be replaced early in the treatment
course because the biofilm (layer on the catheter with
growing bacteria) that forms on urinary catheters is
generally not eradicated with antimicrobial therapy.
Furthermore, early catheter replacement is associated
with an earlier resolution of fever and a decreased
risk of relapse.

—Vera Luther and Kevin P. High

See also Incontinence; Institutional Care; Kidney Aging and
Diseases; Long-Term Care
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INFECTIOUS DISEASES

Aged adults are more prone to infection and experi-
ence a higher rate of infection-associated morbidity
and mortality than do their younger counterparts.
Elderly persons have several risk factors that may
predispose them to infection, including the presence
of comorbid conditions, waning immunity, malnutri-
tion, and environmental factors. In addition, aged
persons may manifest illness differently from other
adults, often with more subtle signs and symptoms.
Therefore, the identification of illness and initiation of
appropriate treatment may be delayed in these
patients. Risk-factor modification should be insti-
tuted, if possible, to decrease morbidity and mortality
in older adults.

The presence of comorbid medical conditions is
the major risk factor that significantly predisposes
elderly patients to infection. Examples of such condi-
tions are immobility, cognitive decline, chronic
obstructive pulmonary disease (COPD), diabetes mel-
litus, rheumatoid arthritis, and renal failure. Many 
of these comorbidities result in diminished innate
immunity and a decrease in barriers to infection. For
instance, patients with cognitive decline, patients with
urinary incontinence, and immobile patients may have
impaired skin integrity that increases their risk of skin
and soft tissue infections. Also, patients with COPD
have decreased mucociliary clearance and a sup-
pressed cough mechanism that increases their risk 
of lower respiratory tract infections. Furthermore,
patients with diabetes mellitus may have decreased
lower extremity sensation due to a peripheral neu-
ropathy or diminished lower extremity perfusion 

due to peripheral vascular disease. Thus, they are at
increased risk for foot ulcers and osteomyelitis of the
foot. In addition, patients with indwelling devices
(e.g., prosthetic heart valves, pacemakers, prosthetic
joints) are at a higher risk for infection.

In addition to specific comorbid illnesses, changes
in aged adults’ immune system (or immune senes-
cence) may also predispose older adults to infection.
Immune senescence is characterized by the simultane-
ous reduction in some aspects of innate immunity
despite an up-regulation of basal levels of inflamma-
tion. For example, natural killer (NK) cell activity is
reduced, but C-reactive protein and interleukin 6 (IL-6)
levels are increased. In addition, there is a reduction in
adaptive immune responses that is characterized 
by a decline in naive T-cell subsets as well as
cytokine production. The clinical relevance of any of
these changes in immune response with age remains
uncertain.

Another risk factor for infection that affects 
many aging adults is malnutrition. Up to 60% of 
older adults admitted to the hospital suffer from pro-
tein–energy malnutrition that has been linked to
delayed wound healing, decubitus ulcer formation,
community-acquired pneumonia, and increased risk
of nosocomial infection. In addition, older adults may
have deficiencies of particular micronutrients, such as
vitamins and minerals, that can affect their ability to
mount vaccine responses or immune responses to
infection. Although adequate nutrition should be
encouraged and provided for older adults, clinical
studies have not demonstrated conclusively which
nutrients are most important. Overall, data support the
use of protein/calorie supplementation in the hospital
setting, daily trace mineral supplements (selenium and
zinc) in long-term care, and perhaps a multivitamin/
mineral supplement in community-dwelling older
adults.

Environmental factors such as lower socio-
economic status and crowded living conditions (long-
term care facilities) constitute another risk factor for
infection in older adults. Residents living in close
proximity to one another are at increased risk for
respiratory infections such as those caused by the
influenza virus. Because long-term care facilities are
among the highest-use venues for antibiotics, these

Infectious Diseases———301



residents are also at risk for colonization with antibiotic-
resistant organisms such as methicillin-resistant
Staphylococcus aureus (MRSA) and vancomycin-
resistant enterococci (VRE).

In addition to having multiple risk factors that
increase the risk of infection-associated morbidity and
mortality, it is important to note that aged persons may
manifest illness differently from other adults and
present with nonspecific symptoms such as mental
status changes, decreased appetite, and exacerbation
of underlying illnesses. Failure to recognize disease in
older adults may significantly delay the initiation of
appropriate therapy. Elderly persons also have lower
mean baseline body temperatures than do their
younger counterparts and may fail to reach body tem-
peratures that are recognized as “fevers.” For that rea-
son, it has been suggested that fever in elderly adults
be defined as (a) persistent elevation of body temper-
ature at least 2° Fahrenheit (F) over baseline values,
(b) oral temperatures of at least 99°F on repeated mea-
sures, or (c) rectal temperatures of at least 99.5°F on
repeated measures.

When a disease entity is diagnosed in an older
adult, appropriate antimicrobial therapy should be
instituted. However, antibiotic management in the
older adult deserves special attention because elderly
patients are at increased risk for adverse drug reac-
tions and metabolize drugs differently from young
adults. Polypharmacy is common in elderly individ-
uals, and care should be used when prescribing
medications for older adults so that potential drug
interactions can be avoided. For example, certain
antibiotics may increase the toxicity of other drugs;
for example, patients who are taking warfarin (a med-
ication that prevents blood clots by “thinning the
blood”) will often have a supratherapeutic interna-
tional normalized ratio (INR, where a test for the
degree of blood thinning will show too much thin-
ning) when antimicrobials are prescribed if there has
not been a reduction in their warfarin dose). Older
adults also experience physiological changes that may
predispose them to adverse drug reactions. For exam-
ple, elderly individuals have increased adipose tissue
and decreased total body water, and these can cause
an increase in the volume of distribution of certain
medications. Elderly adults may also have a decreased

ability to eliminate certain drugs due to a reduction in
renal function. Adjustment in medication dose is often
necessary in the elderly to avoid potential drug toxic-
ity, but this must be balanced against the need to dose
concentration-dependent antibiotics (e.g., quinolones)
at the upper limit of safe doses to achieve maximum
efficacy and reduce the risk of resistance.

Preventive efforts to reduce the risk of infection in
older adults include the administration of appropriate
vaccines based on patients’ ages, comorbid conditions,
and risk. Specific diseases for which vaccination should
be considered are influenza, pneumococcal disease,
tetanus, and hepatitis. In addition, older adults who will
be traveling abroad require a special evaluation for
appropriate immunization.

Although the killed virus influenza vaccine is only
moderately immunogenic, it has been shown to signif-
icantly reduce influenza-associated illness, secondary
complications, hospitalizations, and death in older
adults. The influenza vaccine is currently recom-
mended for all patients over 50 years of age or with
underlying medical illnesses. In addition, medical per-
sonnel, household contacts, and caregivers for the
elderly should be immunized to prevent transmission
of the virus to susceptible individuals.

The pneumococcal vaccine can help prevent fatal
Streptococcus pneumoniae disease in the elderly. It is
recommended for patients age 65 years and older as
well as for patients under 65 years of age with comor-
bid conditions. Patients should receive a repeat vacci-
nation if more than 5 years have elapsed since the first
dose and the patients were younger than 65 years of
age at the time of initial vaccination.

Aging adults are also at increased risk for tetanus,
as evidenced by subprotective antibody levels in up to
60% of men and 70% of women over 50 years of age.
Completion of a tetanus vaccine series should be done
for patients who have uncertain histories or who have
not received three doses. In addition, booster vaccines
should be given to all adults at 10-year intervals or
more frequently if the patients experience high-risk
injuries.

The Hepatitis B vaccine should be considered in
aged persons at increased risk for exposure to infected
bodily fluids. For example, vaccination should be
considered for those who volunteer at health care
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facilities where they may have contact with patients.
Hepatitis A vaccination should be considered for per-
sons who travel to areas where water or sanitary con-
ditions are uncertain, for those with chronic Hepatitis
C, and for men who have sex with men.

To increase the number of eligible patients who
actually receive appropriate immunizations, the
Centers for Disease Control and Prevention (CDC) and
its Advisory Committee on Immunization Practices
(ACIP) have outlined several strategies for improving
vaccine administration:

1. Age based: where immunizations in all persons at
50 years of age are reviewed and those with quali-
fying comorbid conditions are vaccinated

2. Organizational (e.g., standing orders): where rou-
tine vaccinations are administered to elderly at-risk
patients in office, nursing home, and hospital set-
tings by a blanket order for all patients

3. Community based: public health promotions that
focus on underserved populations

4. Provider based: physician reminder systems

Of these various strategies, standing orders have been
shown to be the most effective.

Although vaccination may help reduce morbidity
and mortality in aging persons, caution should be exer-
cised in the use of the yellow fever vaccine in traveling
older adults. Adults over 60 years of age are much 
more likely to experience serious adverse events (e.g.,
encephalitis, fever, hypotension, respiratory failure,
lymphopenia, thrombocytopenia, renal failure) with this
live virus vaccine than are their younger counterparts.

—Vera Luther and Kevin P. High

See also Age-Related Changes in Pharmacokinetics and
Pharmacodynamics; Immune Function; Systemic
Infections; Temperature Regulation; Wound Healing
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INFORMAL CAREGIVING

See CAREGIVING

INJURY PREVENTION

Injury is classified as either unintentional or intentional.
Unintentional injury occurs with no intentional human
motivation (e.g., falls, traffic accidents), whereas inten-
tional injury occurs as a result of discernible human
motivation (e.g., suicide, assault). The vast majority of
injury-related deaths are unintentional, but both types
of deaths are preventable. In the United States, with a
total of 39,311 deaths in 2001 of deaths in people age
65 years and older, those due to injury were 83.2%
unintentional and 16.2% intentional (0.6% were of
undetermined intention). Of unintentional injury deaths
in older people, 29.6% were from falls, 18.5% from
traffic-related events, 8.2% from suffocation, 2.9%
from fire-related events, 1.8% from poisonings, and
1.0% from drownings. Of deaths from intentional
injury, 13.7% were from suicide, 2.4% from homicide,
and 0.1% from legal intervention or war.

Fall-related injuries requiring hospitalization are
disproportionately high for institutionalized residents
of nursing homes or other facilities when compared
with those for community-dwelling older adults. Risk
factors for falling may be intrinsic (characteristics of
the person) or extrinsic (circumstances of the fall).
Intrinsic risk factors include older age (> 80 years),
female gender, sensory impairment, depressive mood,
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cognitive impairment, polypharmacy (five or more
medications), neurological conditions (e.g., Parkinson’s
disease), gait disturbance, functional limitations, dia-
betes, urinary incontinence, and musculoskeletal prob-
lems (e.g., arthritis, foot problems). Extrinsic risk
factors include environmental hazards inside or outside
the home (e.g., poor lighting, floor obstacles, slippery
terrain). The risk of falling increases with certain cir-
cumstances; for example, during the winter in regions
where ice storms are more common.

To prevent falls, detection and modification of risk fac-
tors are essential tasks. To accomplish this, there are many
potential interventions such as recommending exercise
(e.g., Tai Chi, a form of Chinese martial arts that com-
bines strength and balance training); instructing in home-
based exercise focused on balance and strengthening;
reducing or discontinuing psychotropic medications;
modifying environmental hazards by installing handrails,
grab bars, and night lights in homes or providing 
low-heeled shoes; correcting visual deficits; advising 
on the appropriate use of assistive devices; using 
bone-strengthening medications (e.g., calcium, Vitamin
D, antiresorptive agents); and using hip protectors. An
environmental assessment should review the home envi-
ronment carefully given that most falls occur at home and
many older adults spend most of their time at home.
Small changes can go a long way toward preventing falls
that could result in long hospital stays and declines in
strength that eventually lead to disability.

Rates for motor vehicle-related injury are twice as
high for older men than for older women. In the United
States in 2001, deaths of older adults caused by motor
vehicle traffic crashes were approximately three times
higher for occupants (drivers or passengers) than for
pedestrians. Age-related decreases in vision, hearing,
and cognitive functions, as well as physical impair-
ments, may affect not only older adults’ driving ability
but also older pedestrians’ capacity to cross streets.
Also, physical frailty increases susceptibility to injury
in a crash. Thus, a crash that results in nonfatal injuries
to a younger person might kill an older adult driver 
or passenger. Interventions could focus on improving
the design of motor vehicles (making them easier to
drive and providing better protection in the case of a
crash), changing the environment to improve traffic

and pedestrian safety, and changing the behavior of
older drivers, passengers, and pedestrians. For exam-
ple, increasing the size and illumination of instrument
panels and road signs would improve their nighttime
readability. Intersections with timed crossings have
been shown to be safer than those that do not provide
cues of the length of time left to cross. Environmental
alterations, such as installing median islands on wide
roadways and longer walk signals, might help older
pedestrians. A screening and testing program assessing
drivers’ functional and cognitive abilities could help
older adults to gauge their own abilities and make
decisions about their driving behavior. The American
Automobile Association (AAA) has developed a
“Lifelong Safe Mobility” campaign that includes dri-
ver screening tools as well as other safety features.

In 2001, 5,393 Americans over 65 years of age
committed suicide. Of those, most (85%) were men,
and most (73%) used firearms to kill themselves. 
Risk factors for suicide include a previous suicide
attempt(s), a history of mental disorders (particularly
depression), a history of alcohol and substance abuse,
a family history of suicide, feelings of hopelessness,
loss (relational, social, work, or financial), physical
illness, isolation, a feeling of being cut off from other
people, and easy access to lethal methods. Protective
factors for suicide include easy access to a variety of
clinical interventions and support for help seeking,
family and community support, and cultural and reli-
gious beliefs that discourage suicide and support self-
preservation instincts. The high rate of suicide in the
elderly can be reduced through continued mainte-
nance of emotional supports (spending time with
family and friends) and seeking help when signs of
depression are noted (including sadness, anxiety,
guilt, anger, mood swings, lack of emotional respon-
siveness, helplessness, hopelessness, chronic fatigue
or lack of energy, sleeping too much or too little, loss
of sexual desire, and unexplained aches and pains).

Other causes of injury relevant in older adults 
are suffocation and fire-related events. Unintentional
suffocation includes choking or respiratory blockage
due to inhalation or ingestion of food or objects or
mechanical air obstruction. Suffocation deaths among
older adults may be due to problems in chewing and
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swallowing foods, or swallowing in general, possibly
as a consequence of illness or disability. In addition,
older people who live alone might not be able to get
the help they need when they do choke. In adults,
choking can often be prevented if the following pre-
cautionary measures are taken: cutting food into small
pieces; chewing food slowly and thoroughly, espe-
cially if wearing dentures; avoiding laughing and talk-
ing while chewing and swallowing; and avoiding
excessive intake of alcohol before and during meals.

Persons age 65 years and older are also at increased
risk for fire-related injuries and deaths. They are espe-
cially vulnerable if they are poor, live alone, are
currently smokers or alcohol abusers, live in manufac-
tured homes or substandard housing or in rural areas,
or live in homes without smoke alarms, fire extinguish-
ers, or carbon monoxide detectors. Cooking is the pri-
mary cause of residential fires; most victims of fires
die from inhalation of smoke or toxic gases and not
from burns. To prevent injuries, detection and modifi-
cation of some risk factors would help; for example,
providing and checking smoke alarms and fire extin-
guishers at least annually. When cooking, older adults
should never leave the stove unattended and should
wear tight-fitting clothing. They should not wash elec-
tric blankets repeatedly because this can damage their
electrical circuitry. They should never smoke in bed or
near a gas stove or oxygen supply. At least 3 feet of
space should be provided around space heaters, and
older adults should have their home heating system
checked annually. By practicing a few simple fire
safety tips, older adults can reduce their chances of
experiencing a fire and subsequent injury or death.

—Carlos A. Reyes-Ortiz

See also Depression and Other Mood Disorders; Disability
and the Disablement Process; Fractures in Older Adults;
Health Promotion and Disease Prevention; Mobility;
Mobility Assessment; Obesity
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INSTITUTIONAL CARE

Long-term care of older persons in the United States
is provided in either institutional or community-based
residential settings. Institutional long-term care set-
tings include primarily nursing facilities. Community-
based residential long-term care settings include care
provided in someone’s home and group shelter and
care residences such as assisted-living facilities. Most
long-term care now occurs in community-based resi-
dences rather than in nursing facilities.

Nursing facilities and assisted-living facilities have
several similarities. Any resident of a long-term care
setting has some degree of physical and/or cognitive
disability that prevents the resident from attending to
many of his or her own daily functions. These func-
tions are known as activities of daily living (ADLs),
including getting out of bed, bathing, dressing, toilet-
ing, walking across a small room, and eating, and
instrumental activities of daily living (IADLs), includ-
ing taking medicines, driving, preparing meals, doing
laundry, and managing finances. Residents of both
settings may receive services from multiple providers
(e.g., physicians, nurses, social workers, physical
therapists, nursing aides and assistants). The multidis-
ciplinary team attempts to assist long-term care resi-
dents in reducing the impact of their functional
limitations.
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The distinction between the two settings lies in the
amount of supportive care required by their con-
stituents and the physical structure or environment in
which that support is provided. Each setting is staffed
to deliver varying aspects of care at differing levels of
intensity. Nursing facilities are equipped to meet all
of the functional needs of individuals who cannot live
independently and who do not have the functional
support they require to continue living in their own
homes or with their families. Nursing facilities pro-
vide functional support while delivering a higher
level of continuous nursing care 24 hours per day.
The goal of nursing facility care is to restore or pre-
serve the highest attainable level of independence for
each resident. Care in nursing facilities also aims to
prevent disease progression in their chronically ill
populations and to treat the acute complications and
illnesses that arise.

The nursing facility culture in the United States is
highly institutionalized. Regulations and safety stan-
dards set by the federal and state governments, along
with physicians’ and nurses’ orders, guarantee rigor-
ous oversight of residents’ environment, activities, and
bodily functions. To comply with regulations and
safety standards, nursing facilities impose rules and a
certain amount of control over residents’ personal
space. Most residents live in rooms shared with one
other person, further compromising personal space
and privacy.

Although variable in the amount and intensity of
nursing and supportive services they offer, assisted-
living facilities generally provide less health-related
services, such as meals, housekeeping, and assistance
with getting dressed, to a constituency that is not as
functionally impaired as are residents of nursing facil-
ities. Assisted-living residents generally live in their
own apartments, or residences, within a building that
has a nurse on-site for some amount of time during the
day. Regulation of assisted-living settings is less uni-
form and is applied with less rigor and punitive over-
sight than nursing facilities face. Although not as
institutional as nursing facilities, assisted-living facil-
ities usually impose some rules on the use of residen-
tial space. Also, assisted-living staff are involved with
some aspects of every resident’s daily routine. Albeit

less formal, observation and monitoring of residents’
activities do occur. The remainder of this entry focuses
on institutional care in nursing facilities.

Trends in Use of Nursing Facilities

The 1999 National Nursing Home Survey of all U.S.
nursing facilities estimated that a total of 1,628,300
residents occupied 1,879,600 available beds in 18,000
existing nursing facilities in the United States for an
occupancy rate of approximately 87%. The number of
nursing facility beds exceeds the number of acute care
beds in the United States. The survey recorded 2.5
million discharges for a rate of 134 discharges per 100
beds over a 6-month period. The average number 
of beds per facility was approximately 105. In 1999,
67% of nursing facilities were for-profit, whereas
27% were owned by not-for-profit organizations.
Nearly 40% of nursing facilities were independently
owned, whereas 60% belonged to a chain of nursing
facilities. Geographically, the southern and midwest
regions of the country accounted for two thirds of all
nursing facilities. In 1999, 61% of nursing facilities
were located in metropolitan areas.

Nearly 17,500 nursing facilities (97%) were
certified by Medicare, Medicaid, or both in 1999.
Facilities with Medicare and/or Medicaid certification
demonstrated compliance with federal requirements
to receive payment for Medicare- or Medicaid-funded
care. The number of Medicare- and/or Medicaid-
certified nursing facilities dropped by nearly 1,000, to
a total of 16,489 facilities, from 1999 to 2004. Despite
the decline in available nursing facility beds, the occu-
pancy rate among certified beds declined from 87% in
1999 to 84% in 2004. The steepest declines occurred
among for-profit facilities and facilities with fewer
than 50 beds.

Characteristics of
Nursing Facility Residents

More than 25% of all U.S. residents over 25 years of
age will experience at least one nursing facility stay in
their lifetimes. People reside in nursing facilities either
on a short-term basis (< 6 months) or on a long-term
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basis (6 months to years). Short-stay residents are
admitted to nursing facilities specifically to receive
short-term rehabilitation, end of life care, or care
either for a medically unstable condition or for a
prolonged but subacute illness that does not warrant
hospitalization. Rehabilitation stays and care for a
medically unstable condition are considered as skilled
levels of care. Long-stay residents are admitted to
nursing facilities because they have significant cogni-
tive and/or physical impairments and need long-term
supervision or assistance with daily functions.

The overall average length of stay for current
nursing facility residents in 1999 was 892 days. Most
current residents were transferred to the nursing facil-
ities after hospital stays (46%) or from private or
semiprivate living situations (30%). The average
length of stay for residents who were discharged in
1999 was 272 days, with 68% of those discharged
staying less than 3 months. Discharged residents had
recovered or were stabilized and returned to more
independent settings, were transferred to other nurs-
ing facilities or to acute care or hospital settings, or
were deceased.

In 2004, more than 90% (1.5 million) nursing facil-
ity residents were age 65 years and older. Of all
people age 65 years and older in the United States that
year, more than 7% experienced a nursing facility
stay; of all people age 85 years and older, more than
25% experienced a nursing facility stay. Trend
observers expect these numbers to grow. In 2004,
most residents were either between 75 and 84 years of
age (35.1%) or between 85 and 94 years of age
(31.6%); the remainder were 65 to 74 years of age
(15.1%) or age 95 years and older (5.2%). Between
1999 and 2004, the percentage of female residents
declined by approximately 1.5% to 67%. Diversity of
racial backgrounds increased slightly between 1999
and 2004. In the latter year, 10.9% of residents were
non-Hispanic Blacks and 3.6% were Hispanics. Less
than 2% were Asians/Pacific Islanders or Alaskans/
Native Americans. The remaining 83.8% of residents
were non-Hispanic Whites.

Most nursing facility residents appear to have both
some degree of cognitive impairment and some loss of
physical function. From 2000 to 2004, the number of

residents who did not require any help with their daily
functions declined somewhat. Two thirds of residents
required help with at least one activity of daily living,
most commonly bathing, and 40% required help with
most or all activities of daily living. Approximately
half of residents required help with toileting. More
than 50% of residents could walk, either on their own
or with an assistive device, and 6% of the nursing
facility population spent at least 22 hours per day in
bed or in a reclining chair. Fully 70% of residents
demonstrated some degree of cognitive impairment,
with 26% being very mildly or mildly cognitively
impaired and more than 30% demonstrating moderate
or moderately severe impairment.

In 1999, the top five primary diagnoses at admis-
sion were diseases of the circulatory system (23%),
mental disorders (17%), diseases of the nervous
system (15%), injury and poisoning (7.3%), and
endocrine diseases (7%). Approximately 46% of nurs-
ing facility residents took 6 to 10 medications on a
daily basis, and nearly 25% took 11 or more, suggest-
ing that most residents may have been treated for
multiple chronic medical conditions. On average,
20% to 25% of residents received antipsychotic med-
ications and more than 40% received antidepressants.

Increasingly, nursing facilities have become places
to die, and 23% of all deaths in the United States in
2001 occurred in nursing facilities. Projections from
1997 on remaining lifetime use on admission to a nurs-
ing facility between 70 and 80 years of age reached 
2.6 years. Expected remaining lifetime nursing facility
use on admission at 85 years of age was 2.5 years.

Institutional Care Economics

Nursing facility expenditures topped $110 billion in
2003, up from $87 billion in 1998. The average annual
cost of nursing facility care exceeded $57,000 per
person. The average daily rate in 2003 amounted to
$158.26 for a semiprivate room. Medicaid paid 46%
and out-of-pocket payments accounted for 28% of all
nursing home expenditures. Medicare contributed
12%, representing 7% of Medicare’s annual budget.
Private insurance and other public insurance paid for
the remainder.
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Nursing facility beds are generally considered
either skilled or nonskilled. Residents receiving
skilled care consume more services (e.g., physical
therapy, occupational therapy, intravenous medica-
tion, wound care) than do residents receiving custo-
dial nonskilled care (e.g., assistance with activities of
daily living). Therefore, nursing facilities receive a
higher reimbursement for occupants of skilled beds
than for occupants of nonskilled beds.

Medicare pays only for the skilled and rehabilita-
tion care of its qualifying beneficiaries; it does not pay
for long-term custodial care. Medicare requires a
minimum of 3 nights of hospitalization for its benefi-
ciaries to qualify for coverage of a skilled or rehabi-
litation nursing facility stay. In 1997, Medicare
switched to a prospective payment system. It paid, and
continues to pay, a predetermined inclusive daily rate
for skilled stays for up to 100 allowable days. The pre-
determined reimbursement rate schedule is based on
the amount and duration of services that a resident
with skilled needs is expected to consume. The daily
rate includes room, board, staff, and skilled services.
Similarly, nursing facilities charge a single but inclu-
sive daily rate for long-term custodial care.

Medicaid, a state and federal program, traditionally
has paid the bulk of nursing facility expenditures.
Medicaid pays the nursing facility only costs for eligi-
ble people with limited income and assets. To become
eligible for Medicaid, most long-stay nursing facility
residents must pay nursing facility costs out-of-pocket
until their savings and other resources are spent.

Institutional Care Staffing

The nursing home administrator, the director of nurs-
ing, and the medical director share the leadership
roles of each nursing facility. The nursing home
administrator oversees the daily operation of the facil-
ity. The director of nursing supervises all nursing staff
and nursing activities. The medical director oversees
the delivery of medical care to the nursing facility res-
ident population by the physicians who have pri-
vileges to see patients at the facility. The director of
nursing and the medical director report to the nursing
home administrator. The nursing home administrator

and the director of nursing are employed full-time 
by the nursing facility. The medical director is not a
nursing facility employee; he or she fulfills a contrac-
tual obligation and serves at the will of the board of
the nursing facility.

Registered nurses (RNs), licensed practical nurses
(LPNs), and nursing assistants represent the bulk of
the nursing facility workforce. Staff ratios in 2002
averaged one RN per 50 beds and one LPN per 25 
to 30 beds. Nurses performed duties requiring higher
levels of skill and responsibility, including wound
care, medication administration, and documentation.
In 2002, RNs and LPNs spent an average of 1 hour per
patient-day. Nursing assistants performed nearly all
custodial care, spending an average of 2 hours per
patient-day.

In 2003, the nursing workforce topped 1.9 mil-
lion individuals across all long-term care settings.
Turnover rates in nursing facilities remained high in
2002—49% among RNs and LPNs and 71% among
nursing assistants. Nearly 100,000 nursing staff
vacancies were reported in the nursing facility setting
in 2002. Overall, nursing facility staff receive less
compensation than do their hospital-based colleagues.
In 2002, RNs in nursing facilities earned an average of
$16.64 per hour and LPNs earned an average of
$11.90 per hour. Nursing assistants, who are generally
much less educated (and for whom English often is
not their first language), earned an average of $7.45
per hour.

Quality of Care

Since the enactment of the Omnibus Budget
Reconciliation Act of 1987, the federal government
has launched a number of measures to improve 
the quality of care in nursing facilities. These 
initiatives established training requirements for staff,
fortified residents’ rights, implemented standards of
care, and achieved major goals of limiting the use of
restraints and psychoactive medications in this 
vulnerable population. The federal government also
set standards for resident safety and quality of life.
Every Medicare- and Medicaid-certified nursing 
facility needed to demonstrate compliance with
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requirements in the following areas: residents’ rights,
quality of life, routine resident assessments, develop-
ment of care plans, dietary and nutrition services,
environmental safety, infection control, pharmacy ser-
vices, and medical and nursing care. Federal and state
governments coordinated inspections of nursing facil-
ities for compliance every 9 to 16 months. Nursing
facility quality and performance are now publicly
reported in terms of certain outcomes or measures
such as the prevalence of pressure sores, weight 
loss, and incontinence. Information on deficiencies 
cited in routine surveys and inspections is publicly
reported as well. Information on all Medicare- 
and Medicaid-certified nursing facilities is available
to consumers on Medicare’s website (www.medicare
.gov/NHCompare).

—Rollin M. Wright

See also Health Care System for Older Adults; Long-Term
Care; Long-Term Care Insurance; Medicaid; Medicare
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INSTRUMENTS

The average number of health conditions is 5.6 for a
person age 70 years and older. With that in mind, it is
important to conduct a complete clinical assessment
as a guide to the care and management of senior
patients. In addition to concurrent diagnoses, geriatric
syndromes (conditions that are influenced by many
factors) such as pain, dementia, and falls are consider-
ations for the clinician. Issues of caregiver support,
financial concerns, multiple medications, and psy-
chosocial health all are cause for comprehensive
assessment techniques. This entry discusses com-
prehensive geriatric assessment (CGA) techniques
specific to outpatient seniors. Methods of rapid
assessment in the outpatient setting, clinical interven-
tion, and techniques to tailor the geriatric assessment
to specific clinical settings are addressed.

Definition of Comprehensive 
Geriatric Assessment

The term comprehensive generally refers to looking
beyond the elements assessed in a generic history 
and physical examination to the domains of func-
tional, emotional, and psychosocial support. Evaluating
issues that might not be readily apparent is a primary
function of CGA. The CGA provides a clinician with
insight into how a person exists in the community out-
side the walls of an examination room.

A CGA can provide health assessment data that
provides a clinician with a baseline view of a patient’s
condition at the time of initial visit. In the area of
oncology, CGA is used to understand the extent of
comorbidities so as to determine how a senior patient
may undergo and tolerate cancer treatment. A CGA 
to assess various patient demographics can be devel-
oped. For example, a CGA used in a long-term care
environment may consist of more self-care activi-
ties, skin integrity, and dementia, whereas a CGA
used predominantly among community-dwelling
seniors may focus more on exercise tolerance and dri-
ving. A CGA can be tailored to any type of patient
population depending on the general needs. When
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developing a CGA, it is important for a clinical site
that valid and reliable clinical and research measures
be used so that data can be compared with those from
other sites or patient populations.

The Evolution of Geriatric
Assessment

In 1973, the CGA was frequently used for deter-
mining which patients would benefit from nursing
home placement. During the late 1970s, the CGA was
shown to enhance diagnostic accuracy in potentially
treatable conditions. This was an important finding for
advancement in the care of older patients because it
showed that more comprehensive assessment data
were necessary to understand the heath care needs 
of older persons. Not long after this time, geriatric
assessment instruments began to become used more
readily in clinical practice. Many of the instruments
were very comprehensive in that they were rather
time-consuming to administer and included many
domains contributing to the health and social support
of older patients.

Increased emergence of inpatient geriatric assess-
ments units during the 1980s offered care to many
seniors who were hospitalized. Most geriatric assess-
ment units were affiliated with Veterans Administration
medical centers or medical schools. In 1983, two thirds
of the physicians associated with the units had no for-
mal training in geriatrics. Most of the units offered care
on an outpatient basis; however, it was noted that the
units consumed substantial resources both in the time
required to conduct the assessments and in the health
care professionals needed to offer interdisciplinary
care. Interdisciplinary geriatrics care can be very
expensive, and it has been shown that when facilities
experience financial difficulties, geriatric assessment
units are often discontinued.

Benefits of Conducting the
Comprehensive Geriatric Assessment

Although it has been stated that conducting a CGA
requires a great deal of time and effort, there are many
benefits that have been shown in the literature. Data

retrieved as part of the CGA (for both inpatient and
outpatient care) have been associated with a reduction
in nursing home placement, decreased number of
medications, decreased hospitalization costs, and pro-
longed survival. CGA has been shown to detect mul-
tiple problems when used with breast cancer patients
and in general practice. General geriatric outpatient
seniors who underwent a CGA and related care have
been shown to have less functional decline than have
those who did not receive the assessment and related
treatment. A CGA can be administered on a regular
basis to assess treatment status, determine disease
progression, and consider fluctuations in health and
wellness of the older person.

One of the biggest drawbacks to conducting a CGA
is the length of time required to conduct an interdisci-
plinary evaluation. For a busy outpatient clinic, sev-
eral hours to conduct a CGA is unrealistic, especially
when several disciplines may be required to evaluate
the patient. Although much of the literature suggests
that CGA should consider domains of functional,
social, emotional, cognitive, spiritual, and physical
functioning, it is very difficult to assess all of those
domains effectively in one initial clinical visit. One
consideration is to perform rapid assessment tech-
niques to conduct a CGA.

Rapid Assessment Techniques in
Outpatient Geriatric Assessment

Rapid assessment techniques refer to options that
shorten or accelerate the evaluation process. Several
of the instruments often included in the CGA, such
as the Geriatric Depression Scale (GDS) and the
Mini-Mental State Examination (MMSE), have been
abbreviated and shown to be valid and reliable in
their shortened forms. The first five items of the
GDS have been shown to be predictive of the total
score. This can reduce the assessment time required
for the full screening information. The MMSE has
also been abbreviated to several items predictive of
the total score.

Another option to expedite the CGA process is 
to send the instrument to the patient prior to his or 
her initial clinic visit. Self-administered assessment
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instruments can be returned by the patient at the clin-
ical visit and can be reliable. Phone administration is
also an option for several of the commonly used CGA
instruments. Both the activities of daily living (ADLs)
and the GDS have been shown to be valid and reliable
when administered via the telephone. Another pre-
screening measure is the abbreviated CGA (aCGA).
The aCGA considers three domains: depression as
measured by the GDS, cognition as measured by the
MMSE, and functional status as measured by ADLs
and the instrumental activities of daily living
(IADLs).

Another option is to use prescreening instruments
to target those seniors who may benefit from the entire
CGA. Simply looking at a patient does not reveal the
extent to which he or she may have limitations and
require help. Some seniors may appear to be very
independent, but when they are assessed, actual and
potential limitations may surface. Clinical prescreen-
ing is a process in which a shortened version of an
assessment is conducted to gain insight into the health
status of a senior patient and to determine whether
further screening is necessary. Prescreening has been
used in the area of mammogram procedures and
cervical cancer detection to help target more special-
ized screening to those with the greatest need.
Prescreening techniques have also been used to target
those seniors who are at risk and may require a com-
munity-based care program. Prescreening instruments
allow the clinician to conduct a multifaceted assess-
ment, as used in CGA, in a reduced amount of time.
Those seniors who screen positive on the prescreening
tool would then be screened with the entire CGA.

When Screening Reveals 
Limitations in the Senior Patient

If screening in a particular domain, such as depression
or cognition, indicate deficits, it is crucial to intervene
in some manner. Intervention may consider continued
diagnostics, potential referrals, various medical and
nursing interventions, and other elements that can
enhance the quality of life and well-being of a senior
patient. Despite the conduction of a CGA and devel-
opment of appropriate interventions, the best efforts

are wasted if the patient does not adhere, at least 
to some extent, to the plan provided by the health 
care team.

Several factors generally increase the likelihood of
adherence to recommendations prescribed by a senior
health care team. First, community providers gener-
ally favor letters from the consulting institutions with
specific assessment data and recommendations along
with provider-to-provider communication by tele-
phone. In addition, if patients agree and are party 
to the recommendations, adherence is more likely.
Patients are less likely to comply with, or adhere to,
the treatment plan in cases where a large number of
recommendations were developed and there is inade-
quate caregiver support.

The Future of CGA

Although this entry has defined and operationalized
CGA, a great deal of further research is needed.
Questions remain as to when a CGA should be
repeated in chronically ill seniors and in general
assessments of community-dwelling elderly persons.
Methods of CGA data collection are being used
online for patients to complete prior to clinical visits.
More commonly, performance test evaluations are
being added to the self-report measures that often
make up the CGA. The assessment instruments that
encompass the CGA are dynamic in that the needs of
senior populations change and perhaps alternative
assessments may become necessary. Frequent CGA
refinement must be completed to meet the needs of
senior health care concerns.

—Janine Overcash

See also Geriatric Assessment; Geriatric Profession; Geriatric
Team Care; Mobility Assessment; Polypharmacy
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KIDNEY AGING AND DISEASES

Human kidney function declines with age, reflecting
both normal processes and the cumulative impact of
comorbid diseases such as hypertension and diabetes.
It is crucial to recognize the decline in kidney function
in older adults because poor kidney function compro-
mises drug metabolism and may lead to kidney fail-
ure. On average, a single human kidney reaches its
maximum size during the fourth decade of life.
Kidney mass declines by approximately 10% per
decade thereafter, with the major decline in mass
localized to the cortical or outer layer of the kidney.
Normal aging processes play a role in diabetic and
hypertensive kidney disease; however, these changes
occur at a faster rate in patients with these conditions.

Progressive arteriole hyalinosis, tubulointerstitial
fibrosis, and glomerulosclerosis reduce the mass of 
an aging kidney. Several important vascular changes
occur in the aging kidney where the arterioles of the
kidney undergo sclerotic changes. Although these
changes are seen in individuals with normal blood
pressure, they are worse in hypertensive individuals.
Often, the arteriolar changes are seen in association
with glomerulosclerosis in the outer part of the kid-
ney. The aging kidney also develops evidence of
injury to the tubules. The tubule is the portion of the
nephron located distal to the glomerulus and proximal
to the collecting ducts. Tubular damage is concen-
trated in the outer medulla and the medullary rays, the

part of the kidney most dependent on capillary blood
flow. The interstitium or matrix portion of this region
may have a high concentration of invading mono-
cytes and macrophages, reflecting inflammatory
processes and subsequent decline in kidney 
function. Transforming growth factor-β (TGF-B), an
inflammation-activating factor, is prevalent in this
area of the kidney. In addition to vascular and tubular
changes, the kidney develops glomerulosclerosis, or
“scarring,” of the glomerular capillary bed at the
beginning of the nephron. Glomerulosclerosis is a
prominent anatomical change seen with the aging
kidney. Although glomerulosclerosis is a rare finding
in younger individuals, it becomes more common
with age. Studies show that less than 5% of glomeruli
are sclerotic in individuals under 40 years of age. The
percentage of sclerotic glomeruli increases to between
10% and 30% by 70 years of age.

Although a number of experimental approaches
have been used to study the anatomical changes asso-
ciated with aging, the most valuable has been the
“remnant kidney model” that involves the removal of
one kidney and a large fraction of the other kidney
from an animal test subject. Using this approach, the
influence of reduced nephron mass has been studied.
The increase in kidney intracapillary pressure seen in
the remnant kidney model sets in motion a cascade of
events also seen in normal bilateral aging kidneys.
There is an immediate increase in RNA synthesis, fol-
lowed by an increase in DNA synthesis. Mesangial
cells multiply, epithelial cells hypertrophy, epithelial
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foot processes increase in number, and glomerular
capillary length increases. Growth factors increase in
activity, although the primary events and the exact cel-
lular mechanisms are not fully understood. Growth
factors such as angiotensin II (AII) and TGF-B have
been proposed as primary mediators of the anatomical
and cellular changes seen. As more nephrons are lost
to this process, the remaining nephrons compensate.
Compensation leads to hypertrophy, which in turn
leads to increased damage and sclerosis.

Reactive oxygen products (ROIs), advanced glyco-
sylated end products (AGEs), and lipids—all products
of cellular metabolism—play a role in the loss of 
kidney function. Experiments show that rats given
antioxidant substances show less glomerulosclerosis
later in life. Furthermore, studies show that treatment
of experimental animals with aminoguanidine, a
substance known to inhibit AGE formation, decreases
proteinuria, glomerulosclerosis, and age-related hard-
ening of arteries. 3-Hydroxy-3-methylglutaryl coen-
zyme A (HMG-CoA) reductase inhibitors, or
“statins,” given to diabetically induced rats show that
lowering serum cholesterol leads to reduced protein-
uria and less glomerulosclerosis. Although high blood
pressure, diabetes, and high cholesterol all could
damage the kidneys, none of these conditions is
absolutely necessary for the kidneys to show anatom-
ical changes and functional decline associated with
aging.

In clinical practice, the serum creatinine and blood
urea nitrogen (BUN) concentrations are commonly
used as indicators of glomerular filtration rate (GFR);
that is, the filtration capacity of the kidneys. Although
laboratory measurements of creatinine and urea are
accurate and reliable, it is important to keep in mind
certain factors when using these markers. Because
creatinine is a by-product of muscle metabolism,
variations in muscle mass and changes in lean body
weight influence the serum creatinine level. For
example, an unchanging serum creatinine concentra-
tion may reflect proportional decrements in kidney
function and muscle mass. As muscle mass decreases
with age, the aging kidney has less creatinine to clear
and might not “appear” to be less effective. This is
why serum creatinine levels remain relatively stable

with advancing age; the gradual senescence of
nephrons and slowly decreasing GFR are partially
counterbalanced by declining muscle mass.

It is also important to keep in mind the semiloga-
rithmic relationship between the serum creatinine con-
centration and kidney function. At a normal GFR, a
relatively large and abrupt decrease in GFR will result
in a relatively small change in the serum creatinine
concentration. For example, a 50% reduction in GFR
in a small older woman will increase the serum creati-
nine concentration from 0.5 milligrams per deciliter
(mg/dl) to 1.0 mg/dl. The latter is a normal serum
creatinine concentration in most labs, but it would be
erroneous to interpret this value as reflecting a normal
GFR. This could be especially catastrophic if therapy
were delayed. If one waits until the serum creatinine 
is “grossly” elevated (2.0 mg/dl)—representing more
than 75% reduction from the baseline GFR—
irreversible changes may already have occurred.

This limitation of serum creatinine in accurately
reflecting kidney function has led to a search for alter-
native markers. Cystatin C has been shown to be a
reliable marker of diminished kidney function in older
adults. Cystatin C is found in all cells and therefore is
not linked to muscle mass alone. Because the role of
Cystatin C measurement in clinical practice remains
unclear, the National Kidney Foundation recommends
using a prediction formula to screen for decreased
kidney function. Prediction equations using age, sex,
and race along with serum creatinine are highly prac-
tical in determining kidney function in the elderly.
The use of these equations requires only the input of
demographic factors and may be computed using the
Internet or a personal digital assistant (PDA).

Alterations in liver function, body fluid content,
multiple medications, and declining kidney function
all can result in altered drug metabolism. Diminished
renal function can have profound effects on the clear-
ance of water-soluble drugs. The effect will be more
dramatic if the relative water concentration of the 
body is reduced or if polypharmacy is involved. Both
polypharmacy and reduced water concentration are
common in elderly individuals. In simple terms, water-
soluble drugs will reach higher peak levels and have
longer half-lives in old people with diminished renal
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function. This can lead to an increased risk of devel-
oping unwanted drug side effects or complications.

Certain drugs may exacerbate the problems that 
an aging kidney is facing while trying to maintain
homeostasis. Nonsteroidal anti-inflammatory drugs
(NSAIDs) may increase intraglomerular pressure by
blocking prostaglandin production. Prostaglandins
counteract the effects of AII on the renal vasculature.
Loss of prostaglandins may lead to unbalanced hemo-
dynamics in the kidney, favoring AII-mediated vaso-
constriction. Diuretics may further inhibit an aged
kidney’s ability to preserve water in the face of water
deprivation. Angiotensin-converting enzyme (ACE)
inhibitors, a common and effective blood pressure
medication that is thought to be “kidney protective,”
may increase the risk of acute renal failure by limiting
the renal system’s ability to autoregulate blood pres-
sure during periods of stress.

Several inflammatory kidney diseases and renal
artery stenosis are common in older adults. Minimal
change disease, usually associated with children, has
a second peak in incidence during the firth and sixth
decades of life. There is a second peak in incidence of
poststreptococcal glomerulonephritis seen in the
elderly. Pauci-immune necrotizing glomerulonephritis
is also common among those individuals age 65 
years and older. Renovascular disease, a term used to
describe arterial sclerosis in the kidney, is common in
the older population. Another common renal disorder
found in the elderly is renal artery stenosis (RAS), a
narrowing of the renal arteries that can lead to signif-
icant hypertension and kidney failure. To diagnose
RAS, one may use magnetic resonance angiography
(MRA), renal ultrasound with Doppler, or the capto-
pril renogram. The treatment of RAS depends on the
severity of the lesion and the clinical presentation.
Treatment options for RAS include renal angioplasty
and stenting, renal bypass surgery, and medical
management. Treatment of RAS remains controver-
sial, with some data supporting conservative medical
management.

Treatment of kidney failure in the older popula-
tion is similar to that available to younger patients.
Options include hemodialysis, peritoneal dialysis,
kidney transplantation, and symptomatic medical

management. The mean age at onset of dialysis in 
the United States is now 63 years, and similar demo-
graphics are seen in Europe and Canada. Age alone is
no longer thought to be an excluding factor in deter-
mining whether or not a person receives renal replace-
ment therapy. Hemodialysis patients in their 80s 
have shown a preserved quality of life. Older patients
with kidney failure seem to do equally well on either
hemodialysis or peritoneal dialysis unless a comorbid
condition such as cardiovascular disease is present.
Recent data show that more people over 65 years 
of age are receiving kidney transplants. However, as
compared with individuals under 65 years of age with
end-stage renal disease (ESRD), older patients receive
fewer transplants. This is because of the increased
prevalence of comorbid conditions such as advanced
cardiovascular disease and cancer—diseases that pre-
vent eligibility for transplantation.

It is difficult to convey the changes in lifestyle and
symptom severity that will be experienced by an older
patient starting renal replacement therapy. There is
great variability in the inconvenience, discomfort, and
symptoms experienced by patients who may be influ-
enced by coping style, mood, social support, and
comorbid illness. The elective withdrawal of dialysis
is common and may be a reasonable plan of care 
when agreed on prospectively by the patient and
health care team.

—Mark Unruh and Robert Denshaw

See also Diabetes; Fluid and Electrolytes; Hypertension;
Incontinence; Infections, Bladder and Kidney
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LATIN AMERICA AND

THE CARIBBEAN

Latin America and the Caribbean (LAC) refers to the
region formed by all political units south of the United
States. The aging of LAC will manifest in earnest and
accelerate starting around 2030. The share of the total
population age 65 years and older was 5% in 2000 and
is projected to reach 17% in 2050. However, by 2025,
Argentina, Barbados, Brazil, Chile, Cuba, Puerto
Rico, Uruguay, and Trinidad already should achieve
fractions of at least 15%. Aging in LAC will occur
faster and prematurely compared with previous aging
in developed countries, presenting special challenges
for the region.

In 2000, the age composition of the populations in
all countries of LAC reflected a combination of mor-
tality declines that began mostly after World War II,
but not all countries experienced similar transitions.
For example, Bolivia and Haiti still lag relatively
behind in the mortality gains achieved by the region.
Although fertility began to drop prior to 1945 in a 
few countries (Argentina, Cuba, Puerto Rico, and
Uruguay), most of LAC had high fertility until the late
1960s and early 1970s. Then a decline started to
spread throughout the region, launching the aging
process in LAC. Uruguay is the oldest country, with
13% of the population age 65 years and older in 2000,
compared with 3.5% in Nicaragua and Honduras.
Societies that experienced the most rapid fertility

declines will also exhibit the fastest aging. Between
2000 and 2050, the fraction of the population age 65
years and older will rise from 10% to 27% in Cuba
and from 5% to 18% in Brazil.

The current elderly of LAC are a particularly
important group in the global aging phenomenon.
Those who reach 60 years of age between 2000 and
2025 were born between 1940 and 1965 and experi-
enced dramatic gains in survival during their child-
hoods. Unlike those who aged earlier in developed
countries, these cohorts are survivors of a regime in
which infectious diseases were still highly prevalent
and grew up in relative poverty. Their childhood sur-
vival was more a result of adoption of imported med-
ical technologies after World War II rather than an
improvement in standards of living. The likely con-
sequences of this unprecedented pattern of aging are
unknown. The issue is that, compared with old indi-
viduals in developed countries, these cohorts may
exhibit higher prevalence of chronic illnesses and dis-
ability during old age because of their childhood sur-
vival regime. Another peculiar feature of the LAC
aging is that many countries are experiencing a mixed
epidemiological pattern in which noncommunicable
diseases have begun to gain importance while mort-
ality from communicable diseases is still prevalent.
Countries with relatively low incomes and education,
such as Guatemala and Haiti, have especially high
mortality due to diseases such as cholera, malaria, and
dengue fever, particularly among the rural and indige-
nous populations. The consequences for the onset of
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chronic illness and disability during old age after sur-
viving under such a mixed regime are also unknown.

One of the concerns for the region is that aging
will occur faster than in developed countries. For
example, it will take Colombia, Brazil, and Chile
only 20 to 25 years to get from 7% to 14% of the pop-
ulation age 65 years and older as a share of the
total—around 2030 to 2035—whereas the United
States will take 70 years to achieve a similar percent-
age (in 2013). This accelerated aging means that
countries must face rapid growth in their absolute
numbers of older adults. The portion of the popula-
tion age 65 years and older will increase by a factor
of 2.5 in Costa Rica between 2000 and 2030, and
doubling will occur in Brazil, Chile, Mexico, and
Peru over the same period.

Another concern for LAC is that aging will be
largely premature in the sense that the demographic
process will accelerate while countries still have low
standards of living. Furthermore, aging has started in
a fragile institutional environment where the vast
majority of the sources offering minimum levels of
social and economic support for the elderly are being
reformed with yet uncertain consequences. A well-
known and widespread drive toward reform of social
security systems took place in LAC over the past two
decades. A similar and interrelated reform started
later among many health sectors in the region, in 
the short run reducing rather than increasing the
protection of their populations. These reforms were
perceived in the international economic arena as nec-
essary, however, and were designed to make the sys-
tems financially sustainable and beneficial for
economic growth. Nevertheless, in nearly all cases, a
fast aging process will take place in the midst of
weak economic performance, fragile institutional
relations, and perhaps decreased access to health
care services.

The consequences of the aging phenomenon are
likely to differ as countries face a variety of con-
straints and willingness to adopt reforms and make
postreform adjustments. There is a large variance in
the structure and achievement of the health care sys-
tems across the countries and the role played by the
public health sector. The contrasts in overall health

coverage are broad; Cuba has virtually universal
coverage, whereas Chile reports 4% lacking access 
to care, compared with 13% in Uruguay and 40% in
Mexico.

The geographic proximity of LAC to the United
States and Canada sets the LAC aging process apart
from the global picture as well. In 2000, 12.6% of the
United States and Canada combined populations were
age 65 years and older, compared with 5% of the LAC
combined populations. For 2030, the corresponding
projections are 20.3% and 11.6%. In particular, for
small sending countries in Central America and the
Caribbean, emigration to the United States has con-
tributed to aging of the sending nations in a significant
manner because young adults are most likely to leave
seeking economic opportunities. Also, Mexico is his-
torically tied to the United States and has the highest
steady volume of economic emigrants to the United
States. Although a distant second, Canada has begun
to gain importance as a destination country for LAC
emigrants. This flow of migrants contributes to a rel-
atively “young” population in the receiving nations
and is likely to continue to foster the north economies’
competitiveness in the global markets. Sizable remit-
tances sent back by migrants are a large means of sup-
port for several LAC countries, especially for the
support of elderly relatives. In the future, it seems
likely that LAC will continue to send labor, perhaps
increasingly to meet the need for hands-on health care
of aging societies in the north.

Because of the high migration and economic inter-
dependence among the countries of the continent, the
aging processes of north and south are highly inter-
twined as well. One feature of the migrant flow north
is that there is circulatory or repeated migration, and
most migrants intend to return to their origin eventu-
ally. Thus, in many sending countries of LAC, con-
cerns over the well-being of their people include the
migrants to the north and the possible returning flow
after productive years abroad. Policies in both north-
ern and southern countries are beginning to address
the long-run consequences of such critical migration,
with attention being paid to the working conditions
and work benefits of cross-national migrants, aiming
to minimize their old-age illness and disability and 
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to guarantee their health care coverage and social
support during old age.

Comparative studies with cross-national pur-
poses in LAC have been undertaken during recent
years. A study on the health and well-being of older
adults in seven urban centers of LAC, Salud y
Bienestar en el Envejecimiento (SABE), was fielded
around 2000 among individuals age 60 years and
older in Argentina, Barbados, Brazil, Cuba, Chile,
Mexico, and Uruguay. Among the SABE samples,
women and the very old are more likely to declare
themselves in bad health and to self-report a greater
number of chronic conditions. These patterns are
similar to those found elsewhere. Although the
prevalence varies across the region, women report
especially high levels of diabetes and its main risk
factor; namely, obesity. Comparing the sampled
SABE cities with the United States, the most inter-
esting result is that LAC populations display levels
of self-reported diabetes and obesity that are as high
as, or higher than, those found in the United States.
Research expected during the coming years will
shed further light on the aging processes of the LAC
countries.

There is a relatively short period of time before
aging accelerates in LAC. Scholars perceive that the
opportunity should be taken to build up the health
infrastructure and meet the needs of the growing 
older populations. However, providing basic services
to rural communities, securing educated and healthy
children and a labor force, combating historically 
profound inequalities, and developing stable financial
markets are some of the current priorities of most
countries in LAC.

—Rebeca Wong

See also Canada; Demography of Aging; Global Aging;
Hispanics; Mexico; Migration
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LEGAL ISSUES

Many legal issues during later life involve compe-
tency and guardianship, which in simple words refer
to a person’s ability to live independently and make
decisions and to who should make such decisions if
the person is not able. Competency can be diminished
due to a number of factors common during late life,
including diseases that impair cognitive functioning
and reduce independence. Sometimes, these issues
affect younger persons who have suffered disability
due to acute illness or serious trauma. When a person
is deemed to be incompetent, several legal options
exist to designate someone else to make decisions for
the individual. These include guardianship, conserva-
torship, power of attorney, and advance directives.

Defining Competency and Capacity

The terms competency and capacity should be distin-
guished. Competency is a legal term that refers to an
individual’s abilities to make decisions independently
regarding specific criminal or civil issues. Competency
is determined in legal proceedings. Capacity is a clini-
cal determination made by health care professionals
that refers to a person’s ability to perform specific
tasks. Capacity is not the proverbial “all or nothing”;
rather, people have the capacity to make specific deci-
sions and engage in specific behaviors.

Legal definitions of competency are predicated 
on four components: (a) presence of a disabling med-
ical condition, (b) cognitive impairment, (c) functional
impairment, and (d) risk. Having a disabling medical
or psychiatric diagnosis (e.g., Alzheimer’s disease,
schizophrenia) does not automatically make someone
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incompetent. Rather, the disease must be judged to
have caused cognitive impairment that in turn leads 
to functional impairment in daily living and decision
making (i.e., limited capacity), thereby placing the per-
son at an unacceptable level of risk. This risk may be
defined either as physical risk to himself or herself or
others or as functional risk regarding ability to manage
finances and make decisions about family and assets.

Determining Competency

An individual is considered to be legally competent
unless another person questions his or her competency
and files a legal petition to determine the person’s
competency. For older adults, questions regarding
competency are most common for civil matters,
especially medical decision making, estate, and living
arrangements. The challenging person is usually a
family member, but a health care professional may file
a petition. The petition leads to a court hearing or, in
some instances, an administrative hearing, during
which time medical evidence and other testimony are
presented to a judge, who makes the final determina-
tion of legal competency.

Assessing Capacity

Medical evidence is used to document the presence of
a disabling condition and the person’s level of capac-
ity. First, an appropriate medical examination should
be conducted to diagnose the underlying disease or
disorder. Capacity assessment is performed by a
psychiatrist, a psychologist, or another health care
professional with similar competence in cognitive and
psychiatric assessment. It focuses on cognitive and
functional impairment and risk, with a primary focus
on decisional capacity. Reassessment may be needed
in cases of progressive or fluctuating conditions.

DDeecciissiioonnaall  CCaappaacciittyy  aanndd  IInnffoorrmmeedd  CCoonnsseenntt

The most commonly accepted definition of deci-
sional capacity involves four components: (a) under-
standing (of the facts in a situation), (b) appreciation
(of how the information applies to one’s personal sit-
uation), (c) reasoning (rationally weighing advantages

and disadvantages of options), and (d) stating a
choice. For formal decisions regarding health care and
research, the law requires that the professional engage
in an informed consent process with the individual.
The professional must inform the person about the sit-
uation, options, benefits and risks, and the individual’s
rights, so that the person has adequate understanding
(the first criterion in decisional capacity). The profes-
sional is responsible for ensuring that the person is
truly informed and has the capacity to make such
decisions.

Professionals use a variety of methods to assess
decisional capacity across these four domains. Most
common is a nonstandardized clinical interview,
although research with older adults diagnosed with
mild Alzheimer’s disease demonstrates significant
disagreement among health care professionals regard-
ing capacity to make health care decisions. General
neuropsychological assessment can be useful, although
specific functional abilities might not correlate
precisely with general cognitive functioning. The
Department of Veterans Affairs has developed a set of
guidelines for capacity assessment. The guidelines rec-
ommend that the assessment include a general clinical
interview, specific standardized tests of psychiatric and
cognitive functioning, and specific assessment tools
focused on decision-making capacity. They suggest
that the clinical interview contain questions for finan-
cial, health care, and independent living concerns; these
questions assess understanding of the situation, percep-
tions of any problems, and future preferences. In struc-
tured interview approaches, typically the person is
presented with information about his or her situation or
a vignette and then is asked specific questions regard-
ing his or her understanding (e.g., what are the risks of
this medication?), appreciation (e.g., how might this
medication affect your life?), reasoning (e.g., why 
do you prefer one choice over the other?), and making
a final choice (e.g., what do you prefer?). In general,
these types of assessment tools result in better reliabil-
ity and validity than do unstructured interviews.

The findings from capacity assessments make up
part of the expert medical evidence presented at
competency hearings. The professional who assesses
capacity reports on the person’s specific abilities that
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are intact and impaired. This professional does not
make a recommendation regarding legal competency.

Legal Options for 
Incompetent Persons

When a person is judged to be legally incompetent,
a number of options exist. Basically, other people 
are appointed to make decisions and manage certain
affairs for the person. Most states in the United States
recognize two types of formal roles: guardianship and
conservatorship.

LLeeggaallllyy  AAppppooiinntteedd  
GGuuaarrddiiaannss  oorr  CCoonnsseerrvvaattoorrss

A guardian has rights to make decisions regarding
the care of the person (e.g., health care, living arrange-
ments), whereas a conservator has rights to make
decisions regarding the person’s estate and assets.
Designation of a guardian or conservator is based on
legal proceedings, with the judge making the final
determination based on medical evidence and other
testimony. Some legal and medical experts have
argued that the rights of guardians/conservators
should be limited to the specific activities for which
the individual has lost capacity; this preserves as
many of the individual’s rights as possible but can be
difficult to implement if the individual’s capacities
change frequently. Most state laws require that the
designated guardian/conservator make decisions in
the best interest of the individual but provide little
additional guidance.

IInnffoorrmmaall  PPrrooxxyy  DDeecciissiioonn  MMaakkeerrss

Often, decision makers are not formally designated
by judges in court proceedings. In many health care
situations, when a person has been assessed as inca-
pable of making a certain decision, health care pro-
fessionals turn to the closest family members. In the
United States, some states have specific laws to guide
the selection of the proxy, with first choice usually
being the spouse, followed by the closest next of 
kin (e.g., adult child, parent, sibling). Proxy decision
making for research participation follows similar

guidelines in most states. Conflicts among family
members may be avoided through advance planning.

Advance Planning

When older adults are competent, they are able to
circumvent the guardianship or conservatorship legal
process through the use of two legal mechanisms:
powers of attorney (POAs) and advance directives.
With POAs, individuals can designate who they want
to represent them in the event they lose capacity. The
scope of designation can be very specific, such as
authority to sign a particular document, conduct cer-
tain business, or pay bills, or it can be general, essen-
tially affording the designee the power to conduct any
and all business and decision making as if the designee
were the individual. Some of these can be temporary
“limited” powers of attorney for specific times or
activities. Others can be “general durable” powers of
attorney that remain in effect until the persons revoke
them or die and can be specified as “springing” to take
effect at a specified time such as when the persons lose
capacity. The primary advantage to a POA is that the
older person is able to choose the person he or she
trusts most to make decisions and specify the types of
decisions the POA is allowed to make. Thus, a POA
preserves as much of the person’s autonomy as possi-
ble. Some medical settings that treat high numbers 
of older adults, particularly those with progressive
dementing illnesses, have made it standard practice to
encourage and offer all of their patients POA docu-
ments while they are still competent. Another option is
an advance directive, whereby the individual docu-
ments specific wishes for a later time if he or she is to
become incapacitated. Any advance planning docu-
ments should be given to persons who can use them;
that is, an attorney and/or the person(s) designated to
serve in decision-making capacities. As long as a per-
son remains competent, any advance planning docu-
ment may be revoked in writing at any time.

—Amber M. Gum and Jay Wolfson

See also Advance Directives; Elder Abuse and Neglect,
Geriatric Assessment; Inappropriate Prescribing; 
Patient Safety
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LEWY BODY DEMENTIA

As the population has aged over the past 20 years,
recognition of dementia has improved. With increased
recognition, it is clear that not all dementia is of the
Alzheimer’s type. The recently described Lewy body
dementia, also known as dementia with Lewy bodies
(DLB), is generally recognized as among the more
common “new” dementias. The eponymous inclusion
bodies were first reported in 1912, whereas case
reports of this new type of dementia appeared during
the 1980s.

Lewy bodies are spherical, eosinophilic, cytoplas-
mic inclusion bodies first described in subcortical
nuclei in Parkinson’s disease. Diffuse Lewy body dis-
ease was first described in 1984. Patients with diffuse
(i.e., cortical as well as subcortical) Lewy bodies also
often have plaques. The clinical history usually
includes cognitive impairment, fluctuating severity,
and parkinsonian movement disorder. Autopsy series
find that 15% to 25% of all elderly demented patients
have Lewy bodies, many with plaques, some with tan-
gles, and many with evidence of ischemic damage as
well. Lewy body disease may be the most common
group of dementias after Alzheimer’s-type dementia,
although most cases of dementia seen clinically are
mixed in symptomatology as well as pathology.
Prevalence has been cited as up to 26.3% of all

dementia and up to 5% of the general population, with
incidence of 0.1% to 3.2% per year for all new demen-
tia cases. Gender distribution is even, and age of onset
is after 40 years but most commonly after 75 years.
Survival is thought to be approximately 8 years, but
more rapid (2 years) and much more indolent (20
years) courses have been described.

Consensus guidelines for clinical diagnosis of
DLB were developed by Ian G. McKeith and col-
leagues in 1996. First, as common to dementias, there
must be progressive cognitive decline that interferes
with functioning. Memory impairment might not
appear early but occurs during the disease course.
Loss of attention, visuospatial skills, and frontal/
subcortical skills all may be evident. The clinical pic-
ture must include at least one of the following: fluctu-
ating attention and cognition, well-formed visual
hallucinations, and spontaneous parkinsonism. Two of
these features make probable DLB; one feature makes
a possible diagnosis. Supportive features include
antipsychotic sensitivity, syncope and transient loss of
consciousness, delusions and other hallucinations,
and depression.

The diagnosis of DLB is made clinically; neither
laboratory studies nor imaging are helpful. Although
there is association with the APOE4 allele, knowledge
of APOE status is not helpful in the diagnosis of an
individual or helpful in counseling family members
about risk of this dementia. Overall, DLB appears to
be no more familial than Parkinson’s disease.

The clinical diagnostic signs of Lewy body
dementia are hallucinations, fluctuating attention 
and performance, and (often subtle) parkinsonism.
Hallucinations are most often visual, vivid, and
(often) not threatening. They are well-formed, three-
dimensional images often of people or animals, and
the patient may find them more puzzling than dis-
tressing. Persecutory delusions can occur as well and
are threatening to the patient. Fluctuation is much
more marked than is seen in other dementias; it may
occur day to day or more quickly. It may resemble
delirium. Compared with patients with Alzheimer’s
disease, patients with DLB are much more likely to
(a) have daytime lethargy, (b) sleep more than 2 hours
during the daytime, (c) stare into space at length, and
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(d) have episodes of disorganized speech. Attempts
have been made to find neuropsychological differ-
ences between DLB and Alzheimer’s dementia, par-
ticularly tests that can be used bedside. Executive
functioning is more likely impaired, and memory (as
measured by the Folstein Mini-Mental State) is less
impaired in DLB than in Alzheimer’s disease. Patients
with DLB are more likely to be distracted by irrele-
vant visual stimuli during interview or testing and
have more difficulty in set shifting. They may, for
instance, be more likely to bring in material from a
previous question than to address the current question.

The importance of recognizing DLB is that it
responds so idiosyncratically to antipsychotic medica-
tion. Because the symptoms that bring most patients to
a physician are the visual hallucinations, clinicians
unaware of the diagnosis will prescribe antipsychotic
medication to target the psychotic symptoms. In DLB,
the response to typical or atypical antipsychotics is
almost always rapid onset of extrapyramidal effects
with rigidity far beyond what would usually be
expected for the dose. Unfortunately, the visual hallu-
cinations do not respond to antipsychotics, and
increasing the antipsychotic dose will lead to more
severe side effects with no effect on the hallucinations.
Antipsychotic medication may even be dangerous to
the patient with DLB; there is a case report of pro-
longed coma following a single dose of clozapine, with
the patient recovering after 2 weeks in intensive care.

The original description of Parkinson’s disease
concluded that the senses and the intellect are not
affected; however, it is clear that a substantial number
of patients with idiopathic Parkinson’s disease
develop dementia as part of their illness. Similarly,
patients with DLB do not develop parkinsonian symp-
toms until somewhat later in the disease (unless
provoked by antipsychotic medication use). The dis-
tinction between DLB and dementia of Parkinson’s
disease, then, is one of time course; DLB is diagnosed
if mental status changes occur at least a year before
movement disorder. When hallucinations, confusion,
and fluctuations in attention develop after motor
symptoms, the diagnosis is dementia of Parkinson’s
disease. If all symptoms occur within a short time
span, the diagnosis is Parkinson’s disease. Medications

specific for Parkinson’s disease can, of course,
produce hallucinations and delusions, generally 
visual hallucinations. The following experience of one
patient is illustrative. At first, there were “patterns” on
the blank hospital wall that the patient found attrac-
tive. Then she saw “dead dogs from the surgery lab”
in the next bed. Finally, she saw the kind avuncular
attending as a “White slaver,” and she saw the laundry
cart as coming to fetch her away for his trade.

Cholinergic deficit is found relatively early in
DLB, as demonstrated by an autopsy series that cor-
related Alzheimer’s versus Lewy body pathology with
cholinergic deficit. Loss of choline acetyltransferase
was significantly greater in Lewy body disease than in
Alzheimer’s disease until very late in the disease. The
most common treatment for the visual hallucinations
is the cognitive enhancers donepezil (Aricept), galan-
tamine (Razadyne, formerly Reminyl), and rivastig-
mine (Exelon). Although none of these is approved for
use in treating DLB, the data in published reports con-
sistently support the use of cholinesterase inhibitors.
Some clinicians, in fact, will use these medications
primarily for DLB patients rather than for Alzheimer’s
dementia.

In most cases, a clinical diagnosis of DLB will 
be confirmed by the neuropathological findings at
autopsy; there are few false positives using consensus
criteria. Lewy bodies are eosinophilic cytoplasmic
inclusion bodies found primarily in subcortical nuclei
in Parkinson’s disease. In DLB, there may be diffuse,
brainstem, cortical, or mixed patterns. Older literature
recognized the cortical form of DLB; other distribu-
tions of pathology have become evident, and there
probably is a unifying disease process we do not yet
understand. Lewy bodies are composed of alpha synu-
clein, ubiquitin, and other proteins best seen with
specific immunocytological staining; there are some
differences in chemical composition and morphology
in the Lewy bodies depending on where they are
found. Although senile plaques often coexist with
DLB, neurofibrillary tangles seldom do. Some
patients with clinically diagnosed Alzheimer’s disease
are found to have Lewy bodies as well. The taxonomy
of dementias with Lewy bodies and parkinsonian fea-
tures has become complicated, including dementia
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with Lewy bodies, Lewy body variant of Alzheimer’s
disease, and Parkinson’s disease dementia. Other
names have also been suggested.

There is no specific treatment for DLB, and other
than the general acceptance of cholinesterase inhi-
bitors and advice to avoid antipsychotics, little agree-
ment exists. Some studies have used atypical
antipsychotics with some benefit, particularly cloza-
pine in doses as low as 6.25 milligrams and some-
times quetiapine, also in low doses. Tacrine,
donepezil, rivastigmine, and galantamine all have
been studied, and the currently marketed
cholinesterase inhibitors seem equally likely to bene-
fit the psychotic symptoms, some of the dementia-
related behavioral features loosely referred to as
“agitation,” and apathy. Neither meta-analysis nor
comparison of these agents has been done, and no role
is suggested for memantine. As with most dementias,
management of the environment and education of
caregivers are most beneficial.

DLB, like some vascular dementia, fronto-
temporal dementia, and others, is clearly a dementia,
but one that might not show memory loss early in the
course. Without significant memory loss early, and
with depressive symptoms and psychotic symptoms,
the diagnosis can be missed. Awareness of this illness
will help avoid missed diagnosis and thus avoid treat-
ment that is of no benefit and may produce significant
side effects.

—Judith H. W. Crossett

See also Alzheimer’s Disease; Apolipoprotein E; Delirium
and Confusional States
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LIFE COURSE PERSPECTIVE

ON ADULT DEVELOPMENT

A life course perspective on adult development is one
that sees continuity between phases of adult develop-
ment. In general, the relative rank order of individuals
during childhood (e.g., the smartest kid in the class,
the fastest runner on the track) is maintained through-
out life. This generalization is modified by the area of
function (e.g., intelligence, cognition, personality),
the level of social class or educational attainment, and
the physical health status of the individual. These
three areas influence each other, making for a com-
plex set of pathways that need to be understood.

Furthermore, there are relatively few studies that
have more than 50 years of data, so that studies that
started with individuals in their 20s can now speak to
what happens by 70 years of age and studies that
started with individuals 70 years of age can speak to
what happens by 100 years of age. Studies with serial
cohorts can provide some important hints about how
adjacent stages of the life span are related, and studies
that start during middle or later life with archival data
about levels of functioning earlier in the life cycle can
also add to our understanding. It is rare to have longi-
tudinal data that follow large cohorts of persons into
extreme old age when they are no longer capable of
being tested in the laboratory with the same set of
measures employed earlier, and those that do often
employ proxy respondents. Measurement tends to
shift from assessments of intellectual functioning to
mental status measures and from physical perfor-
mance to activities of daily living (ADLs).

First and foremost, work from longitudinal studies
is preferred. Cross-sectional studies are an important
first step in figuring out what is worth studying longi-
tudinally. Indeed, when similarities in performance
and behavior are seen cross-sectionally, that is the
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exception and worthy of comment and future study;
however, that is rarely the case. Age is not an explana-
tory variable but rather a marker of the passage of
time set within a particular sociohistorical context.
The actual time of measurement of the status of the
individual and the status of knowledge in medicine
both contribute to an understanding of aging and
health associations. The goal of adult developmental
psychology is to replace age with a variable with more
explanatory power. Relationships between aging and
health (or, more accurately, aging within levels of
physical health status) determine the experience of
aging for most persons and their family members.

The content of this entry revolves around a set of
important questions:

1. Where do we see continuity, and where do we see
change, in psychological development? The literature
would suggest that there is significantly more continuity
in personality and social functioning than in cognitive
and intellectual functioning. Personality is main-
tained even with the onset of memory disorders such as
Alzheimer’s disease for functions that do not depend on
memory (e.g., conscientiousness), and social function-
ing is maintained until the final phases of impairment.
Levels of cognitive and intellectual performance decline
earlier if speed is involved in the function tested, such
that vocabulary and crystallized intelligence are pre-
served even during extreme old age. Diseases such 
as hypertension, heart disease, and diabetes have been
implicated in changes in cognitive and neuropsycholog-
ical performance, and personality constructs such as
hostility and anger have been related to the earlier devel-
opment of hypertension, heart disease, and diabetes.

2. How predictable is the life span? Within a stage
of development (young adulthood, middle age, and
old age) where we have data, predictability is quite
reasonable.

3. How long do variables need to predict to satisfy
the criteria of a life course or life span perspective?
This is really a theoretical question, and new data
from infancy are challenging our notions of life span
on the power of variables such as birth weight to have
consequences for the rest of the life span.

4. How important is age as a variable? Age is the
best summary variable that we have. It is important to
know the actual time of measurement of the age
because it means something different to be 40 years
old in 1960 than it does to be 40 years old in 2000.
Thus, understanding age by time of measurement is 
a powerful combination. The birth cohort of the
individual also conveys important information. 
Those born between 1946 and 1964—the baby boom
cohort—have experienced their aging differentially
because they are such a large cohort that society has
always adjusted to make room for them. The aging of
this cohort will have a profound impact on society.

5. Is there an age where the life span no 
longer makes any sense? Life span developmental
psychology today has less to contribute to geriatrics
than it could or should in the future. Geriatric syn-
dromes such as frailty are not really seen earlier in the
life cycle.

6. What do we know about “extreme” aging and
super-centenarians? Data from centenarians are being
pooled on a worldwide basis. The Rule of 3 appears to
apply; one third are in outstanding shape, one third are
plagued by the age-related declines in sensory and
motor functions assumed, and one third are moribund
given the peculiar nature of our health care systems to
maintain survival independent of independent func-
tioning. Research on the genetic determinants of
extreme aging with biological and psychosocial data
is progressing, but no answers are yet available.

7. What is normal aging? This question is probably
best answered within levels of physical disease. Those
with specific diseases may well have predictable life
courses that are different from those of their age peers
with different diseases and combinations of diseases.

8. What role does the development of disease play?
It plays a central role, but we do not yet have sufficient
data to specify this.

9. What role does the socioeconomic status (SES)
gradient play in aging? The SES gradient seems to
suggest that those at the lower end of the economic
distribution tend to accumulate diseases earlier in
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their life span than do those at the upper end.
Furthermore, treatments for disease may also be dif-
ferent for the SES groups. However, for those who
survive into extreme old age, there may be a crossover
effect.

10. How much can be attributed to aging and indi-
vidual process, and how much is dependent on the
social milieu? This may depend on the age of the per-
son. Later in the life cycle, the social milieu may
increase in importance. Thus, studying aging in cou-
ples and families may be more important during the
final quarter of the life cycle than earlier. It is also
important to remember that the size of a generation
may be 15 to 40 years wide. Thus, a person 40 years
of age may be a grandparent while having living par-
ents and grandparents.

In sum, the life span approach to adult develop-
ment has been useful in understanding development
of the individual up to the time of the oldest old
(approximately 85 years of age). Current work should
extend our understanding of the life span for the final
30 years up to 115 years of age.

—Ilene C. Siegler

See also Age–Period–Cohort Distinctions; Demography of
Aging; Longitudinal Research; Midlife; Normal Physical
Aging; Psychosocial Theories; Socioeconomic Status;
Work, Health, and Retirement
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LIVING ARRANGEMENTS

During the later years of the life course, where and
with whom one lives greatly influences the quality of
one’s life. Yet one’s living arrangements are not solely
the result of individual choices. The options from
which an older person can choose are determined by
his or her economic and social resources as well as by
his or her state of health. The living arrangements and
level of independence vary greatly among the elderly.
Most older couples live independently in the commu-
nity, and many widowed individuals continue to live
alone well into their 80s and 90s. As their capacity to
live independently declines, some move in with their
children and others choose to, or are forced to, move
to assisted-living environments. Those with the most
severe incapacities often have no choice but to enter
nursing homes.

Fully 95% of the U.S. population age 65 years and
older lives in the community, and three quarters of
these individuals own their own homes. Among the
oldest old (> 85 years of age), home ownership is less
common, as it is among minorities, unmarried indi-
viduals, and those with low incomes. Elderly Hispanic
and Black metropolitan residents are the least likely of
all groups to own their own homes. These differences
in home ownership result in large part from a lack 
of affordable housing, especially for individuals with
low retirement incomes.
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Today, approximately 54% of individuals age 65
years and older live with their spouses only, 31% live
alone, 13% live with relatives, and 2% live with others
to whom they are not related. However, significant gen-
der and racial differences exist. Elderly men are more
likely than elderly women to live with their spouses. In
2003, 71.2% of men age 65 years and older lived with
their wives, whereas only 41.1% of women still lived
with their husbands. Among the unmarried, older Black
and Hispanic individuals are less likely than their non-
Hispanic White peers to live alone and are more likely
to live with others because of economic need as well as
the cultural preference to do so. In 2003, approximately
one third of Black, Asian, and Hispanic elderly individ-
uals lived with people other than their spouses (33.5%,
35.8%, and 36%, respectively). Similarly, foreign-born
elderly individuals who migrated to the United States
during late adulthood are more likely to live with oth-
ers than are those who migrated earlier in life or those
who are native born. For elderly Mexican-origin immi-
grants, the propensity to move in with family often
occurs in the event that they suffer a loss in their capac-
ity to care for themselves.

When a spouse dies, most older people tend to live
alone and maintain their independence as long as pos-
sible. Since 1970, the number of older single individ-
uals has increased and the rate of growth has been
particularly high for women, who tend to outlive their
husbands. In 2003, 10.5 million, or one third of all
elderly individuals, lived alone. In addition to being
mostly female, those who live alone tend to be older
and to report good health. Elderly people who live
alone also have lower incomes than do married cou-
ples. As a consequence, poverty rates are high among
elderly individuals who live alone. Compared with
married couples, twice as many men and four times as
many women who live alone had incomes below
poverty in 2003. Elderly minority women living alone
are particularly vulnerable to poverty. In 2003, 40.3%
of Black women lived in poverty, compared with
26.4% of Black men. Among Hispanics, 40.8% of
women and 14.7% of men who lived alone had
incomes below poverty.

For many older people and their family members,
living in the community is the best situation, but

elderly persons with disabilities need special care and
assistance with shopping, dressing, and transporta-
tion. Researchers show that between 70% and 80% of
those elders with disabilities who do not live in insti-
tutionalized housing environments reside with their
spouses, with other family members, or with care-
givers who are unrelated to them. Of those who are
noninstitutionalized, 13% live with relatives and only
2% live with unrelated caregivers. Many elderly indi-
viduals with severely disabling cognitive impairment
live at home, and approximately 75% of these indi-
viduals receive family care.

Although older adults prefer to live independently
in the community, as they grow older, they increase
their risk of dependency on others who are unable or
unwilling to provide care. Approximately 8% of indi-
viduals live in housing specially constructed for them,
including retirement communities and assisted-living
quarters.

The population of elders who are housed in these
institutionalized alternatives, which encompass a
variety of services and housing supports for persons
unable to live independently, has grown swiftly since
1985. During the past decade, assisted-living facilities,
including assisted-living quarters, board-and-care
facilities, congregate housing, continuing-care com-
munities, and adult foster care homes, grew signifi-
cantly in popularity, with more than 11,000 nationwide
in 1998. Although these facilities are designed to assist
the frail elderly with performing activities of daily
living (ADLs), the 1999 National Long Term Care
Survey showed that less than one half of residents in
assisted-living facilities were receiving care in such
residential settings.

In most cases, a nursing home tends to be the last
resort for placement of frail and disabled elderly per-
sons. Even when nonmarried older adults, who often
lack social support, suffer a decline in functional
capacity, they do not change their living arrangements
or enter nursing facilities. Since the mid-1970s, nurs-
ing home utilization rates have generally decreased,
but for some groups—notably elderly Blacks—they
have risen, doubling from 3% to 6% between 1973
and 1999. In 1999, 1.6 million elderly (roughly 5% of
the elderly population) lived in nursing homes. Most
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nursing home residents are women, over 85 years of
age, and widowed. The most common origin prior to
entry into a nursing facility is a hospital. As a result,
the vast majority of residents require substantial assis-
tance with ADLs, with more than 75% of residents
needing help with at least three ADLs such as bathing,
showering, and dressing.

—Jacqueline L. Angel and Elena Lewis

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Long-Term Care; Oldest Old;
Quality of Life; Social Networks and Social Support
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LONELINESS

Loneliness is a common problem among older adults.
In community studies, the percentage who report feel-
ing lonely ranges from 10% to more than 50%, and
the prevalence may be higher in institutional settings.
A significant proportion of older adults also report
that loneliness is the main problem for their age
group. Cross-cultural comparisons have reported
loneliness to be experienced across cultures, although
it may be expressed differently depending on the
lifestyles of various populations. In some cultures

social loneliness may be more prevalent, whereas in
others emotional loneliness may be reported. Given
societal changes over the past several decades (e.g.,
greater longevity, higher incidence of being divorced
or widowed, fewer children, geographic separation
from family members), one could expect the propor-
tion of loneliness to be high in this age group. Yet
loneliness does not appear to be universal during late
life. In longitudinal studies, a small number of older
adults report being lonely the entire study period,
whereas others report loneliness at only some of the
assessments. Some participants never report being
lonely over an extended time.

Loneliness is a discrepancy between the social 
and emotional relationships desired and those actually
experienced. This discrepancy can be either in the
number of social contacts or in the quality of relation-
ships. Loneliness is sometimes incorrectly assumed to
mean being alone. But many older adults report living
in solitude and never feeling lonely, whereas others
are surrounded by family and friends and report
intense feelings of loneliness. Loneliness is different
from sadness, although persons who are lonely can
feel sad. Similarly, loneliness is different from depres-
sion, although loneliness can be a symptom of depres-
sion. Although similar in concept to perceived social
support, loneliness is different from social isolation,
and some researchers have noted that factors such as
cognitive or functional decline, often associated with
social isolation in older adults, are not always associ-
ated with loneliness. Loneliness is an emotional feel-
ing about relationships and can develop when there
are changes in actual social contacts (e.g., death of 
a spouse or friend, changes in physical health that
limit contact) or changes in the desire for relation-
ships. Two types of loneliness have been described:
social loneliness, which is more quantitative and
linked to the absence of contacts, and emotional lone-
liness, which is more qualitative and linked to the
absence of social bonds.

Several demographic factors have been linked 
to loneliness. Studies have shown that the prevalence
of loneliness increases with age, not because of older
years but rather due to factors associated with increas-
ing age such as increasing disability, changes in social
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contacts, and institutionalization. Other researchers
have noted increases in emotional loneliness, but not
social loneliness, with age. Differences in reporting
by sex have been observed, with a higher prevalence
in women. Some researchers have reported that
women report more loneliness if the actual word lone-
liness is used and that men report more if the concept
of loneliness is addressed. In men, marital history 
and current partner status have been shown to predict
loneliness; in women, marital history and the nature of
friendships is associated with loneliness. These find-
ings support the concept that men may rely on their
spouses for companionship, whereas women rely on
family and friends. Being married tends to protect
against loneliness, so that widowhood tends to be 
a risk factor for loneliness. Childlessness has been
related to loneliness in some, but not all, studies
addressing that issue. Some life events have been
shown to be risk factors for loneliness, including
death of a family member or friend and changing res-
idences. There may be urban and rural differences in
factors associated with loneliness.

Loneliness in older adults is associated with poorer
physical and mental health. Feeling lonely is both
associated with and an outcome of depression.
Deteriorating physical health, sleep problems, impair-
ments in vision and/or hearing, impairments in mobil-
ity, and memory problems are associated with
loneliness, as is poor self-rated health. Loneliness may
also be associated with the type of chronic disease,
with a higher risk of loneliness in those with episodic
diseases, such as lung disease, peripheral vascular dis-
ease, and arthritis, than in those with chronic diseases
with courses more stable or known.

Several adverse outcomes have been predicted by
loneliness during late life. Feeling lonely has been
shown to predict depression. Whether loneliness is a
risk factor for suicide is not clear. Some researchers
have found that neither depression nor loneliness
alone during late life predicts suicide but that those
who are both depressed and lonely are at a higher risk.
Others have found loneliness to predict suicide indi-
rectly through other pathways. Loneliness has been
found to predict mortality generally, although it is not
clear whether declining health leads to loneliness and

then mortality or whether loneliness leads to declining
health and then mortality. Older adults who are lonely
use more health care services and prescription med-
ications and are at a higher risk for entering nursing
homes. Loneliness can lead to decreased nutritional
intake and increased alcohol use.

Overall, loneliness is assumed to be a temporary
condition, and older persons who feel lonely can
recover. Treating loneliness could potentially reduce
the risk of depressive disorders and increase the over-
all quality of life for older adults. Loneliness could be
treated through cognitive–behavioral modifications or
through increasing self-efficacy. Feeling more confi-
dent in their abilities could help elders to address the
causes of loneliness and formulate solutions. These
solutions can include increasing the quality of rela-
tionships, getting involved in activities where older
adults can develop relationships, and increasing com-
panionship relationships for those adults who derive
most of their support from children and other rela-
tives. Finally, cognitive processes can play an impor-
tant role. Whereas outside events can affect the desire
for relationships, cognitive–behavioral therapy can
potentially help with older adults’ perception of the
discrepancy.

—Celia F. Hybels

See also Bereavement and Grief; Control; Depression and
Other Mood Disorders; Emotions and Emotional
Stability; Positive Attitudes and Health; Suicide and the
Elderly
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LONGEVITY

Longevity is the experiencing of a long life. The term
is used differently by various authors, but one com-
mon way of defining longevity is with respect to 
having a life span near that of the observed species
maximum. For humans, the longest verified life span
is that of Jeanne Louise Calment, who died in 1997 at
122 years and 164 days of age.

The most common measure of longevity for a popu-
lation is life expectancy; that is, the average years of life
remaining after a given age or event. Life expectancy for
a population is typically summarized as life expectancy
at birth. This figure is most often calculated by applying
a schedule of age- and sex-specific mortality rates cur-
rent for that population during a given period to a hypo-
thetical birth cohort that experiences the observed
current rates. One limitation of life expectancy calcu-
lated in this way is that future longevity may depart sub-
stantially from a current calculation of life expectancy
as age-specific rates change. During the 20th century,
most birth cohorts in most nations substantially outlived
the life expectancies calculated for their years of birth as
age-specific death rates continued to fall throughout
their life courses. Other useful life table-based measure-
ments of longevity include the median age at death, the
late-life modal age at death, and the distribution and dis-
persal of age at death.

Life expectancy at birth has not been measured
with precision for any larger human population before
the middle of the 18th century. Available evidence
suggests that life expectancy in premodern societies
was between 20 and 30 years. Because a large fraction
of deaths occurred during infancy and childhood,
life spans exceeding 50 years may have been com-
mon despite the low life expectancy at birth. Life
expectancy at birth has been estimated to be approxi-
mately 40 years in many European nations and in the
United States by the beginning of the 19th century.

Life expectancy began to increase rapidly in
industrializing nations at the end of the 19th century
and through the 20th century. The proximate cause of
increasing life expectancy was the epidemiological
transition from a situation where most deaths were
attributable to communicable causes and occurred

throughout the life course to a situation where most
deaths are now attributable to degenerative causes 
and are concentrated in ages near the average life
expectancy. Improvements in nutrition, sanitation, and
public health practices are thought to have made the
largest contribution to increases in life expectancy
during the 19th and 20th centuries.

United Nations estimates of life expectancy at birth
for the 2000–2005 period were 79.3 years for women
and 71.9 years for men in the more developed regions
of the world and were 65.2 years for women and 
61.7 years for men in the less developed regions. Life
expectancy at birth in the United States was estimated
to be 80.1 years for women and 74.8 years for men 
in 2003.

Increases in life expectancy at birth slowed during
the second half of the 20th century. This slowing is
attributable to the progressive elimination of excess
juvenile mortality. Recent and future increases in life
expectancy occur primarily through lowering mortal-
ity at older ages. A life extended at these ages has a
smaller effect on the calculation of life expectancy at
birth because the years added are correspondingly
few. It is noteworthy, however, that the deceleration 
of the increase in life expectancy during the latter
decades of the 20th century were accompanied by an
acceleration in the decline of mortality rates at older
ages. Improvements in medical care may have con-
tributed substantially to these declines.

This record of continual improvement in life
expectancy raises considerable current debate about
the future of longevity. Is the human life span fixed, or
is it plastic to intentional genetic or environmental
manipulation? Can longevity increases of the recent
past be sustained, or are low mortality populations
now nearing biologically imposed limits?

Recent United Nations population projections sug-
gest that continuing mortality declines will increase life
expectancy at birth for both sexes combined to approx-
imately 88 years by the middle of the 21st century. This
calculation expresses assumptions in the projection
model about the future course of current trends.

That the human life span has inherent species-
specific biological limits is implicit in the fact that
mortality rates generally rise exponentially with age 
after reproductive maturity. What remains a matter of
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controversy is whether national populations with the
highest life expectancy are currently approaching
fixed limits. One school of thought suggests that fur-
ther large declines in mortality rates in low-mortality
populations are unrealistic as human populations
reach the limits of their biological warranty periods.

It has long been known that life spans of labora-
tory rodents may be extended through experimental
manipulation of nutrient-dense but calorie-restricted
diets, compared with control populations subject to ad
libitum feeding. Although these findings suggest the
plasticity of life span, their generalizability outside of
laboratory settings and to human populations is not
known. Research with human participants on experi-
mental manipulation of the life span faces both prac-
tical difficulties (because the experimental period
would optimally include the majority of a human life
span) and ethical obstacles (because the health risks of
interventions are unknown).

Biodemographers suggest that there is no evidence
that the pace of age-specific mortality decline is cur-
rently decreasing. One of the most telling arguments
of biodemographers against the notion that current life
expectancies are near fixed limits is that mortality
rates continue to decline at the oldest ages in the
national populations with the lowest mortality.
Regarding this point of view, although there are likely
biological limits to human longevity, we do not know
what they are or whether we are near them.

Although life expectancy generally increased in
most regions of the world during the 20th century,
changes in longevity have not been positive in all
national populations at all times. Life expectancy
declined sharply in Russia and some components of
the former Soviet Union over the period from the mid-
1980s to the mid-1990s, with the changes driven
largely by increases in mortality at middle ages. This
pattern has more recently reversed. Countries with a
high prevalence of HIV infection have also experi-
enced sharp reductions in life expectancy. The United
Nations estimated reductions in life expectancy
exceeding 20 years in the sub-Saharan countries
where HIV infection is most prevalent.

Pessimists about the future of life expectancy
suggest that the high current prevalence of obesity and
other chronic disease risks in the United States and

other more developed countries portend future slow-
ing, and perhaps even reversal, of recent gains in life
expectancy as their effects play out later in the life
course of current populations of children and younger
adults. The conjecture is speculative and controversial.

Increases in life expectancy present profound chal-
lenges to many societies that experience them. This is
particularly true in conjunction with the rapid fall in
fertility to below replacement levels in many of the
most long-lived populations. Many countries in more
developed regions face prospects of increasing rates
of old-age dependency, with resulting fiscal pressures
on medical care and income support for growing older
populations. In less developed regions especially,
increased rates of survival to older ages have come
about in part through medical interventions that have
increased the longevity of populations whose mem-
bers have nonetheless experienced high rates of severe
deprivation at points in their life courses. There is
some concern that in these settings, increased survival
may be associated with increasing prevalence of mor-
bidity in aged populations.

More broadly, continuing increases in life
expectancy in more developed countries since the sec-
ond half of the 20th century raise important questions
about the social–cultural definition and institutional
structuring of older ages. Recent and future cohorts of
older adults have been, and will continue to be, in a
sense pioneers given that the average life span has
been pushed well past historical limits. Routine sur-
vival decades past the conclusion of active labor force
participation is unprecedented in human history 
and may require continuing cultural and institutional
innovation.

—Karl Eschbach

See also Centenarians; Oldest Old
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LONGITUDINAL RESEARCH

Longitudinal studies are those in which measurement
occurs at more than one point in time. These can use
qualitative, quantitative, or a combination of methods.
The purpose of longitudinal research is to determine
the mechanisms and predictors of change or stability
in phenomena over time. Most theories on aging focus
on the movement of individuals or groups through
time, explaining processes such as adaptation, health
decline, and accumulating disparity. However, much
of the existing research on health and aging has used
cross-sectional study designs, where all of the data 
are collected at one time point. Longitudinal studies
are beneficial for establishing causality; measuring
change; and separating age, period, and cohort effects.

There are three main types of longitudinal study
designs: repeated cross section, panel, and rotating
panel. First, repeated cross-section studies are those
with similar measurement at two or more time points
on different samples drawn from the same population.
This study design is most appropriate for measuring
change in a population over time. Examples of this
design include the National Health Interview Survey
that draws a new random sample representing the
United States’ population each year. Because the sam-
ples represent the population at that time point, it is
reasonable to expect that the demographic composi-
tion (e.g., age, race, gender) of the sample would vary
over time as well. Other examples are the National
Home and Hospice Surveys and the Survey of Con-
sumer Finances.

Second, panel studies are those that collect data
from the same respondents at two or more points in
time, generally on the same or related topics. This

study design is most appropriate for measuring
change within individuals. Examples of panel studies
include the Health and Retirement Study, the
Established Populations for Epidemiologic Studies of
the Elderly, and the Longitudinal Study on Aging.
Panel studies typically use a prospective design where
respondents are followed forward through time and
asked questions about their current state of being.
However, some data may be collected retrospectively
by asking respondents to recall events or informa-
tion in their past or between observation points.
Integrating retrospective questions in a prospective
panel study increases the window of observation, but
these responses can be subject to recall bias.
Respondents tend to be most accurate about signifi-
cant events in their lives such as marriage, birth of
children, and hospitalization.

The third type of longitudinal study design is a
rotating panel, which is a combination of the previous
two study designs. Like a panel study, this type of
design collects a sample of respondents and follows
them for a specified length of time that is generally
fairly short. Then, consistent with the repeated 
cross-section design, a new representative sample is
recruited and followed for the same length of time as
the first sample. These separate samples often overlap
in waves, allowing one to compare the two cohorts at
the same time point. The advantage of this approach is
that one is able to measure change in a population and
change within individuals simultaneously. It also min-
imizes the impact of study attrition over time because
each selected respondent is followed for a short period
of time, even if the study continues for decades. An
example of this design is the Consumer Expenditure
Survey, which draws a new sample every quarter and
follows those respondents for 15 months. After five
consecutive quarters, the sample is dropped. The
study continues to rotate new cohorts of respondents
into the survey, and they are then followed over time.

Longitudinal research is beneficial for research 
in health and aging for several reasons. First, having
multiple waves of data collection allows one to lag the
“exposure window” prior to the “outcome window”
and isolate causal mechanisms. When all data are col-
lected at one time point, it is difficult to separate cause
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and effect between variables. For example, if depres-
sion and physical disability are measured at the same
time point, it is impossible to determine which one
occurred first and may be influencing the other one.
Longitudinal research can test such a mechanism and
determine whether depression leads to physical dis-
ability over time or vice versa.

A second benefit of longitudinal research is the
ability to measure change over time. Many studies
have two observation points, but a growing number
have three or more waves. Two time points allow one
to measure whether change occurred over time and
the direction of change such as weight loss, incident
health conditions, and satisfaction with neighborhood.
With three or more time points, one can capture rate
of change over time. Increasingly, researchers are
estimating trajectories of change for a wide range 
of outcomes, including cognitive impairment and
depression. These trajectories may be nonlinear (do
not increase at a constant rate over time) or may be
affected by intervening variables over time. Time-
variable change can be accounted for in statistical
techniques such as latent growth curves, event history,
and hierarchical linear modeling, allowing a broader
understanding of the dynamics of long-term change
and stability.

Third, longitudinal research designs are beneficial
for separating age, period, and cohort effects. Cross-
sectional study designs allow one to observe age
differences in a population, but it is impossible to con-
clude whether those differences are a product of the
aging process, cohort membership, or period influ-
ences. Following persons or populations over time
makes it possible to separate these three domains and
to make more accurate conclusions about human
development and change over time. For example, if
one were to study the impact of early-life polio on
health during older adulthood, it would be important
to consider when the polio vaccine was introduced
and significantly lowered the risk of contracting polio
in the population (period effect), how old persons
were when the vaccine was introduced given that it 
is related to the length of exposure (cohort effect),
and how the process of aging may affect the ability 
to compensate for the resulting paralysis or muscle

weakening among those who had polio (age effect). 
If these three domains are confounded in the study,
one may conclude incorrectly that the risk of polio
increases as a person ages.

Despite these distinct advantages over cross-
sectional study designs, longitudinal research presents
a number of challenges. First, researchers must
develop a research question appropriate to the time lag
between observation points. Some causal relation-
ships take years to develop (e.g., the impact of obesity
on disability), whereas other relationships are more
proximate (e.g., adjustment following a residential
move). When using existing data sources, one might
not have flexibility to select the length of observation
window. Consequently, the research question must be
crafted to fit the available data. If the time lag between
waves is too long or too short to observe the relation-
ship of interest, the association might appear not to
exist. Similarly, the impact of one variable on another
may vary over time, yielding different estimates of
relationship strength between variables depending on
the time lag between measurement points. Thus, the
length of the observation window is critical to con-
sider when interpreting the results.

A second potential challenge of longitudinal
research is the accurate measurement of change.
Questions, number of items in a scale, and answer
choices must be identical across waves to measure
change. This is an important issue for all of the longi-
tudinal study designs described previously because
shifts in language and vocabulary may influence how
a question is asked or what it may mean over time. A
researcher must determine whether two questions
with altered wording are conceptually identical.
Another common example is change in answer cate-
gories over time. If answer choices for a question 
are reduced from five categories to four categories
between waves, it is difficult to assess real change
because respondents’ answers may vary by available
response categories.

Finally, one challenge of longitudinal research 
is specific to panel and rotating panel studies, namely
nonrandom attrition between observation points.
Repeated cross-section designs avoid the pitfall of
nonrandom attrition, but this design cannot measure
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intraindividual change. Panel studies of older adults
are particularly vulnerable to bias due to selective
mortality over time. Although nonresponse is also a
potential source of selection bias, it tends to be less
common in samples of older adults due in part to
greater residential stability relative to younger adults.
When the primary source of study attrition among
older adults is death, the remaining sample at later
waves tends to be younger, more affluent, and health-
ier than the population. Thus, estimates of health over
time are likely to underestimate change and decline.
Increasingly, researchers are employing methods to
adjust model estimates for such selection bias.

—Jessica A. Kelley-Moore
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Health Surveys; Longitudinal Study of Aging; 
National Institute on Aging
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LONGITUDINAL STUDY OF AGING

In 1956, Congress enacted Public Law 84-652, the
National Health Survey Act (NHSA), mandating
development and implementation of an annual health
survey of the civilian noninstitutionalized population

of the United States. The NHSA called for a program
of surveys to evaluate the nation’s health. One 
major survey in this program is the National Health
Interview Survey (NHIS, originally called the Health
Interview Survey), which collects epidemiological
data to document the prevalence of physical disease,
disability, and health behavior of a national probabil-
ity sample of persons across the life span. The NHIS
program is flexible enough to adapt to changing needs
for data on special populations and issues. In 1980,
the lack of information on the nature and extent of
health and related problems of the elderly popula-
tion prompted the U.S. Public Health Service (PHS),
National Center for Health Statistics, and National
Institute on Aging (NIA) to consider assessing the
data requirements for the study of health and long-
term care of the oldest old in the United States. Under
cosponsorship of these agencies, the study committee
recommended development of a supplemental ques-
tionnaire to address the unique health and long-term
care needs of the elderly.

That decision led to the Longitudinal Study of
Aging (LSOA I) in 1984 and to its expansion (LSOA
II) in 1994. Today, the LSOA is the foremost survey
focusing on the health dynamics and trends of elderly
Americans. Its general purpose is to examine aging
and mortality patterns to gain more information than
can be found on death certificates. The LSOA is a par-
ticularly rich resource for information on the oldest
old and for identifying potential areas of intervention
regarding elder care. For example, one can assess
changes (if any) in the health status, as well as care
and living arrangement status, of individuals as they
age. The wealth of data collected provides an oppor-
tunity to describe the continuum of long-term care
from dependency in the community, to institutional-
ization, to death. Both the 1984 LSOA I and the 1994
LSOA II contain follow-up interviews that lasted
through the end of the decade.

The universe for the LSOA I contains 7,541 com-
munity-dwelling persons age 70 years and older who
were participants in the 1984 Supplement on Aging
(SOA) household interview survey. Multistage proba-
bility sampling was performed to ensure representa-
tion of certain subgroups of elderly: the oldest old,
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ethnic minorities, and elderly family caregivers.
Because of funding limitations, a subsample of 5,151
persons was selected for the first follow-up interview
administered in their homes in 1986. All individuals
age 70 years and older when they participated in the
1984 SOA were eligible to be interviewed in 1988 and
1990. To ensure successful relocation and response
rates of the original cohort, subsequent telephone
surveys were conducted with computer-assisted tele-
phone interviews (CATIs) in 1986, 1988, and 1990. LSOA
surveys were also appended to the National Death
Index and to Medicare claims data files (1984–1991).
The prospective research design, which tracks the
same individuals over time, distinguishes the LSOA
from other cross-sectional studies of aging and health.

The LSOA survey questionnaire includes measures
of functional status and health care use for individuals
over a 6-year period, permitting assessment of any
changes over that time. Estimates of mortality rates by
demographic, social, economic, and health character-
istics that are not available from the vital statistics
system are also possible. Data from several sources
enrich the LSOA data set. Available information
includes the NHIS, the 1984 Health Insurance
Supplement, the 1984 baseline SOA, the follow-up
LSOA interviews, Medicare records, the National
Death Index, and multiple causes of death files.

Specific topics explored in the 1984 SOA include
family structure and living arrangements, housing
characteristics, relationships and social contacts, use
of community services, occupation and retirement
(income sources), health conditions and impairments,
activities of daily living (ADLs), instrumental activi-
ties of daily living (IADLs), those who provided help
with ADLs and IADLs, use of health services, nursing
home stays, and health opinions. In the LSOA I study,
follow-up interviews were conducted in 1986, 1988,
and 1990 to update the baseline data for transitions in
care and living arrangements, changes in occupation,
changes in physical limitations, difficulties with
ADLs and IADLs, impairment in physical mobility,
nursing home stays since last interview, hospital stays
during past year, contacts with doctors during past
year, hospital and nursing home stays before death,
and socioeconomic information.

The LSOA II study explored many of the same
areas as the first study to document changes in the 
life cycle and caregiving of the aging population, as
reported by the National Center for Health Statistics in
2005. Like the LSOA I survey, the LSOA II survey
aimed to determine whether elderly individuals
reported any changes in living arrangements and their
capacity to carry out ADLs. The study includes a
nationally representative cohort of 9,447 adults over
70 years of age (civilian and noninstitutionalized) at
the time of the LSOA II interview. Similar to the
methodology employed for the LSOA I, U.S. Census
Bureau staff performed face-to-face interviews at base-
line in the respondents’ homes. Follow-up surveys
were administered by the National Opinion Research
Center at the University of Chicago using CATIs.

The LSOA II includes information from the 
baseline 1994 NHIS, the 1994 Family Resources
Supplement (in place of the 1984 Health Insurance
Supplement), and Phase I of the 1994 National Health
Interview Survey on Disability as well as information
on respondents who were reinterviewed in 1997–1998
and 1999–2000. One can use the data set to examine
patterns in health service use, including medical
insurance, family structure, housing, formal and infor-
mal sources of care, employment history, transporta-
tion, use of assistive devices and technologies, and
social network. Again, the prospective research design
makes it possible to examine the sequence and conse-
quences of health events for functional independence
through dependence (including death) in the com-
munity or institutionalization. Although most survey
questions were identical to items in the 1984 LSOA I,
new information was gathered on individual risk
behaviors, including health opinions. In addition 
to interviews conducted with survivors, additional
information was collected about decedents’ hospi-
talization and nursing facility admissions from their
named contacts of next of kin. Also, the Family
Resources Supplement replaced the Health Insurance
Supplement and provided in-depth information on
caregiving, care receiver needs, unmet care needs, and
the reasons behind unmet needs.

In summary, the LSOA is an excellent resource for
examining the lives of elderly Americans as they enter
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the oldest age categories. The data provide much-
needed information about how very old people care
for themselves as a result of changes in their health
and functioning.

—Jacqueline L. Angel

See also Continuum of Care; Duke Longitudinal Studies;
Longitudinal Research; Oldest Old

Further Readings and References

Fitti JE, Kovar MG. Supplement on Aging to the 1984
National Health Interview Survey. Hyattsville, Md:
National Center for Health Statistics; 1987. Vital and
Health Statistics, Series 1, No. 21.

Kovar MG, Fitti JE, Chyba MM. The Longitudinal Study of
Aging: 1984–90. Hyattsville, Md: National Center for
Health Statistics; 1992. Vital and Health Statistics,
Series 1, No. 28.

National Center for Health Statistics. The second
Longitudinal Study of Aging. Available at: www.cdc
.gov/nchs/about/otheract/aging/lsoa2.htm. Accessed
September 20, 2006.

Wunderlich GS, ed. A National Health Care Survey: A Data
System for the 21st Century. Washington, DC: National
Academy Press; 1992.

LONG-TERM CARE

Long-term care (LTC) may well be one of the most
important challenges of the 21st century. Life
expectancy in the United States has been increasing
ever since records have been kept. In 2000, the life
expectancy for a male was 74.3 years and for a female
was 79.7 years. Compared with life expectancies in
1900 of 46.3 years for men and 48.3 years for women,
and in 1950 of 65.6 years for men and 71.1 years for
women, the increases during the 20th century were
remarkable.

But as James Fries noted in 1980 and Sidney Katz
and his colleagues pointed out in 1983, adding years
to life is only one part of the challenge. If humans’
biological makeup were such that at 80 years of 
age all people would become frail, vulnerable, and

incapable of living independently, then increasing life
expectancy from 80 to 85 years would simply mean
adding 5 years of frailty, vulnerability, and depen-
dence to the final years of life. Quite frankly, who
would want that? If, on the other hand, humans’ bio-
logical makeup were such that all people would have
1 year of frailty, vulnerability, and dependence during
the final year of our life—no more and no less—then
increasing life expectancy from 80 to 85 years would
mean adding 5 years of independent living to the final
years of life. And who would want that? Quite frankly,
just about everyone.

The actual circumstances seem to be somewhere in
the middle. In general terms, for every 3 years of addi-
tional life expectancy we seem to gain, 2 of those
years are years of independence and the 3rd year is
one of frailty, vulnerability, and dependence. From
another perspective, half of all people who reach 65
years of age will spend at least some of their remain-
ing lives in nursing homes.

As a consequence of all these factors, these final
years of frailty, vulnerability, and dependence of indi-
viduals give rise to the need for efficient, effective,
and humane long-term care during those final years.

Long-Term Care

What do we mean by the phrase long-term care? In
2001, C. J. Evashwick defined LTC as informal or for-
mal health or health-related services provided over
time to people with functional disabilities with a goal
of increasing the care receivers’ independence. This 
is a very useful definition because if provides us with
answers to the following basic questions:

• Who gets it? People who have functional disabilities
over an extended period of time

• What do they get? A wide range of health and health-
related support services

• Who gives it? Informal (usually unpaid, usually
female relatives) or formal (usually paid, usually
trained) providers

• For how long? Over an extended period of time
• To what end? With the goal of maximizing the inde-

pendence of care recipients
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The only other questions of importance are the 
following:

• Where is it provided?
• Who pays for it?

Let us address these issues one at a time.

The Clients or Recipients of LTC

The clients of LTC can be of any age or gender, but
there is a strong association with advancing age. For
example, the percentage of the population under 65
years of age residing in nursing homes on any given
day is extremely small, but 2% to 3% of those 65 to
74 years of age reside in nursing homes, as do 5%
to 7% of those 75 to 84 years of age and 20% to 25%
of those age 85 years and older.

But the need for LTC is not decided by age; rather,
it is decided by function. The usual criterion for need-
ing LTC is a limitation or lack of independence in 
the basic activities of daily living (ADLs), typically
bathing, dressing, eating, transferring from a bed or
chair, toileting (including cleaning oneself afterward),
and walking across a small room.

What Do LTC Clients Get?

LTC clients in fact often will need most of the
services available to anyone—both acute care ser-
vices and LTC services. On a periodic basis, they
need acute care services, such as hospital care, pri-
mary medical care, dental care, eye care, and foot
care, because they have acute care needs just like any
other person their age. But in addition, their limita-
tions in function that preclude independent living
imply that they need daily care as well. The daily care
typically involves assistance with the ADLs; assis-
tance with the tasks necessary to live in the commu-
nity such as paying bills, taking medications, grocery
shopping, preparing meals, and housekeeping; and
(sometimes) assistance with the daily management of
chronic medical problems such as dementia, pressure
sores, and incontinence.

Who Provides LTC?

The vast majority of LTC, often estimated to be two
thirds to three quarters, is provided by unpaid infor-
mal family members. Given the societal custom of
men marrying women several years younger than
themselves, and the 5- to 7-year superiority in life
expectancy of wives compared with their husbands,
older men needing informal LTC usually have wives
as their providers. Older women needing informal
LTC have typically outlived their husbands, and the
caregiving role usually is assumed by daughters or
daughters-in-law.

Formal LTC, or care that is paid for and typically
provided by nonrelatives trained in some aspect of
caregiving, traditionally has been provided by institu-
tions such as skilled nursing homes.

How Long Is the LTC Provided?

The expectation is that the LTC would be needed for
at least 90 days. In certain circumstances, other limits
are expected. Hospice care (a form of LTC), for exam-
ple, is expected to be needed for not more than 180
days. In any event, the general expectation is that the
care will be for a long period but not necessarily
indefinitely. Rehabilitation in a skilled nursing facility
following a hip fracture/replacement or a stroke, for
example, is expected to be long term (perhaps up to 
90 days) but not indefinite. Still, such care is
considered LTC.

Where Is LTC Provided?

As stated previously, LTC traditionally was provided
in nursing homes, either skilled nursing facilities or
intermediate care facilities. During the last quarter of
the 20th century, however, the settings in which LTC
is provided changed dramatically. In Massachusetts,
for example, there are more frail and vulnerable older
people receiving formal LTC services in their homes
than there are those receiving LTC in nursing 
homes. And in addition to nursing homes and resi-
dences, formal LTC is provided in assisted-living 
facilities, continuing-care retirement communities,
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other residential settings, and nonresidential settings
such as adult day care centers.

Who Pays for LTC?

To gain a proper perspective, the health care dollar in
the United States in 2003 gave 31 cents to hospitals,
32 cents to physicians and dentists, 14 cents to 
pharmaceuticals, 7 cents to nursing homes, 2 cents to
home care, and 14 cents to all other categories. 
From another perspective, the whole bill of LTC—
both institutional and community—is considerably
less that the interest on the national debt.

Of the money paid to nursing homes in 2003, 28%
comes directly from the monthly checks and savings
of the LTC clients and their families, and another 8%
comes from insurance paid for by premiums from 
the clients. Medicaid pays for nearly half (48%),
and Medicare pays for another 12%. The remaining
4% comes from a variety of other sources, like other
private funds.

For home health care in 2003, 15% was paid by 
the clients or their families, another 14% was paid by
insurance they purchased, 35% was paid by Medicaid,
and 36% was paid by Medicare.

What Is the Goal of LTC?

The short answer is improved quality of life com-
pared with what it would have been without the LTC.
Whenever the person is no longer able to be indepen-
dent and is expected to be dependent for an extended
period of time, some LTC support will be necessary.
When such support is formal (i.e., paid and special-
ized) and paid for from public money, there is also an
expectation of effectiveness (e.g., it accomplishes the
goal of meeting the dependent client’s daily needs)
and efficiency (e.g., it meets such needs in a cost-
effective manner). Legislation during the 1980s 
also required that such care be provided in the 
least restrictive environment; the Boren amendment,
which also directly linked Medicaid nursing home
rates with minimum federal and state quality of care
standards, was passed in 1980 but repealed in 1997.
But how do we measure quality of life for those frail

and vulnerable enough to need LTC? The consensus
is still forming.

—Laurence G. Branch

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Assisted Living; Caregiving;
Home Care; Long-Term Care Insurance
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LONG-TERM CARE INSURANCE

Long-term care (LTC) insurance is a way to pay pri-
vately for care in a nursing home, in one’s own home,
or in other community settings when chronic illness or
disability leaves that person unable to care for himself
or herself for an extended period of time. It is a rela-
tively new product that was first seen on the market
during the early 1980s. Prior to that time, LTC was
viewed by the insurance industry as an uninsurable
event because it involves a significant emphasis on cus-
todial care. However, nursing home care and services
designed to help people stay at home often can result in
catastrophic costs that can impoverish families and
leave state Medicaid programs with a difficult financial
burden. Current national health account estimates from
the Center for Medicare and Medicaid Services indi-
cate that private insurance covers approximately 8%
of all nursing home care and 21% of all home care.
Estimates from the American Health Insurance Plans
suggest that approximately 6 million of the 9 million
LTC insurance policies sold are still in force.

LTC insurance is a hybrid product that merges
features found in health, disability, and life insurance.
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Like health insurance, it helps the policyholder to pre-
pare for medical expenses. Unlike health insurance,
the benefits are not limited to medical skilled care.
Benefits can extend to a wide range of supportive ser-
vices, including assisted-living arrangements, visiting
nurses, home health aides, chore services, adult day
care, and respite services, all of which can allow
family members to continue to participate in caregiv-
ing. Like disability insurance, the policy covers pay-
ments made to entities due to an inability to do normal
daily activities because of physical or cognitive
impairments. Typically, benefits are triggered if the
policyholder needs help in two or more activities of
daily living (ADLs) such as bathing, eating, and
dressing. Supervision needs secondary to Alzheimer’s
disease are an example of coverage for mental health.

Similar to life insurance, policy premiums are
structured to be paid over a long period of time on a
level schedule that builds up reserves to help cover
cost of care that typically occurs in the future, usually
when people are in their 70s and 80s. Because it is
possible that young or middle-aged persons might
need LTC due to accidents or illness, the level pre-
mium rate, set at the age of purchase, becomes larger
with age. Insurers recommend that people purchase
this type of coverage during their working years to
make sure they will qualify for coverage and have
ample time to pre-fund the necessary reserves.

Typically, the policyholder specifies a fixed dollar
payment to be received when care is needed. This,
combined with the choice of how long benefits will be
paid, sets the maximum amount of the total benefit
available from the policy. Increasingly, daily benefit
amounts are integrated so that they can be paid in a
flexible way that meets the specific needs of the poli-
cyholder. This relatively new approach extends the
time of coverage if the cost of services is less than the
maximum allowed per day, week, or month. For
example, a policy that pays up to $100 per day for 
3 years of nursing home care will pay out a maximum
of $109,500 in benefits. If the policy also allows for
flexible use of home and community services that cost
less than $100 per day and are needed less often than
daily (e.g., three home visits per week at $60 per
visit), the time of coverage can be extended when the

benefits are integrated. This approach is a good exam-
ple of the product evolution that is still occurring as
the LTC insurance market matures. During the early
1980s, insurers were reluctant to move much beyond
nursing home-only policies.

Numerous other features that make LTC insurance
a challenge to market need to be considered. For
example, to help keep premiums down, it is common
to offer a deductible period ranging from 20 to 100
days. During this time, the insured pays for the cost of
care. Inflation protection is an option that adds signif-
icantly to the premium, helping to keep the benefit
current with the cost of care—an important consider-
ation given the long time before policyholders are
likely to need benefits. A nonforfeiture benefit adds
significantly to the premium because it is designed to
give the policyholder money back if the policy is ter-
minated. However, it is generally not advisable to buy
a policy that might be dropped or exchanged.

Public interest in LTC prompted Congress to pass
legislation in 1996 establishing policy features that
qualify LTC insurance to be tax deductible under
certain circumstances. Congress has not yet made
LTC premiums directly deductible by individuals or
deductible through retirement plans—strategies that
would provide a more significant incentive to pur-
chase this type of protection. However, as part of the
2006 Medicaid reform legislation, Congress allowed
all states to replicate an LTC insurance incentive strat-
egy that has operated in several states since 1993.
These states offer asset protection under special
Medicaid rules that give purchasers of private LTC
insurance help in avoiding impoverishment from 
LTC expenses. Without the special asset protection,
shorter, more affordable coverage can still leave pur-
chasers at risk for impoverishment from catastrophic
expenses. Faced with this possibility, people often go
without LTC insurance even though they could afford
some protection. The state programs are intended to
encourage more middle-income people to buy LTC
insurance.

The market for LTC insurance is still underdevel-
oped. An estimated 85% of Americans over 45 years
of age (82 million people) have neither public nor
private insurance coverage for LTC. Middle-income
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families represent the largest segment of this popula-
tion and are most at risk for ending up impoverished
and on Medicaid if they need LTC and have not
prepared financially for that risk.

—Mark R. Meiners

See also Economics of Aging; Long-Term Care; Managed
Care; Medicare; Palliative Care and the End of Life
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MACARTHUR STUDY OF

SUCCESSFUL AGING

The MacArthur Study of Successful Aging was initi-
ated in 1988 to study factors associated with “success-
ful aging”; that is, living longer while avoiding major
cognitive and physical disability. Participants were
recruited on the basis of age (70 to 79 years only) and
physical and cognitive functioning from three commu-
nities in the eastern United States: Durham, North
Carolina; East Boston, Massachusetts; and New Haven,
Connecticut. More than 4,000 age-eligible men and
women were screened using four criteria of physical
functioning and two criteria of cognitive functioning 
to identify those functioning in the top third of the age
group. The screening criteria were as follows: (a) no
self-reported disability on the Katz Activities of Daily
Living (ADLs) scale, (b) no more than one disability on
the Rosow–Breslau and Nagi self-reported scales of
physical function and mobility, (c) ability to hold a
semitandem balance for at least 10 seconds, (d) ability
to stand up from a seated position five times within 20
seconds, (e) score of at least 6 on the 9-item Short
Portable Mental Status Questionnaire, and (f) ability to
recall at least three of six elements from a short story
after delay. Of the 1,313 potential participants who met
the screening criteria, 1,189 (91%) agreed to participate
in the study and provided informed consent.

Baseline data were collected during 1988–1989
and included a 90-minute face-to-face interview for

standard sociodemographic and socioeconomic 
data, health status, chronic illnesses, medications,
psychosocial characteristics, and health behaviors as
well as an examination for vital signs, height, weight,
waist and hip circumference measurement, and
detailed assessments of physical and cognitive perfor-
mance. Participants were also asked to provide 
blood samples at the time of the face-to-face interview/
examination as well as 12-hour overnight urine sam-
ples collected from 8 o’clock the evening of the inter-
view to 8 o’clock the next morning.

Beginning in 1991, surviving cohort members
were reinterviewed and all measures from the baseline
interview/examination were reassessed between 24
and 32 months after the first interview. Of the 1,118
surviving members of the original cohort, 1,012
(90%) completed this second interview and examina-
tion. A majority also provided blood samples, and
overnight 12-hour urines samples were collected from
a randomly selected subset of 200 participants.

A third interview and examination was conducted
during 1995–1997 after a mean interval of 57 months
from the second interview. No blood or urine samples
were collected. Of the 916 surviving cohort members,
722 (79%) completed the interview and examination.

In addition to detailed health and functioning
assessments from the two face-to-face follow-up con-
tacts, other ongoing follow-up health outcomes data
are being collected from two sources: (a) Medicare
Provider Analysis and Review claims records from 
the Centers for Medicare and Medicaid Services
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documenting health events serious enough to cause
hospitalization and (b) causes and dates of death from
the National Death Index. There were 489 deaths in
the cohort through 2000.

The MacArthur Study of Successful Aging was,
and continues to be, unique among large-scale prospec-
tive cohort studies because it recruited older adults
who had been aging well (with respect to maintaining
a high level of physical and cognitive functioning
ability), collected a wealth of data on psychosocial
and biological factors (including assessments of rest-
ing levels of the stress hormones epinephrine and
cortisol) as well as detailed physical and cognitive
performance assessments, and followed these older
adults to see which of them continued to age well.
There was 7.5 years of follow-up on physical and cog-
nitive functioning and 14 years (and growing) of fol-
low-up on total and cause-specific mortality and
major morbidity (based on Medicare hospitalization
claims data).

Major findings of the MacArthur Study of Suc-
cessful Aging include demonstration of associations
between elevated levels of resting stress hormone
(specifically, cortisol and epinephrine) and declines in
physical and cognitive functioning, between markers
of chronic inflammation (high levels of C-reactive
protein or low levels of albumin in the serum) and
onset of physical disability, and between low blood vit-
amin levels (and high levels of homocysteine) and
declines in physical and cognitive functioning. The
study also demonstrated convincingly the role of psy-
chosocial factors in maintaining health and level of
functioning (and their relationship with biological
parameters as well). Social integration and emotional
support were shown to predict reduced risks for cogni-
tive decline and to correlate negatively with levels of
stress hormones. Stronger instrumental self-efficacy
beliefs (i.e., regarding one’s ability to deal with instru-
mental activities of daily living [IADLs]) predicted
better memory performance, whereas weaker self-
efficacy beliefs and depressive symptomatology were
associated with greater risk of developing new physi-
cal disability. In addition, relationships seen in young
adults between sociodemographic characteristics and
health were confirmed. For instance, low socioeconomic

status, cigarette smoking, and low levels of regular
physical exercise all were found to predict declines in
physical performance. Because the cohort was selected
for high functioning at baseline, it is unlikely that these
findings reflect the effect of poor underlying health or
disability on psychosocial factors (e.g., depressive
symptoms) or health behavior (e.g., reduced exercise),
and it is likely that the findings from the MacArthur
Study of Successful Aging indeed reflect causal roles
for psychosocial factors, health behaviors, and stress
hormones.

The MacArthur Study of Successful Aging was also
the first to investigate the role of comprehensive bio-
logical indexes in mediating the effect of psychosocial
and behavioral factors on health outcomes. Although
traditional biological markers, such as blood pressure
and lipids, tend to have smaller associations with
health risk in older adults than in younger cohorts, risk
in older adults accrues from elevations in multiple bio-
logical factors and composite risk scores constructed
from multiple biological systems can provide better
risk prediction. The concept of allostatic load has been
advanced to capture the total dysregulation across mul-
tiple physiological systems, a total that is postulated to
have a significant impact on health risks. This concept
originates from the observation that the internal physi-
ological milieu adapts to environmental demands (this
phenomenon has been called allostasis), as in the clas-
sic “fight-or-flight” response to a physical danger and
the adrenalin rush before challenging situations such
as public speaking. When allostatic adaptation efforts
are excessive (in terms of frequency, duration, and/or
extent), it can lead to gradual loss of the body’s ability
to maintain system parameters within normal operat-
ing ranges. Frequent or chronic physiological arousal
has been associated with ultimate dysregulation of major
physiological systems (including the hypothalamic–
pituitary–adrenal axis, the sympathetic nervous sys-
tem, and the immune system). Allostatic load is 
the total accumulation of such dysregulation across
physiological systems and was hypothesized to medi-
ate the effects of psychosocial stresses on health and
functioning.

A composite allostatic load score constructed from
traditional biological markers (e.g., blood pressure,
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lipids) and stress hormones in the MacArthur Study 
of Successful Aging predicted a variety of health out-
comes (including incident cardiovascular events,
decline in physical and cognitive functioning, and
total mortality), although none of the biological mark-
ers on its own had a large association with health 
outcomes. Consistent with its role as a mediator of
psychosocial effects on health, allostatic load was
found to be an important mediator of socioeconomic
differences in mortality independent of differences in
underlying health and health behaviors.

Ongoing work in the MacArthur Study of Success-
ful Aging includes investigating the independent roles
of perceived usefulness, positive affect, and personal
mastery in older adults as well as determining the
importance of sequentially monitoring biological
markers as people age.

—Arun S. Karlamangla 
and Teresa E. Seeman

See also Allostatic Load and Homeostasis; Biomarkers 
of Aging; Positive Attitudes and Health; Stress;
Successful Aging
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MALNUTRITION

See NUTRITION, MALNUTRITION, AND

FEEDING ISSUES

MANAGED CARE

Managed care can be thought of as an outgrowth 
of health insurance. It is basically a contract to provide,
or arrange to have provided, a defined set of health
services for a defined population. The population may
be defined in terms of a geopolitical area, a set of ben-
eficiaries in a given program, employees of a company,
or volunteers who choose to enroll. The greatest prob-
lems occur with the latter because of selection effects.

In the case of older persons, managed care has
been used actively with the two programs that serve
them: Medicare and Medicaid. Politicians’ attraction
to managed care is based on several elements:

1. It provides a way of making liabilities explicit.
Medicare and Medicaid are viewed as entitlement
programs, meaning that the demands and costs
cannot be forecasted easily. Managed care is a
prospectively paid program.

2. It distances the government from politically diffi-
cult situations. To the extent that hard rationing 
or denial of coverage decisions are needed, the
managed care company, rather than the govern-
ment, will take the heat.

3. Many believe that it will save money. In truth, man-
aged care saves the government money only if the
premiums are well negotiated. They rarely are.
More often, the premiums are set to attract man-
aged care organizations (MCOs) that are quick to
depart the scene if the rates drop.

Managed care should be an ideal vehicle to 
achieve many of the goals of geriatrics in many ways,
including the following:
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• Its payment approach supports the concept of
investment in comprehensive assessment with the
expectation of subsequent savings through less use of
expensive services.

• Its infrastructure can support geriatric assessment
and consultation teams.

• It can invest in better primary care.
• It can implement information systems that provide

greater continuity of care.

Nonetheless, managed care has not lived up to its
potential. Given the poor systems of risk adjustment,
most MCOs try to avoid developing a reputation for
being good at caring for complex geriatric cases for
fear of attracting more of them. MCOs have been
more likely to look for financial benefits for favorable
selection; that is, attracting healthy clients and getting
paid at average rates.

Managed Care in Medicare

The Centers for Medicare and Medicaid Services
(CMS) has been pursuing a managed care agenda for
more than two decades. The original concept was to
have Medicare set a capitation rate based on the pre-
vailing fee-for-service rate. The adjusted average per
capita cost (AAPCC) was set at 95% of the county
level after adjusting with readily available administra-
tive data (e.g., age, nursing home residence, Medicaid
enrollment). County rates varied widely, and those
with high AAPCCs were often attractive to MCOs.
However, complaints from rural and more frugal 
areas created subsequent adjustments that tilted to
payments away from the high areas and caused many
MCOs to withdraw from the market. The Medicare
managed care programs were initially called 
Medicare + Choice, and have now been rechristened
Medicare Advantage. The Medicare Modernization
Act included major inducement payments to attract
MCOs back into the Medicare arena.

Medicare spawned two programs of special interest.
The social health maintenance organization (SHMO)
was patterned on a concept originated many years 
ago that argued that better social care could reduce
demands for medical care. The SHMO expanded the
purview of the health maintenance organization (HMO)

to include some long-term care (LTC) coverage, which
was paid for by paying 100% of the AAPCC and allow-
ing a new category of nursing home certifiable that was
paid at a higher rate. Four SHMOs were created during
the first wave. One withdrew after several years of
demonstration funding, and another was added during a
second wave. The first wave of SHMOs offered few tar-
geted geriatric services and added LTC as a benefit for
a small minority of enrollees. An evaluation of both
generations of SHMOs found that they provided few
advantages over traditional Medicare HMOs, and they
eventually were scheduled to be merged into the larger
parent program by 2007.

Another variant of Medicare managed care was the
program developed by Evercare, a health plan and ser-
vice provider. It contracted to provide Medicare ser-
vices to Medicare beneficiaries living long term in
nursing homes. This group receives a higher Medicare
capitation rate because nursing home residence is
used as a marker of greater risk for medical care.
Evercare made active use of nurse practitioners they
hired to complement the work of primary care physi-
cians. By shifting the location of services to rate for
many problems in nursing homes, including paying
the homes an added few for the extra care, Evercare
was able to dramatically reduce the use of hospitals
and emergency rooms without impairing quality of
care. Both the SHMOs and Evercare emphasized the
need to improve rate setting to recognize the varied
risk among Medicare beneficiaries. Subsequent
efforts developed better risk adjustment models that
incorporate diagnoses.

Managed Care in Medicaid

Medicaid programs were also attracted to managed
care. In essence, Medicaid is at least two different pro-
grams. It proved to be relatively simple to develop cap-
itated rates for women and children because most
beneficiaries used very few services and those who 
did were readily identified by diagnoses and programs.
The Medicaid benefits for older persons, in contrast,
are defined largely by the gaps left by Medicare. 
A number of states introduced capitated programs for
all or part of Medicaid services. Some states elected to

344———Managed Care



cover all but the nursing home costs. Arizona has prob-
ably the most developed program through its Arizona
Long-Term Care System (ALTCS). It contracted ini-
tially with counties, and later with other MCOs, to pro-
vide capitated LTC services while acute care remained
covered under fee-for-service Medicare. It negotiated
capitated rates that assumed that a proportion of those
receiving LTC would be cared for in the community
and increased that forecasted proportion each renego-
tiation. ALTCS was evaluated as providing very good
services compared with a neighboring state.

Minnesota introduced the Prepaid Medical
Assistance Program (PMAP) during the 1980s. PMAP
covered all Medicaid expenses except nursing home
care and some waiver services, but it was recently
amended (and renamed Minnesota Senior Care) to
cover the first 180 days of nursing home care and
waiver services. Wisconsin has created a managed care
approach, Wisconsin Family Care, that contracts with
counties to provide LTC services under a capitated
arrangement. Texas has contracted for care in Houston,
but its spread to other parts of the state has been chal-
lenged. The Visiting Nurse Service (VNS) in New
York City has developed a managed care program for
LTC, VNS Choice, that allows patients to retain their
own doctors’ services.

Managed Care and 
the Dually Eligibles

The subset of individuals who are jointly eligible for
care under Medicare and Medicaid represents a special
high-risk group. Given that most older people on
Medicaid become eligible by virtue of spending down
to medically needy status, these individuals are dispro-
portionately high users of both Medicare and Medicaid
services. Several managed care programs have been
designed specifically to address this group. A basic
rationale for such capitated care is the opportunity to
coordinate funding and services better and create
options beyond nursing homes for those who need
LTC, but the models differ by who is targeted. The best
known is the Program for All-inclusive Care of the
Elderly (PACE). PACE is targeted very specifically at
dually eligible persons who are deemed to be eligible

for nursing home care but are still living in the
community—a small subset of the dually eligible.
PACE has now achieved operational status as a recog-
nized alternative under Medicare. The heart of PACE
care is a commitment to interdisciplinary teamwork
and day care. This means that an enrollee must give up
his or her regular physician. These requirements have
impeded enrollment. An evaluation of the PACE pro-
gram while it was still a demonstration found that it did
reduce hospital use but did not affect functional status.

Given the problems in attracting clients to PACE,
many programs have been experimenting with variants
that would allow enrollees to keep their regular doctors.
One such model is the Wisconsin Partnership Program
(WPP). It uses a case management team of a nurse, a
nurse practitioner, and a social worker to replace the
interdisciplinary care team under PACE. The nurse
practitioner is responsible for liaising with the physi-
cian. An evaluation of this program found that it did not
change functional levels, but it was well received by
consumers and their families. Nor did it affect use.
Indeed, it was less effective than comparable PACE
programs. One reason may be that each participating
physician had only a few patients and hence was not
motivated to change his or her modus operandi.

The Minnesota Senior Health Options (MSHO)
program was designed to extend the Medicaid man-
aged care to cover duals. It contracted with health
plans, which in turn subcontracted much of the care to
other organizations. MSHO imposed few service
demands on the plans beyond mandating case man-
agement. In contrast to WPP, MSHO served seniors in
both nursing homes and the community. It used the
same nursing home eligible risk adjuster capitated
payment employed by PACE and WPP for those
clients in that payment cell. MSHO did not affect the
functional levels of its enrollees. It did show a sub-
stantial reduction in hospital use among its nursing
home enrollees, but that rate was comparable to what
its major provider of such care achieved on its own.
There were no substantial effects on quality. Here too,
each physician who served the community clientele
had only a handful of MSHO clients.

Massachusetts has launched a managed care
program for dual eligibles, Senior Care Options
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(SCO), that is much more prescriptive. It requires 
evidence of active geriatric practice and a network of
experienced providers for both medical and social
care. This greater restriction, as expected, has reduced
the number of plans that have bid to become part of
the program, but its results will be worthy of tracking.

The passage of the Medicare Modernization Act,
which calls for transferring coverage for drugs from
Medicaid to Medicare, has created a major impetus
for Medicaid beneficiaries to enroll in Medicare man-
aged care. It seems reasonable that more dual pro-
grams will be created.

Summary

Managed care seems theoretically suited to caring 
for older persons, but its implementation has not lived
up to that promise. Many governmental units have
been attracted to the concept in the hopes of saving
money, but its capacity to save money depends
entirely on how the capitation rates are constructed.
So far, MCOs seem ready to flee if they do not like the
rates. Hence, it seems unlikely that rate setting will
ever benefit the government.

—Robert Kane

See also Economics of Aging; Health and Public Policy;
Long-Term Care; Medicaid; Medicare
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MARITAL STATUS

There is a long-standing research finding that 
marriage is beneficial to the health of adults of all

ages. During later life especially, as health declines
become more common, marriage can impart impor-
tant benefits such as caregiving and social support.
This entry focuses on (a) explanations of why mar-
riage is linked to good health and the evidence among
older adults, (b) the impact of widowhood on health
among older adults, and (c) the limited research on
divorce and health among older adults.

Marriage and Health

There are two primary arguments for why marriage
and health should be connected. First, the marital
selection perspective posits that healthy people tend to
marry other healthy people, whereas less healthy
people are more likely to remain unmarried or become
divorced, separated, or widowed. Second, the mar-
riage protection perspective refers to married adults
having access to beneficial social, psychological, and
physical resources that influence physical and mental
health positively. There appears to be more evidence
for the protection argument than for the selection per-
spective. Among all adults, the mechanisms through
which marriage is thought to be protective of health
include healthy behaviors, social support, and eco-
nomic resources.

Research indicates that marriage generally leads to
an increase in healthy behaviors such as regular visits
to the doctor, exercise, and eating well. In addition to
healthy behaviors, researchers argue that marriage
provides two health-enhancing resources: social and
economic support. Adults who are married generally
benefit from increased emotional support. Research
indicates that married adults tend to feel loved,
esteemed, and cherished. Clearly, social support is
dependent on the quality of the marital relationship.
Finally, married households typically have higher
income than do single households.

Much research has focused on the connection of
marriage to health, and one interesting corollary is the
hypothesis that there may be age differences in the
effects of marriage on health. Recent evidence sug-
gests that marriage is associated with positive health
outcomes across all age groups, with the strongest
effects among those 18 to 44 years of age. However,
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marriage shows consistent effects on health among
those age 65 years and older. For example, using
National Health Interview Survey data, nationally rep-
resentative data for the U.S. civilian noninstitutional-
ized population, C. A. Schoenborn found in 2004 that
married persons age 65 years and older were less
likely than their widowed, divorced, or separated
counterparts, and also less likely than never-married
persons and those living with partners, to be in fair or
poor self-rated health. This finding is consistent
across other health outcomes. For instance, widowed
older adults were more than twice as likely to experi-
ence some activity limitation (45.6%) than were mar-
ried older adults (28.9%). Similarly for psychological
distress, older married adults were less likely to have
serious psychological distress than were older adults
who were not married.

Widowhood and Health

Of particular interest to researchers is the relationship
of spousal loss to health. Widowhood has been shown
to be significantly correlated with poor health when
compared with married persons, as mentioned previ-
ously, and increased life expectancy will contribute to
increasing numbers of widows in the United States
over the next several decades. In addition, a continued
high divorce rate coupled with the aging of the baby
boom generation may also lead to increased divorce
rates among older adults. It is important to explore the
health effects of these life transitions separately to
better understand their significance.

More than 10.5 million adults over 65 years of 
age are widowed. The transition to widowhood can 
be accompanied by myriad health issues for several
reasons. The loss of a spouse, in addition to being
emotionally devastating, can mean the loss of one’s pri-
mary caregiver, social support, and financial resources.
Widowhood can be followed by increased hospital stays
or use of long-term care facilities as well as comorbidi-
ties such as depression, limitations in activities of daily
living (ADLs), and fair or poor self-rated health.

Further evidence from the Changing Lives of Older
Couples survey suggests that widowhood is a signifi-
cant predictor of depression in both men and women

age 65 years and older. However, these researchers
found that the effect of widowhood on mental health
was dependent on marital quality. For individuals who
reported a higher level of dependence on their spouses,
anxiety levels increased over the two waves of data; for
those who reported less dependence on their spouses,
anxiety levels decreased. Finally, the results of this
study indicated that adjustment to widowhood was
most difficult for those who responded that the quality
of their marital relationships was high. Respondents
who reported more conflict in their relationships had
less difficulty in making the adjustment to widowhood.

Divorce and Health

With the divorce rate not showing any signs of dimin-
ishing significantly, there will likely be substantially
higher numbers of divorced persons over 65 years of
age than there are currently. According to census num-
bers for 2004, of approximately 35 million American
adults over 65 years of age, approximately 8% (2.7
million) were divorced. American Indian and Alaska
Native persons had the largest percentage of divorced
older adults at 13.7%, followed by 11.2% of non-
Hispanic Blacks, 7.4% of Hispanics, 7% of Whites,
and 6.3% of Asians and Pacific Islanders.

Although statistics about divorce and health exist,
studies that include older adults are limited. However,
the 1999–2002 National Health Interview Survey
produced data about a variety of health outcomes in
divorced persons age 65 years and older. The results
indicate that divorced persons, as compared with
those who were never married or were living with
partners or married, were more likely to be in fair or
poor health, have activity limitations, or have limita-
tions in physical or social functioning. Divorced per-
sons were also more likely than those who were never
married, married, or widowed to suffer from low back
pain, headaches, or serious psychological distress.

Another study that focused on divorce and 
health among older adults used longitudinal data 
from the Americans’ Changing Lives survey and tested
hypotheses about the relationship between divorce 
and self-assessed health in persons 28 to 98 years of
age at baseline. These authors found striking gender

Marital Status———347



differences such that the transition to divorce between
Time 1 and Time 2 had different effects on self-
assessed health for men and women when controlling
for time elapsed, health, age, income, education, race,
and employment status. For men 60 years of age,
divorce was associated with a 10% to 15% decrease 
in the probability of reporting excellent or very good
health; however, for women the same age, the transi-
tion was associated with a 20% to 25% increase in the
probability of reporting excellent or very good health.
This trend continued for those making the transition to
divorce at 70 years of age. For men, that transition was
associated with a 30% to 35% decrease in the proba-
bility of reporting excellent or very good health; for
women, it was associated with a 25% to 30% increase.

The literature about divorce and health lacks evi-
dence about older people who are divorced or who
divorce during old age. During the coming decades, as
the U.S. divorce rate rises or even stays high, greater
numbers of older divorced people will be available for
study about their health. More research is needed to
help shed light on the reasons for divorce during old
age and subsequent effects on health.

—M. Kristen Peek and Meredith Masel

See also Loneliness; Social Networks and Social Supports;
Socioeconomic Status
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MEALS ON WHEELS PROGRAM

See CONTINUUM OF CARE

MEDICAID

Medicaid was enacted in 1965, under Title 19 of the
Social Security Act, to assist states in paying for the
health care of the very poor. Medicaid set minimum
national standards of who should be covered and what
services they should receive, but it gave the states the
flexibility to determine the remainder of their individ-
ual state programs. As a result of this flexibility, each
state Medicaid program is unique. An individual eligi-
ble for services in one state might not be eligible in
another. Moreover, the services covered in one state
might not be covered in another.

Eligibility

In general, eligibility is based on fitting into a spe-
cific category of eligibility and meeting an income
and resource test. These financial tests vary not only
across states but also by service needs within a state.
Covered categories include being aged, blind, dis-
abled, or a member of a single-parent family with
dependent children. Income tests are usually tied to
specific levels related to poverty, and the resource test
is based on having financial and other “countable”
assets under specific thresholds. In some states, the
income test can be met when needed medical care
costs are sufficiently high to reduce income. Pregnant
women and children whose family incomes are below
133% of the federal poverty level and recipients 
of adoption or foster care assistance are also eligible.
In 2004, some 42.4 million people were enrolled in
Medicaid. In 2003, Centers for Medicare and
Medicaid reported spending $267 billion on Medicaid
services. Children accounted for 46% of enrollees,
adults in families accounted for 25%, nonelderly blind
and disabled people accounted for 19%, and aged
people accounted for 10%. Although children and
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nondisabled adults constitute the largest number 
of beneficiaries, they consume the smallest share of
the expenditures. In 2003, 30% of Medicaid payments
were for older people, 41% were for nonelderly
people with disabilities, only 16% were for children,
and only 10% were for adults in families, according to
Kaiser Family Foundation figures published in 2006.

Different State, Different Program

Medicaid was established such that states have a
tremendous amount of latitude in establishing an
administrative structure, what services they will pay
for, how much and by what method they will pay
providers, how they calculate income and assets, and 
in which optional categories benefits will be covered.
States receive federal matching funds for every dollar
spent on Medicaid services, but the precise federal
match, or participation rate, is inversely related to the
state’s fiscal capacity (measured primarily by using per
capita income), ranging from no more than 83% for the
poorest states to no less than 50% for the richest ones.

Consequently, each of the 50 states, the District of
Columbia, and each of the 5 U.S. territories has a
different Medicaid program. Someone who is eligible
in one state, district, or territory might not be eligible
in another. Expenditures vary greatly between states,
ranging from a per capita average of $2,334 in
California to $7,749 in New York, according to
Centers for Medicare and Medicaid figures in 2004.

What Medicaid Covers

Mandatory health services provided under Medicaid
include inpatient and outpatient hospital care, physi-
cian services, laboratory and X-ray services, primary
and preventive care, nursing facility and home health
care, and other medically necessary services. But
Medicaid also provides coverage for some Medicare
beneficiaries when Medicare does not cover their
needs. In 2002, Medicaid provided supplemental
health coverage for 7.2 million Medicare beneficiaries
(18% of all Medicare enrollees), according to
Commission on Medicare and Medicaid figures in
2002. This kind of spending constitutes 42% of all

Medicaid expenditures, according to the Kaiser
Commission on Medicaid and the Uninsured in 
2004. For certain low-income Medicare beneficiaries,
Medicaid pays the Medicare Part B premium (which
covers physician services) as well as the Medicare
deductibles and copayments. Medicaid is also a major
source of coverage for long-term care, financing 47%
of national long-term care expenditures. In 2001, 35%
of Medicaid spending went toward long-term care, as
the Health Policy Institute noted in 2002.

Changes to Medicaid

Historically, Medicaid was tied to eligibility in other
public assistance programs, such as Aid to Families
with Dependent Children (AFDC) and Supplemental
Security Insurance (SSI). However, beginning in
1984, a series of expansions in Medicaid coverage
reflected a significant shift in the philosophical under-
pinnings of the program. First was a critical change 
to provide coverage of prenatal care, and in 1988
Medicaid began to assist low-income Medicare bene-
ficiaries with their Medicare deductibles, copayments,
and premiums. For persons age 65 years and older
with incomes below 100% of the federal poverty
level, Medicaid pays Medicare Part A and Part B
premiums, deductibles, and coinsurance; for those
with incomes between 100% and 120% of poverty,
Medicaid pays the Medicare supplementary medical
insurance Part B premium. Finally, individuals who
were receiving Medicare because of disabilities but
lost entitlement to Medicare benefits because they
returned to work may now purchase Medicare Part A.
Alternatively, individuals who have incomes below
200% of the federal poverty level and are not eligible
for Medicaid benefits may qualify to have Medicaid
pay their monthly Medicare Part A premiums.

IInnccrreeaasseedd  CCoovveerraaggee  
TThhrroouugghh  MMaannaaggeedd  CCaarree

Increasingly, managed care is becoming the
dominant form of reimbursement for Medicaid ser-
vices. Managed care provides financial incentives to
avoid inappropriate and marginally useful services
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and to focus more attention on primary care and coor-
dination of care. Between 1991 and 1994, the number
of Medicaid beneficiaries enrolled in managed care
plans nearly tripled, from 2.7 million to 7.8 million,
reaching 25.3 million by 2003.

Medicaid waivers states are always looking for
ways to control state health care spending and expand
coverage to the uninsured. States can propose to the
federal government demonstration programs that are
exempt from federal requirements. If approved by 
the Centers for Medicare and Medicaid Services, states
are still able to receive federal matching funds so long
as the program promotes Medicaid objectives and the
effect on the federal government is budget neutral. The
advantage to a state of requesting a waiver is that it can
establish a program that does not necessarily serve all
beneficiaries or necessarily serve a group of beneficia-
ries across the state. Moreover, such programs can
have different eligibility requirements and waiting
lists. Many waivers exist in each state. The greatest
number of waivers are in the area of long-term 
care. Less than a handful of states have established
statewide home- or community-based long-term care
services, and yet every state has multiple waivers to
provide some aspect of home- or community-based
care. These experiments are being performed in hopes
of finding better ways to offset nursing home care
(which is a required statewide service).

Sometimes, waivers are so successful that they
become an integral part of health care delivery. For
example, the Program of All-Inclusive Care for the
Elderly (PACE) began as a federal demonstration
waiver and is now a unique capitated managed care
benefit for the frail elderly. It features a comprehen-
sive medical and social service delivery system
financed by integrated Medicare and Medicaid
dollars. The Balanced Budget Act of 1997 (BBA)
established PACE as a permanent entity within the
Medicare program and as a state option under the
Medicaid program. As of 2003, 17 states had
approved PACE providers and 2 states had pending
PACE activity. The BBA also authorized the State
Child Health Insurance Program (SCHIP) known as
Title XXI. SCHIP enables states to initiate and expand
health care to uninsured low-income children.

TTiigghhtteenniinngg  CCoovveerraaggee  aanndd  EElliiggiibbiilliittyy

Medicaid represents a real political conundrum for
policymakers. This program covers millions of people
who otherwise would not have health care coverage.
As a result, access to necessary care is improved and
health care providers can get paid for providing this
care. Although most Medicaid beneficiaries are rela-
tively low cost (because they are children or healthy
mothers), many Medicaid beneficiaries are disabled or
quite ill. Therefore, the program, which is now larger
than Medicare in both numbers of people and dollars
expended, is a significant part of each state budget.

This does not, however, diminish the desire of
many to find ways to spend less on Medicaid. On
February 8, 2006, President George W. Bush signed
into law the Deficit Reduction Act of 2005. The
Congressional Budget Office estimates that this legis-
lation will reduce Medicaid expenditures by $43.2 bil-
lion over the next decade, according to the Kaiser
Commission on Medicaid and the Uninsured in 2006.
Approximately half of the reductions in expenditures
will be through the provision of premiums and higher
copayments and deductibles for beneficiaries. But
states will also be able to change the benefits covered.
In addition, this law dramatically changed the way in
which the distribution of savings prior to Medicaid
would be examined and counted. Prior to this change
in the law, individuals applying for nursing home care
needed to divest all but approximately $2,000 in
financial and other countable assets. Those who trans-
ferred assets at below-market rates within 3 years of
applying to Medicaid were subject to a delay in eligi-
bility based on how long it has been since they trans-
ferred those assets. Under the new law, instead of 
3 years, Medicaid will look back 5 years. Moreover,
instead of applying the penalty to the date of the asset
transfer, the penalty date will be applied to the date 
of application, resulting in a longer period of time dur-
ing which one will be denied Medicaid. Furthermore,
anyone with more than $500,000 in home equity will
not be able to apply for Medicaid benefits.

—Robert B. Friedland

See also Medicare
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MEDICARE

Medicare was enacted in 1965 under Title 18 of the
Social Security Act to help older people obtain and pay
for medical care. Prior to passage of Medicare, approx-
imately half of Americans age 65 years and older had
any health insurance (vs. 75% of those under 65 years
of age who had insurance). Many who sought private
coverage were denied because of their older age or
because of preexisting medical conditions. Many others
could not afford coverage even if they were accepted by
the insurance company. Medicare’s financing structure
reflects political compromises at various junctures;
therefore, Medicare has different parts, with each part
having its own set of financing structures.

Who Is Eligible for Medicare?

In general, to be eligible for Medicare at 65 years of
age, a person (or one’s spouse) must have worked at
least 40 quarters in Medicare-covered employment.
Those who work sufficient quarters are entitled to 
Part A (primarily hospital coverage) of Medicare at 65
years of age. Those eligible for Part A can then choose
Part B (physician coverage). They can also choose to
be in a managed care plan (Part C) or remain in a fee-
for-service arrangement, and they can also join a phar-
maceutical plan that is governed under Part D. People
age 65 years and older whose work histories are 
not sufficient to result in eligibility can also enroll in

Part A by paying a monthly premium. Younger work-
ers and their dependents can also qualify if they have
been receiving federal disability insurance for 2 years
or have end-stage renal disease. In 2005, there were
approximately 42.4 million Medicare beneficiaries,
including 6.7 million under 65 years of age.

Medicare Coverage and Financing

Medicare was designed to cover acute care benefits
such as hospital and physician care, but over the years
the benefits under Part A and Part B have changed. In
particular, preventive care benefits have been added.
Most recently, however, a portion of prescription drug
costs was added. The following provides an overview
of coverage by the Medicare Trust Fund.

PPaarrtt  AA::  HHoossppiittaall  IInnssuurraannccee  TTrruusstt  FFuunndd

Medicare Part A is an earned benefit, and for most
people it requires no premium on eligibility. For each
episode of acute illness, inpatient hospital care is cov-
ered for the first 60 days less a deductible ($952 in
2006). For Days 61 to 90 in a hospital, a beneficiary
must pay a daily copayment ($238 in 2006). Beyond
90 days, beneficiaries may elect to draw on a 60-day
lifetime reserve with a daily copayment ($4,756 in
2006). Part A also covers the following:

• Inpatient psychiatric care (190-day lifetime 
maximum)

• Skilled nursing care or rehabilitation associated with
recuperation for up to 100 days following a hospital-
ization (there is no cost sharing for the first 20 days,
and the daily copayment for Days 21 to 100 was
$119 in 2006)

• Skilled nursing or rehabilitation benefits provided in
the home and prescribed by a physician

• No deductibles, no coinsurance, and no limits on the
number of covered days

• Hospice care, with services ranging from a home
health aide to medical supplies and limited short-term
inpatient care

Coinsurance for some services, however, does apply.
Note that with hospice coverage, regular Part A cover-
age is forgone in exchange for the hospice coverage.
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The Hospital Insurance Trust Fund is financed
primarily by payroll taxes (85%), taxes from Social
Security (5%), and interest payments on reserves (9%).
Most of the annual trust fund income is used to fund
current-year benefits. The Hospital Insurance Trust
Fund is essentially operating on a “pay as you go” basis.

PPaarrtt  BB::  SSuupppplleemmeennttaarryy  MMeeddiiccaall  IInnssuurraannccee

Part B is voluntary for those eligible for Part A and
is heavily subsidized by taxpayers. In 2006 and ear-
lier, the Part B premium was set at 25% of anticipated
Part B program costs ($88.50 per month in 2006) and
was the same for everyone who chose Part B cover-
age. Starting in 2007, however, Part B premiums will
be set at 25% of expected Part B costs for everyone
whose individual income is less than $80,000 but will
be set at higher amounts for beneficiaries with
incomes above this threshold.

Part B generally pays 80% of physician and outpa-
tient services after an annual deductible, leaving 
a 20% copayment. In 2006, the deductible was $124.
This deductible is now indexed (as of 2006) to the
increase in the average cost of Part B services for aged
beneficiaries rather than medical inflation in general.
Coverage under Part B includes the following:

• Physician services
• Laboratory and other diagnostic tests
• X-ray and other radiation therapy
• Outpatient services at a hospital, rehabilitation facil-

ity, or rural health clinic
• Home dialysis supplies and equipment
• Ambulance services
• Physical and speech therapy
• Mammography screening and screening Pap smears
• Outpatient mental health services (although only

50% of the approved amount is covered)
• Initial routine physical examination, cardiovascular

blood screening tests, and diabetes screening tests
and services

The Supplementary Medical Insurance trust fund is
financed primarily (75%) by transfers from the gen-
eral fund of the U.S. Treasury and by monthly Part B
and Part D premiums paid by Medicare beneficiaries.
Because the Supplementary Medical Insurance trust

fund is financed on a year-by-year basis, it is always
“adequately financed.”

PPaarrtt  CC::  MMaannaaggeedd  CCaarree  PPllaannss

Medicare Part C was officially created by the
Balanced Budget Act of 1997 to incorporate the effi-
ciencies of managed care plans into the Medicare sys-
tem. These managed care plans receive a monthly
payment from Medicare and are required to cover all
Medicare services. In 1997, the program was called
Medicare + Choice. However, Medicare + Choice 
was not very successful. The number of plans fell
from 346 in 1998 to 151 in 2003. In 2003, legislation
changed the name of Medicare Part C from Medicare
+ Choice to Medicare Advantage and, more impor-
tant, changed the way managed care plans were to be
paid. Initially, it was assumed that managed care plans
could be paid less than the average cost of care, but it
was soon recognized that managed care plans needed
to be paid more through 2013 to expand this market.
It is expected that Medicare Advantage payments will
average 8.4% more than Medicare payments made on
behalf of beneficiaries not in managed care plans, as
noted by Brian Biles and colleagues in 2004.

PPaarrtt  DD::  OOuuttppaattiieenntt  
PPrreessccrriippttiioonn  DDrruugg  CCoovveerraaggee

In June 2004, Medicare began to offer a Medicare-
endorsed prescription drug discount card. These dis-
count cards expired at the end of 2005. In 2006,
Medicare enabled and facilitated the creation of a pri-
vate market for outpatient prescription drugs though
private plans. During the first year, there were many
plans to choose from in each market, and current ben-
eficiaries had until May 15, 2006, to enroll without 
a financial penalty for delaying. New beneficiaries 
must enroll when they first join Medicare or else 
pay a financial penalty for joining at a later age.
Beneficiaries with these prescription drug plans will
remain in Medicare but also enroll in a separate private
prescription drug plan. Alternatively, beneficiaries can
enroll in a Medicare managed care plan (Medicare
Advantage plans) for all Medicare-covered benefits,
including outpatient prescription drugs. The specific
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drugs covered and the premiums charged for each
prescription drug plan vary by plan and by region of
the country. Each plan has its own scope and depth of
coverage, list of drugs covered, and drug distribution
method. These Part D plans are intended to provide
coverage for 75% of the cost of covered prescriptions
for the first $2,250 in prescription drug expenses after
a $250 deducible. They will provide no coverage for
drug expenses between $2,250 and $5,100 but will
resume coverage at 95% of covered prescription drug
expenses in excess of $5,100. (Note that all of these
amounts will be indexed to the increase in drug expen-
ditures financed through Part D.)

What Medicare Does Not Cover

Medicare does not cover the following:

• Routine physical examinations (beyond an initial
examination)

• Nonsurgical dental services
• Hearing aids
• Eyeglasses
• Most long-term care in nursing facilities, in the com-

munity, or at home
• Outpatient prescription drugs (until 2006); outpatient

prescription drugs not included in the formularies of
prescription drug plans (after 2006)

Unlike most private insurance, Medicare does not
cap a beneficiary’s out-of-pocket costs (e.g., supple-
mental insurance, copayments, deductibles). In 2002,
Medicare beneficiaries spent on average $3,757 on
health care, or 22% of their average household income,
as noted by Stephanie Maxwell and colleagues in
2002. This amount does not include the out-of-pocket
expenditures for long-term care.

Medicare Expenditures

Medicare is a major payer in the U.S. health care sys-
tem, accounting for 17% of personal health care
expenditures nationwide in 2004. Medicare represents
30% of national health expenditures for hospitals and
20% of national health expenditures for physicians.
From the perspective of beneficiaries, Medicare cov-
ers approximately 55% of health care spending.

In 1970, Medicare expenditures were 0.7% of gross
domestic product (GDP). By 2004, Medicare expendi-
tures had increased to 2.6% of GDP. By 2035, the pro-
jected Medicare expenditures could be 7.8% of GDP. If
this projection by the trustees of the Social Security
Trust Funds is correct, by 2015 the cost rate of Medicare
(expenditures as a percentage of taxable payroll) is pro-
jected to reach 3.63%, whereas the income rate (pro-
gram revenues as a percentage of taxable payroll) may
be only 3.20%. By 2035, the gap between expenditures
and revenue could be even larger, with the cost rate at
6.43% and the income rate at 3.37% of taxable payroll.
At these rates of cost and income growth, the Hospital
Insurance Trust Fund will be exhausted by 2019.

Supplemental Coverage

As of 2002, most Medicare beneficiaries (88%) had
supplemental Medicare coverage, as noted by
Maxwell and colleagues. For the most part, this cover-
age pays for Medicare’s copayments and deductibles;
only a few policies cover services not included in
Medicare. Very-low-income Medicare beneficiaries,
however, can get assistance with copayments and
deductibles, and even Part B premiums, through their
state Medicaid programs.

—Robert B. Friedland

See also Economics of Aging; Health and Public Policy;
Long-Term Care; Managed Care; Medicaid
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MEDICATION ADHERENCE

Medication adherence or compliance describes
patient medication-taking behavior and is defined as
the degree to which a person’s taking of medication
corresponds with health or medical direction, as noted
by R. B. Haynes in 1979. Historically, the term com-
pliance was used as a part of the traditional biomed-
ical model of drug treatment, but it can be interpreted
as being pejorative. Adherence is considered as a more
acceptable term because it recognizes the patient’s
autonomy and requires patient agreement to the rec-
ommendations given by the health care professional.

Epidemiology

Medication adherence among the elderly ranges
widely, from 20% to 82%, with the most frequent esti-
mation being around 60% depending on the detection
methods used. Although there are no “gold standard”
measures, ways to measure patients’ adherence include
pill counts, patient self-report, pharmacy claims data
monitoring, drug levels, and electronic medication
monitoring devices such as the Medication Event
Monitoring System (MEMS). Factors that affect med-
ication adherence in the elderly are related to drugs,
patients, and the medical environment. Drug-related
factors include number of drugs, complexity of drug
regimen, packaging, and side effects. Patient-related
factors include multiple morbidities, cognitive decline,
and health beliefs. Age per se is not a predictor of
adherence. Factors related to the medical environment
include the patient–provider relationship, patient
access/barriers to medications, and social support.
Patient nonadherence may result in poor clinical out-
comes, leading to additional drug therapy and/or
unnecessary hospitalizations, with increased overall
costs of patient care.

Interventions to Improve Medication
Adherence in the Elderly

Studies on interventions to improve adherence show a
range of interventions that differ by complexity (from

simple to complex/multifaceted), content (from
educational to behavioral), and approach (from gener-
alized to patient-tailored interventions). Simple inter-
ventions include calendar blister packs, unit-of-use
packaging, and pillboxes. Educational interventions
increase a patient’s knowledge about the disease or
medications and include providing pamphlets,
brochures, or counseling. Behavioral interventions
target patient medication-taking behavior by giving
reminders (written or by automated telephone). The
most recommended interventional approach is indi-
vidualized to a particular patient using specifically tai-
lored multifaceted interventions (e.g., automated
telephone reminders with brief counseling).

Recommendations

Health care providers need more education to be bet-
ter able to counsel their patients, simplify their drug
regimens, and monitor patient responses to treatment
strategies. Further research on which approaches best
improve medication adherence and disease/health out-
comes is needed. Further research is needed to be 
able to better define the critical concepts of “adequate
adherence” or the “threshold of adherence” necessary
for clinically measurable benefit. Finally, health care
professionals need to allow patients a larger role in the
decision-making process (a concept of concordance),
and the impact of this autonomy on adherence needs
to be measured.

—Stasa Tadic

See also Control; Drug Underuse; Self-Efficacy; Self-Rated
Health
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MEDICATION ERRORS

Medication errors are commonly defined as any
preventable events that may cause or lead to inappro-
priate medication use or patient harm while the med-
ications are in the control of health care professionals
or consumers. Medication errors caused by consumers
are usually adherence and compliance errors and are
not considered in this entry. Medication errors can
occur anywhere in the medication use process, includ-
ing the prescribing (by physicians and physician
extenders), documenting (primarily by physicians and
nursing staff), dispensing (by pharmacists), adminis-
tering (by nursing staff), and monitoring (collective
responsibility of all members of the health care team)
steps. This entry addresses only medication dispens-
ing and administering errors.

Epidemiology of Medication Errors

DDiissppeennssiinngg  EErrrroorrss

There are few studies dealing with dispensing
errors. One recent study measured medication dis-
pensing errors in 50 pharmacies located in six U.S.
cities. The researchers found, by direct observation,
that dispensing errors occurred on 1.7% of new and
refill prescriptions. Only 6.5% of identified errors
were judged to be clinically important.

AAddmmiinniissttrraattiioonn  EErrrroorrss

There are few studies of drug administration errors.
One recent study investigated medication administra-
tion errors in 36 health care institutions, 12 of which
were long-term care facilities in two states (Colorado
and Georgia). The researchers found, by direct obser-
vation of health care providers during the administra-
tion of medications, that the mean error rate was 19%
(605 of 3,216 doses administered) and that this rate
did not differ across institutions. However, the per-
centage of errors rated as potentially harmful was only
7%. Current Centers for Medicare and Medicaid
Services guidelines for long-term care facilities state
that an error rate of at least 5% suggests systematic
problems.

Despite the frequency of medication errors, most
do not cause serious or permanent patient injury.
However, medication errors are often associated with
increased health care use such as the need for addi-
tional monitoring, use of antidote medications, and/or
transfers to higher levels of medical care.

Interventions to 
Reduce Medication Errors

RReedduucciinngg  AAddmmiinniissttrraattiioonn  EErrrroorrss

Administration errors can occur if the following
dictum is not followed: right drug, right route, right
dose, right time, and right patient. Once again, the
independent verification of medications by other
health care workers, as well as the use of unit–dose
dispensing, can reduce this type of medication error.
Recently, bar code medication administration com-
puter programs have been developed to verify the
identity of the medication, patient, and nursing staff
prior to drug administration. These systems have been
shown to be successful at reducing medication admin-
istration errors in a variety of clinical settings.

RReedduucciinngg  DDiissppeennssiinngg  EErrrroorrss

Common causes of dispensing errors include
unsafe pharmacy work environments where the work-
load is too heavy, there are too many distractions,
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and/or the work area itself is poorly designed. The
most commonly used technique is to perform an inde-
pendent verification of a medication by another phar-
macist prior to releasing the medication from the
pharmacy. Another technique to reduce this type of
error includes the use of unit–dose dispensing, where
medication is dispensed in a package that is ready to
administer to the patient.

Recommendations

Additional attention is needed at every step of the
medication use process to develop new strategies to
detect, mitigate, and eliminate medication errors.
Continued research and quality-improvement efforts
aimed at translating these strategies into clinical prac-
tice are necessary to ensure that medications are used
in the safest way possible.

—Steven M. Handler

See also Age-Related Changes in Pharmacokinetics and
Pharmacodynamics; Drug–Disease Interactions;
Drug–Drug Interactions; Drug Underuse; Inappropriate
Prescribing; Medication Adherence; Polypharmacy
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MEMORY

Despite a wealth of anecdotal evidence of age-related
memory change, programmatic research on this topic

is relatively recent, dating back no further than the
1970s. Most memory and aging research has relied on
the laboratory methods of cognitive psychology and
cognitive neuropsychology, often comparing conve-
nience samples of healthy younger adults (18 to 30
years of age) with those of healthy older adults (age
60 years and older). Since the mid-1990s, the emer-
gence of an interdisciplinary cognitive neuroscience
of aging has caused a rapid increase in research
examining the neural bases of age-related changes in 
memory. Findings reflect a complex mixture of age-
related stability and decline across different memory
functions and their neural correlates as well as a high
degree of between-person variability.

Behavioral Findings

The results of experimental laboratory studies suggest
that sensory memory, an initial repository for raw sen-
sory information, remains stable with age. For exam-
ple, younger and older adults’ visual sensory memory
stores are similar in capacity and duration. There also
appears to be relatively little age-related change in
short-term memory, which holds limited amounts of
information in conscious awareness over brief periods
of time. When younger and older adults are presented
with random strings of digits or letters and asked to
repeat them back in the same order after a short delay
(3 to 30 seconds), older adults remember about as
many items as do younger adults.

So-called “working memory” tasks, requiring the
coordination of two simultaneous activities (processing
new information while holding onto other information),
do tend to be vulnerable to the effects of age. For exam-
ple, older adults typically do worse than younger adults
on tasks that require holding words in memory while
answering text comprehension questions or that require
remembering digits while solving mental arithmetic
problems. The cause of age differences in working
memory is still under debate, but there is consensus 
that several factors seem to be involved, including 
age-related cognitive slowing, age-related declines in a
basic “cognitive resource” (e.g., attentional capacity),
and age-related declines in the ability to inhibit pro-
cessing of goal-irrelevant information.
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Long-term memory, which stores information over
longer periods—minutes, days, or even years—is also
vulnerable to the effects of aging, although the degree
of age-related change varies as a function of the type
of memory task and the nature of the to-be-retrieved
information. Given this diversity, it is useful to distin-
guish among episodic, semantic, and procedural 
long-term memory. In general, age differences are
most pronounced in episodic memory, which involves
remembering specific events (“episodes”) and their
context. An everyday example is trying to recall what
one had for lunch yesterday. In the laboratory, older
adults’ episodic memory difficulties are reflected in
reduced accuracy and slowed response on tests of
memory for newly learned materials (e.g., words, pic-
tures). Age-related deficits tend to be particularly pro-
nounced when it is necessary to retrieve the contextual
details of past events. For example, if statements are
presented by two sources, a later recognition test may
show only small age differences in memory for the
statements but large age differences in memory for the
source of each statement.

Although age differences in episodic memory can
be attributed in part to age-related declines in process-
ing speed, cognitive resources, and inhibition of irrel-
evant information, these factors cannot fully explain
the decline in episodic memory. Additional causes
include age-related decline in the spontaneous use of
effective encoding strategies (e.g., imagery, elabora-
tive processing), age deficits in the ability to recollect
contextual details, and conservative response tenden-
cies among older adults.

In contrast to episodic memory, semantic memory
is relatively immune to age-related decline. Semantic
memory includes general knowledge of facts, word
meanings, and other information not associated with a
specific temporal or spatial context. For example, older
adults typically perform as well as, or better than,
younger adults on tests of vocabulary and general
knowledge. Word-finding problems and “tip of the
tongue” experiences, a frequent memory complaint in
older adults, appear to be caused by a mild age-related
decline in the retrieval of phonological information.

A third form of long-term memory, implicit or
procedural memory, is also relatively unaffected by

age. Implicit memory is indicated by a change in
behavior following exposure to information without
intentional or conscious retrieval of that information.
For example, when asked to solve anagrams, both
younger and older adults are quicker to identify words
to which they were recently exposed, even if they can-
not consciously remember that prior exposure.

Neural Bases

Although normal aging is associated with structural 
and functional changes in many brain areas, medial–
temporal and frontal cortical regions have been shown to
play a crucial role in memory and in age-related memory
change. The medial–temporal region is involved in the
initial “binding” of conscious experience into coherent
memories. Age-related shrinkage of the entorhinal cor-
tex, a medial–temporal structure, has been identified as a
predictor of normal age-related episodic memory
decline. Neuroimaging studies have shown that parts of
the hippocampus, a medial–temporal structure, are less
active in older adults than in younger adults during a
number of cognitive tasks, including memory encoding
and working memory. However, there are also reports of
age-related increases in activation in neighboring
parahippocampal cortex during recognition decisions.

The prefrontal cortex is involved in coordinating 
and planning higher cognitive functions, including 
memory. Prefrontal regions are among those most
affected by age-related cortical volume loss, and age-
related declines in dopaminergic projections to the pre-
frontal cortex may also contribute to this region’s role
in age-related changes in memory. The prefrontal cor-
tex shows significant changes in use with age during
encoding and retrieval from working memory and long-
term memory. Both decreases in activation (e.g., of left
prefrontal areas during encoding) and increases in acti-
vation (e.g., of left prefrontal areas during retrieval, of
bilateral dorsolateral prefrontal cortex during working
memory) have been observed in older adults. In addi-
tion, older adults often activate the same frontal cortical
area bilaterally during tasks for which younger adults
activate either the left or right side. Although the signif-
icance of this age-related decrease in hemispheric
asymmetry is still under debate, current evidence favors
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the view that it helps older adults to compensate for
declines in overall processing efficiency.

Role of Physical and 
Intellectual Activity

Studies using subjective measures of physical health
and fitness (e.g., health questionnaires) have not pro-
vided clear evidence for a relationship between health
and memory in older adults. Objective measures have
provided more conclusive, and generally positive,
results. For example, in a recent longitudinal study,
biological age as indexed by so-called biomarkers
(e.g., visual acuity, grip strength, peak expiratory flow)
was shown to be a stronger predictor of memory
decline than was chronological age. Similarly,
results from an ongoing large-scale study (Victoria
Longitudinal Study) have indicated a positive associa-
tion between intellectual activity and the degree of
age-related memory decline. However, it is unclear
whether this association reflects a protective effect of
intellectual engagement or whether it results from self-
selection (i.e., individuals with high intellectual ability
and low vulnerability to cognitive decline seek out
more cognitively demanding activities than do individ-
uals with lower intellectual ability).

Intervention studies have demonstrated that older
adults’ memory can be boosted by physical and intel-
lectual activity. Little is known about possible life span
changes in susceptibility to such interventions because
most studies have included only older participants. A
recent meta-analysis of intervention studies conducted
from 1966 to 2001 found that aerobic fitness training 
in older adults can improve executive functioning 
(e.g., coordination, planning) and, to a lesser extent,
controlled cognitive processes (e.g., control of attention
during the initial learning of a new skill). However, the
extent of these improvements depended on characteris-
tics of the training program (e.g., combined strength
and aerobic training were optimal, long-term programs
were more effective than short-term programs) and of
the study population (e.g., mostly female samples
showed greater benefits than did mostly male samples).
To the extent that executive functioning and cognitive
control contribute to memory performance, therefore,

the data suggest that fitness training may boost at least
some forms of memory.

A recent multisite randomized controlled trial with
more than 2,800 participants (Advanced Cognitive
Training for Independent and Vital Elderly [ACTIVE]
study) confirmed previous findings of performance
improvements for both laboratory-type episodic mem-
ory tasks (e.g., word list recall) and memory for infor-
mation relevant to daily activities (e.g., remembering
shopping lists) after mnemonic strategy training. The
training impact remained significant over a 2-year
period, but participants failed to show generalization
to memory tasks that were not specifically trained.

—Julia Spaniol and David J. Madden

See also Alzheimer’s Disease; Cardiovascular System;
Depression and Other Mood Disorders; Exercise and
Physical Activity; Geriatric Assessment; Imaging of the
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MENOPAUSE AND

HORMONE THERAPY

Menopause, like puberty, is a natural event experi-
enced by virtually every woman who lives long
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enough. The term menopause officially refers to the
final menstrual period and can be identified only in
retrospect in the absence of menstrual cycles for 12
months. The average age of menopause is 51 years;
menopause is considered to be premature when it
occurs in women under 40 years of age. The cardinal
symptom of the menopausal transition, the years lead-
ing up to the last menstrual period, is a change in the
menstrual cycle. For some women, the cycle length
shortens; for other women, bleeding becomes heav-
ier and periods are longer; and for yet other women,
bleeding becomes irregular and unpredictable.
Vasomotor symptoms (“hot flashes”) also occur, but
for the uninitiated they are not always recognized
immediately. Most women describe episodes of
intense warmth (enough to throw off the covers in
bed) often starting in the chest, neck, and face, accom-
panied by perspiration (sometimes enough to require
a change of nightgown), and subsequently a chill
(enough to put covers back on). Some women have no
symptoms, most women will notice some hot flashes,
and a few women will experience hot flashes so severe
that they must stop whatever they are doing or will
experience bleeding so heavy that they are confined to
home. When the menopausal transition is abrupt
because of surgical removal of the ovaries or compro-
mise of ovarian function by chemotherapy for breast
or other cancers, hot flashes are often more frequent
and more severe than during the natural transition.

For women who have had their uteri removed at
younger ages and cannot monitor their menstrual
cycles, a simple office blood test can be helpful to
determine whether or not they are menopausal.
Follicle-stimulating hormone (FSH) is secreted by the
pituitary gland in response to a decline in ovarian
hormones, so that an elevated FSH confirms the
menopausal transition. Measurement of estrogen and
progesterone concentrations are usually not necessary,
and because ovarian hormone secretion is often erratic
during the menopausal transition, results can be diffi-
cult to interpret.

In addition to the anticipated “low” levels of estro-
gen characteristic of postmenopausal women, estro-
gen concentrations intermittently surge to very high
levels during the menopause transition. Over time,

higher estrogen levels contribute to heavy bleeding,
growth of uterine fibroid tumors, and increased risk of
uterine cancer. Any departure from a woman’s charac-
teristic menstrual pattern, then, should be reviewed
with her physician.

Irregular cycles and anticipation of menopause 
render some women less vigilant about contraception.
Paradoxically, although fertility is substantially
reduced at this age, unexpected pregnancies do occur.
Protection against sexually transmitted diseases
remains an important practice for women engaging in
new sexual partners at this time of life.

The menopausal transition usually lasts several
years, but for some women the process takes as long
as a decade. After the menopausal transition is com-
plete and menstruation ceases, persistent low levels of
estrogen contribute to increasing symptoms of hot
flashes, vaginal dryness, and painful intercourse. For
the vast majority of women, hot flashes are self-
limited and gradually diminish over a period of 3 to 
5 years. Vaginal symptoms might respond to over-
the-counter lubricants and moisturizers. Bone loss in
susceptible women, if unchecked by appropriate ther-
apy, can lead to osteoporosis and increased risk of
fracture—most commonly of the wrist, spine, and
hip—during the decades ahead.

The practice of prescribing estrogen for sympto-
matic menopausal women was popularized more than
40 years ago by Robert Wilson in his 1966 book,
Feminine Forever. What started out as a therapy for
relief of hot flashes and vaginal dryness evolved over
several decades (despite an absence of clinical trial
evidence of safety and efficacy) to a panacea for life-
long prevention of osteoporosis, cardiovascular dis-
ease, and dementia. The recommendation for most
women to take estrogen for life was largely embraced
by the medical profession and endorsed by medical
groups as part of their official guidelines. Some insur-
ance plans mandated that all postmenopausal women
be prescribed hormone replacement therapy because
of the perceived benefits. From 1990 to 1995, conju-
gated equine estrogen, known as Premarin, was the
most widely dispensed prescription drug in the United
States; by 2001, the market was worth more than 
$3.3 billion.
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During the 1990s, a number of clinical trials 
were initiated to test the hypothesis that estrogen pre-
vented heart disease in women. In 1998, the Heart and
Estrogen/Progestin Replacement Study (HERS), the
first large randomized controlled trial of hormone ther-
apy with clinical endpoints such as heart attack and
death, reported that after 4.1 years of therapy, hormone
therapy did not prevent heart attacks in women with
histories of heart disease as had been predicted. In fact,
women on hormone therapy suffered increases in heart
attacks early in the course of the study. The HERS
findings, although surprising and unpopular, set the
stage to challenge the dogma of “estrogen forever.”
Several other trials in women with heart disease were
completed during the years after HERS and reported
disappointing results consistent with the HERS trial.

The Women’s Health Initiative (WHI) was initiated
in 1992 and enrolled 27,347 women with an average
age of 63 years in the largest clinical trial ever under-
taken in women. Women were randomly assigned to
either the most commonly used form of hormone ther-
apy or a placebo pill (i.e., double-blind placebo-
controlled trial). Women with hysterectomies (n =
10,739) were prescribed either estrogen alone (0.625
milligrams [mg] conjugated equine estrogen
[Premarin] by mouth daily) or a look-alike placebo
pill. Women with uteri (n = 16,608) were randomly
assigned to either combined therapy with an estrogen
and a progestin (0.625 mg conjugated equine estrogen
with 2.5 mg medroxyprogesterone acetate [Prempro]
by mouth daily) or a look-alike placebo pill. The study
was designed to follow women for 8.5 years and care-
fully monitor their health by tracking the number of
heart attacks, strokes, blood clots in the legs or lungs,
cancers of the colon and breast, and fractures of the
hip. Women over 65 years of age were evaluated for
the onset or worsening of dementia.

In 2002, after 5.6 years of monitoring, the com-
bined hormone study of the WHI was halted, and
reports that followed indicated that the risks of hor-
mone therapy exceeded the benefits of preventing dis-
ease in healthy women. The investigators stopped the
study because the risk of breast cancer in the women
assigned to hormone therapy exceeded the trial’s
predefined acceptable rate of new cases of breast

cancer and no overall benefit for women’s health was
apparent. The investigators also reported that women
on combined hormone therapy experienced an increase
in heart attacks, especially during the first year. The
risk of strokes and blood clots increased early and per-
sisted throughout the study. The risk of dementia was
increased by combined hormone therapy in women
over 65 years of age. The WHI trial was the first ran-
domized clinical trial to show that hormone therapy
effectively reduced hip fractures and colon cancer and
confirmed that combined therapy protected against an
increase in uterine cancer that is known to occur in
women with uteri taking estrogen alone.

During the months following release of the WHI
results, both women and physicians were fearful about
possible risks and stopped using hormone therapy. A
number of women who went off hormone therapy con-
tinued to experience vasomotor symptoms (hot flashes)
as well as vaginal dryness. Although other drugs have
been tested for treatment of these symptoms with lim-
ited success, estrogen therapy remains the gold stan-
dard for symptom relief. In several follow-up studies
from large practice groups, approximately 25% of
women went back on hormone therapy for symptom
relief after initially stopping. The WHI also reported
that among the study participants who had hot flashes
at the beginning of the trial, more than half continued to
have hot flashes once they stopped hormone therapy at
the end of the study. Perhaps all women initiating hor-
mone therapy for symptom relief should be cautioned
that although symptoms will be improved during ther-
apy, there is a 50% chance that hot flashes will recur
when hormone therapy is stopped.

Shortly after publication of the combined hormone
therapy WHI results, the Food and Drug Adminis-
tration (FDA) rewrote its guidelines to recommend
that hormone therapy no longer be prescribed for
long-term prevention of diseases of aging. The FDA
specified three acceptable uses, or indications, for
hormone therapy and stipulated that the term be
changed from hormone replacement therapy to sim-
ply hormone therapy. The FDA also recommended
that all manufacturers of hormone therapy include in
their labeling the same risks and benefits reported by
the WHI because in the absence of other information
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the risks and benefits of all hormone preparations are
assumed to be similar.

Estrogen therapy is currently indicated by the FDA
for relief of vasomotor and vaginal symptoms, but
with several caveats for use. From the standpoint of
hot flashes, estrogens should be prescribed in the low-
est effective dose for the shortest possible time. Most
manufacturers of menopausal estrogen products are
now marketing them at half the dose recommended
prior to the publication of the WHI, and some prepa-
rations are available in even lower doses. Clinical tri-
als have shown that lower doses are nearly equally
effective at alleviating symptoms. However, no large
or long-term trials similar to the WHI have been con-
ducted to answer the question as to whether lower
doses or other preparations, such as the estrogen
patch. are safer than those tested in the WHI.

Vaginal symptoms are also improved by estrogen
therapy. The FDA, in the new guidelines, stipulates
that if a woman’s symptoms are limited to vaginal
dryness or painful intercourse, she should consider
using vaginal estrogens. Preparations are available as
creams, tablets, or a silastic ring that slowly releases
estrogen over 3 months. When used at lower doses,
vaginal estrogens do not increase blood levels of
estrogen substantially, so vaginal estrogen is an 
option for women who should not, because of 
history of blood clots or breast cancer, take estrogen
systemically.

The third indication for estrogen therapy is preven-
tion of osteoporosis. The FDA stipulates that other
drugs are available for osteoporosis prevention and
treatment, so estrogen should be used for this purpose
only if the other agents have not been well tolerated
and women have been counseled about their risks.

In 2004, the results of the estrogen-only arm of the
WHI were published. In this study of 10,739 women
without uteri who were followed for 6.8 years, the
results were different from those with combined 
hormone therapy. Heart attack and breast cancer cases
were not increased, whereas strokes and blood clots
were increased to a similar extent as had been
reported with combined therapy. Colon cancer was
not reduced as had been shown with combined ther-
apy. The reduction in osteoporotic fractures in women

assigned to estrogen was similar to that in women
assigned to combined therapy.

Based on the results of the WHI, the current role of
hormone therapy is limited to symptom relief. A num-
ber of questions, however, have been generated by
careful evaluation of the WHI results: Did the partic-
ular estrogen or progestin used in the trial affect 
the outcomes? Would a different preparation, such as 
the estrogen patch, lower doses of estrogen, or
micronized progesterone, have been safer? One of the
most persistent questions posed is whether the WHI
would have demonstrated heart benefits if the 
women studied had been younger and more recently
menopausal. Is there a “window of opportunity”
during which estrogen therapy must be started for
cardiovascular benefit?

Further analysis of the WHI suggests that cardiac
benefits might improve when estrogen is started in
younger women. Currently, several randomized clini-
cal trials are under way in younger women closer to
the age of menopause. Although these trials are not
large enough to determine differences in rates of heart
attack, stroke, and death, they will determine effects
of hormone therapy on the thickness of the carotid
arteries and coronary artery calcium score, both mea-
sures known to correlate with heart attack risks. The
results might challenge the new current dogma about
the role of hormone therapy for symptom relief only
in postmenopausal women as the evolution of this
important story continues.

—Cynthia A. Stuenkel

See also Alzheimer’s Disease; Health Promotion and Disease
Prevention; Osteoporosis; Women’s Health
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MEN’S HEALTH

Men live for a shorter time than do women, although
women live greater proportions of their lives with
some degree of disability, on average. In addition,
men have poorer health outcomes than do women.
Biological differences explain some of the patterns of
mortality and morbidity, but men also appear to leave
medical interventions until later in the course of the
disease process compared with women. Men’s ideas
about masculinity have a significant impact on health
and illness, beliefs, and risk-taking behavior, and they
play a major role in men’s tendency to ignore warning
signs of illness.

Certain diseases in particular differ dramatically
between men and women. Men develop schizophrenia
earlier and have worse outcomes than do women.
Depression is up to three times more common in
females than in men, but older White men are much
more likely to commit suicide. The most common
form of dementia, Alzheimer’s disease, occurs more
commonly in women, whereas vascular dementia
occurs more commonly in men. Men are less often
caregivers than are women, but men have a higher rate
of caregiver “burnout.”

The sexes also differ in their response to drugs.
Men are much less responsive than women to the
analgesic response of kappa opioids. Alcohol is
metabolized more slowly in men than in women, and
alcohol-related liver damage occurs more quickly and
at lower doses of alcohol consumption in women than
in men.

Sexuality

Arousal disorders in men are more likely to be inade-
quate genital arousal disorder (erectile dysfunction)

and hypersexuality, whereas women are more likely to
present with inadequate mental arousal disorder. For
both sexes, arousal disorders markedly affect physical
and emotional satisfaction.

Erectile dysfunction (impotence) is extremely
common in older men. The most common cause is
atherosclerosis, resulting in poor blood flow to the
penile artery and venous leaks. Other causes include
medications, endocrine conditions (e.g., prolactin-
oma, hypothyroidism, hyperthyroidism, diabetes mel-
litus), neuropathy, lumbar spinal stenosis, multiple
sclerosis, and epilepsy. Cigarette smoking markedly
increases the likelihood of males developing erectile
dysfunction. Psychological causes of erectile dysfunc-
tion are rare in older men, although performance anx-
iety may worsen organic disease.

Older males with erectile dysfunction are very
likely to have vascular disease in other organs. Thus,
it is important to screen in these men for coronary
artery disease, cerebrovascular disease, and peripheral
vascular disease. Because men tend not to consult
physicians as often as do women, it is important that,
when men present with erectile dysfunction, these and
other health issues are addressed.

Current treatment for erectile dysfunction is a
phosphodiesterase-5 inhibitor such as sildenafil
(Viagra), tadafil (Cialis), or vardenafil (Levitra).
These drugs cannot be used in males taking nitrates,
and they need to be used with caution in men taking
α-adrenergic blockers. Side effects include hypoten-
sion, syncope, indigestion, headache, and blindness.
The response to phosphodiesterase-5 inhibitors is
poor in hypogonadal (low-testosterone level) men 
and can be improved with testosterone replacement.
Other treatments for erectile dysfunction include
intracavernosal (into the penis tissues) injections with
alprostadil, papaverine, or phentolamine and insertion
of a penile prosthesis. Safe sex needs to be empha-
sized with all men undergoing treatment for erectile
dysfunction. A number of studies have shown that the
most frequent use of prostitutes occurs on the days
Social Security checks become available.

The health care provider needs to be aware that
homosexuality occurs as commonly in older men as 
in younger men. Because of previous social mores,
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many older men have been unable to declare their
sexual preference, and family conflict can erupt when
an older man begins a homosexual relationship. A
number of social issues, particularly the right to allow
a lifelong male partner to make health decisions or
issues associated with inheritance, can be obstacles to
appropriate health care. The health practitioner needs
to be aware of the possibility of AIDS in older gay
men. In the United States, the most rapid increase in
AIDS is occurring in men over 60 years of age.

Incontinence

Although incontinence generally is thought of as a
female problem, it is also a serious problem in older
men. By the time they reach 80 years of age, overac-
tive bladder syndrome (urinary frequency and noc-
turia) is as common in men as in women. Overactive
bladder can be associated with urge incontinence, one
of the most common reasons for older men being
placed in nursing homes.

The prevalence of lower urinary tract symptoms
(LUTS)—urgency, frequency, nocturia (urinary fre-
quency at night), incontinence, and reduced urine
flow—increases with age and may significantly affect
sexual functioning (LUTS is commonly associated
with erectile dysfunction) and quality of life. LUTS
sometimes occurs when the bladder fills and cannot
empty adequately or appropriately, leading to leakage
(overflow incontinence). Benign prostatic hyperplasia
(BPH) also increases with age, being present in as
many as 50% of men 50 years of age and in nearly
90% of autopsies of men over 80 years of age. It is
usually assumed that BPH is responsible for LUTS,
particularly when the urine flow rate is reduced.
However, numerous cross-sectional studies have
shown either no relationships or inconsistent relation-
ships among LUTS, BPH, and urine flow. Moreover,
urine flow may be low in young men without symp-
toms. LUTS is most often due to dysynergy (lack of
coordination) in the contraction of the lower bladder
musculature. In animals, testosterone has been shown
to inhibit detrusor muscle contraction; therefore, low
testosterone levels may promote unstable function of
the detrusor (bladder) muscle and LUTS, particularly

in men with concomitant BPH. Treatment of LUTS
consists of α-adrenergic blockers, 5-α reductase
inhibitors, or prostatectomy. In some men, treatment
with an herbal, saw palmetto, is effective.

Transient or permanent stress urinary incontinence
occurs in men following prostate biopsy or prostatec-
tomy. One third of these men are still incontinent 
24 months following surgery. Incontinence due to
dementia, depression, or mobility impairment (func-
tional incontinence) is another important type of
incontinence in older men.

Prostate Cancer

There are 230,000 new cases of prostate cancer diag-
nosed each year in the United States. Prostate cancer is
more common in African Americans than in Whites
and is less common in men of Chinese origin.
Diagnosis is made by finding an abnormal rectal
examination or an elevated prostate-specific antigen
(PSA), followed by multiple prostate biopsies. The
PSA is not an ideal test, but its sensitivity and speci-
ficity can be improved somewhat by getting a free PSA
or measuring the different molecular forms of PSA.
Treatment of early-stage prostate cancer consists of
either surgery or irradiation. Treatment of metastatic
prostate cancer consists of either lowering testosterone
levels with gonadotropin-releasing hormone analogs
or using testosterone receptor blockers. Whether
prostate cancer should be treated in men over 80 years
of age depends on their general health and predicted
survival. Numerous new therapies for prostate cancer
are under investigation. These include gene therapies,
antisense therapies, apoptosis promoters, tropoiso-
merase inhibitors, endothelin-A inhibitors, and angio-
genesis inhibitors. Bisphosphonates are considered to
be the treatment of choice to prevent bone complica-
tions of prostate cancer.

In a large study of males over 55 years of age with
a PSA levels less than 3 nanograms per milliliter
(ng/ml), the 5-α reductase inhibitor finasteride reduced
the prevalence of prostate cancer by 25% over a 7-
year period. However, high-grade Gleason tumors
(more aggressive types of cancer tissues) were more
common in the finasteride-treated group. Although
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there were fewer urinary symptoms in the finasteride-
treated group, there were more sexual side effects.
Unfortunately, this study failed to make it easy to
decide whether finasteride should be used for prostate
cancer prevention.

Andropause

Andropause is defined as a low testosterone level in
older men that is causing symptoms. Testosterone lev-
els decline in males at the rate of 1% per year after 30
years of age. At the same time, sex hormone-binding
globulin levels increase. This results in even lower
levels of free or bioavailable (free plus albumin-
bound) testosterone. Approximately 3% to 5% of men
40 to 50 years of age, and 40% to 70% of men 70
years of age, are hypogonadal. It has been estimated
that there are 4 million to 5 million hypogonadal men
in the United States. The symptoms of hypogonadism
in older men are a decline in libido (enthusiasm for
sex) and a decreased quality of erection. Testosterone
stimulates nitric oxide synthase, and so as it declines,
inadequate levels inhibit the ability of phosphodiesterase-
5 inhibitors (e.g., Viagra) to produce adequate erec-
tions. It is important to recognize that low libido is
also caused by a variety of other conditions such as
depression, medical illness, and social factors.

Low testosterone levels are associated with a
decline in muscle mass, strength, and function.
Testosterone replacement can reverse these problems.
Testosterone stimulates the production of satellite
cells, inhibits the formation of preadipocytes, stimu-
lates protein synthesis, and inhibits protein degra-
dation through the ubiquitin–proteasome system.
Testosterone administration stimulates visuospatial
cognition. Low testosterone levels at middle age pre-
dict an increase in Alzheimer’s disease in older per-
sons. In animal models of Alzheimer’s disease,
testosterone inhibits the production of amyloid-β
protein (implicated in the development of Alzheimer’s
disease). Low testosterone levels are associated with
an increase in hip fractures. Testosterone replacement
increases bone mineral density. The effects of testos-
terone on bone appear to be both direct and secondary
through aromatization to estrogen. Testosterone

increases hematrocrit, in some cases to levels greater
than 55, in which case administration needs to be
stopped. Testosterone appears to have no deleterious
effects on the cardiovascular system. A few persons
receiving testosterone have developed sleep apnea.
Testosterone administration is occasionally associated
with gynecomastia (breast enlargement in the male).

The role of testosterone in the pathophysiology 
of prostate cancer is uncertain. There is no epidemio-
logical evidence that testosterone is associated with
prostate cancer. Retrospective studies have failed to
demonstrate an increase in prostate cancer with testos-
terone administration, but these studies have been
very small. There is a need for a large men’s health
study to determine the effects of testosterone on the
prostate.

Currently, testosterone in older men should be
considered a quality of life drug. Thus, its use should
be limited to symptomatic males with low testos-
terone levels. In general, low testosterone is defined as
a level below 300 nanograms per deciliter (ng/dl). In
older males whose total testosterone is between 300
and 500 ng/dl, a free or bioavailable testosterone level
should be obtained to determine their gonadal 
status. The forms of testosterone used for treatment
are injectable, patch, buccal, and gel. The gels are the
most popular forms. Outside the United States, an oral
form, testosterone undecanoate, is available. A nasal
form of testosterone administration is under develop-
ment. There is much excitement about the use of
selective androgen receptor molecules (SARMs) to
increase muscle mass with fewer effects on the
prostate. The injectable steroid hormone nandrolone
is a highly effective SARM. Other SARMs under
development are nonsteroids that can be absorbed
orally.

Options

Men have a number of unique health problems. Unfor-
tunately, many men are risk takers, thereby increasing
their poor health outcomes, and their perceptions of
masculinity create a tendency to ignore warning signs
of illness and put off seeking health care. Physicians
provide more consultation time for women than for
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men, even after adjusting for family planning, preg-
nancy, childbirth, and child rearing, with primary care
being considered first and foremost for women and
children. Men need to be encouraged to take a more
active part in their health care. Failure to present early
can lead to premature death, as shown in a European
health survey where it was found that although
melanoma incidence is higher in women than in men,
later presentation by men led to a higher death rate
from melanoma. It would appear that males are
doomed to die earlier than women not only by their
genetics but also by their risk-taking behaviors and
unwillingness to take better care of their health.

—John E. Morley and Matthew T. Haren

See also Age–Period–Cohort Distinctions; Cardiovascular
System; Caregiving; HIV and AIDS; Sexuality; 
Vascular Dementia; Women’s Health
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MENTAL STATUS ASSESSMENT

Cognitive decline in general, and memory impairment
in particular, are common complaints encountered by
physicians who treat older adults. Several cognitive
screening tests are available to health care providers to
assess their patients’ cognitive functioning objectively
and to monitor change in function over time.

Some decline in memory and cognitive function in
older adults relative to those during early adulthood is

normal. However, advancing age is the major risk fac-
tor for Alzheimer’s disease (AD), a neurodegenerative
disorder characterized by prominent symptoms of
memory problems and cognitive decline, with the
incidence or number of new cases of AD increasing
significantly over 75 years of age. In addition, over
the past decade, there has been increasing recognition
of mild cognitive impairment (MCI) among older
adults, defined as a state of cognitive and functional
ability that lies along a continuum between normal
aging and the milder forms of AD. MCI affects up to
one third of older adults and is predictive of the sub-
sequent development of dementia.

The problem is that many older individuals with
these milder cognitive deficits often go unrecognized,
presenting with socially appropriate behaviors that
mask their underlying cognitive losses. General practi-
tioners sometimes recognize only a small percentage of
patients displaying signs of mild cognitive impairment
and even underdetect moderate to severe dementia.

The situation is complicated even more by the fact
that family members might not be aware of any
significant problems during the early stages of AD.
Also, informant reports sometimes are unreliable,
with family members either minimizing or exaggerat-
ing actual cognitive and memory deficits. In addition,
clinical depression often is thought to result in
memory decline. Although the data do not support
depression as a causal factor of memory problems, its
presence certainly can interact with and further
muddy accurate detection of an underlying organi-
cally based cognitive impairment.

Primary care physicians typically have only limited
time to conduct thorough cognitive assessments.
Nevertheless, with the projected accelerating growth
of the older adult population in the United States over
the next several decades, primary care physicians will
be expected to detect and diagnose early signs of
dementia and related neurological conditions so that
cost-effective therapies can be initiated. It has been
estimated that the prevalence of AD could be cut in
half if onset were delayed by 5 years.

Although there are interventions that can treat
certain reversible diseases that produce cognitive
impairment, these represent only a small percentage
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of dementias. The vast majority of dementia cases are
irreversible due to AD (50% to 85%) or vascular
dementia (10% to 20%). Nevertheless, available treat-
ments can slow the progression of AD and extend the
quality of life for both patients and caregivers. The
hope is that early detection of cognitive decline can
forestall, or at least delay, the more profound cogni-
tive and functional loss that occurs with the more
advanced stages of AD.

Therefore, a need exists to use objective and
reliable mental status screening instruments that can
assess cognitive processes most effectively and effi-
ciently and can help differentiate normal cognitive
changes from potential signs of pathology.

Mental Status Assessment

Mental status screening tests are brief standardized
measures of various cognitive functions such as mem-
ory, attention, orientation, and language. When used
in the primary care practice or other medical settings,
they provide clinicians with an objective metric of
patients’ cognitive functioning that can be used to 
help determine current diagnoses and may serve as a
baseline for tracking change over time. As a screening
tool, they are limited in both sensitivity (accurately
identifying true cases) and specificity (accurately
identifying noncases). Hence, clinicians are cautioned
to use the screen as part of a broader assessment of
patient functioning that includes detailed assessment
of the medical history, presenting complaint, func-
tional ability, and emotional status. Interpreted in iso-
lation, a screening tool may give false-positive results
owing to any of a number of sources of confounding
(e.g., low education, sensorimotor limitations). In
addition, false-negative results can result in (a) mild
staged disorders where cognitive impairment is
ambiguous or in (b) highly functioning individuals,
commonly with many years of education, who can
accommodate for some cognitive problems on stan-
dardized tests. However, with these limitations noted,
the mental status examination may serve a valuable
role in the evaluation of older patients and may be the
only evaluation of neuropsychological functioning for
those who are suffering from serious neurological,

sensory, or physical impairment as well as for those
who resist more formal assessments because of
concerns about being labeled.

Historically, mental status assessment has ranged
from the informal and unstructured evaluation of
cognitive functioning to the more formal paper-
and-pencil mental status examinations. Only recently
have standardized tests of cognition been used 
routinely within neurological examinations. There are
a number of cognitive screening instruments avail-
able. Three of the more widely used instruments are
described next. All three are inexpensive, require min-
imal training to administer, and (in most instances)
include at least some reference norms.

TThhee  MMiinnii--MMeennttaall  SSttaattee  EExxaammiinnaattiioonn

The Mini-Mental State Examination (MMSE) is a
brief 30-point test, originally published by Marshal
Folstein and his colleagues in 1975, that taps the
domains of orientation, attention and concentration,
language, constructional ability, and memory. The test
takes approximately 5 to 10 minutes to complete and
can be administered in virtually any distraction-free
environment. A few of the items require paper and a
pencil, with most requiring only a verbal response
from the respondent. Materials required include the
test form, a single stimulus sheet, blank paper, a pen-
cil, a watch, and a pen. Scoring can be done quickly.
The current version of the test contains some minor
revisions from the original test as well as scoring
norms for age and education. Originally, a score of less
than 21 (≤ 20) of a possible 30 points was thought to
be indicative of possible dementia. However, in subse-
quent investigations it was found that a cutoff score of
23 or 24 best discriminated those with dementia or
delirium. In general, cognitive performance as mea-
sured by the MMSE varies within the population by
age and education, with scores declining with
advanced age. Many individuals with MCI who have
high levels of education or high levels of intellectual
ability still tend to do well on the test. Also, the ability
of the MMSE to detect dementia is affected by ethnic-
ity, age, and education; it is most accurate for
Caucasians with at least 12 years of education. The
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MMSE has been widely used in clinical practice, as
well as in a wide range of clinical and epidemiological
research, as a measure of cognitive functioning.

SShhoorrtt  PPoorrttaabbllee  MMeennttaall  
SSttaattuuss  QQuueessttiioonnnnaaiirree

The Short Portable Mental Status Questionnaire
(SPMSQ) is a 10-item test developed by Eric Pfeiffer
and his colleagues in 1975 to evaluate the cognitive
functioning of older adults. It contains questions 
on time and place orientation, recent events, and 
personal history along with a serial subtraction task.
The SPMSQ, a revision of the earlier Mental Status
Questionnaire that had been norm referenced primarily
on an institutional sample of individuals, was adminis-
tered to a reference group of Caucasian and African
American community-based older adults residing in the
southern United States along with clinic- and hospital-
based samples of older adults. Scoring is based on the
number of errors, with zero to two errors considered to
be indicative of normal functioning and larger numbers
of errors considered to be indicative of correspondingly
greater cognitive impairment. Adjustments are made
for both education and ethnicity. In validation studies,
scores from the SPMSQ correlated well with clinical
diagnoses of organic disorder. The SPMSQ has been
validated across varying educational levels and across
cultures, with translations in several languages. The
SPMSQ is hampered by the need for an informant to
validate those questions about personal information. In
addition, the areas of language, learning, and memory
are not assessed, thereby reducing the instrument’s effi-
cacy to screen for dementia.

CClloocckk  DDrraawwiinngg  TTeesstt

The Clock Drawing Test (CDT) requires exami-
nees to draw the face of a clock and include the num-
bers in the correct locations along with the hour and
minute hands indicating certain times; for example,
“10 minutes before 2.” Despite the apparent singular
nature of the task, the CDT taps into a number of neu-
rocognitive domains, including attention and organi-
zation, planning, visuospatial ability, motor skill, and

conceptualization and abstraction. The CDT can be
administered in less than 5 minutes. Scoring proce-
dures vary, from the very simple binary rating of nor-
mal or abnormal to a more sophisticated 0- to 10-point
rating that takes into account the types of errors
committed. The specificity and sensitivity of the CDT
have been found to vary according to the type of scor-
ing method used. Also, normative data for some scor-
ing procedures are not available. The CDT has been
demonstrated to have adequate sensitivity and speci-
ficity in detecting probable dementia. However,
because there are no items that tap short-term memory
processes, it is insensitive to the milder forms of
dementia. This deficit has been addressed with a vari-
ation of the CDT known as the “Mini-Cog.” This test
consists of a three-word memory task, followed by the
CDT that serves the added function of a distractor
task, and then delayed recall of the three words. The
Mini-Cog shows strong promise as a brief yet valid
screening method for the milder forms of dementia.

General Guidelines 
for Cognitive Screening

It might seem that routine objective cognitive screen-
ing of all older adults for possible cognitive decline 
or dementia would be an obvious choice, and indeed
some authors have recommended this. However, in
2001 the Quality Standards Subcommittee of the
American Academy of Neurology concluded that 
there is insufficient evidence to recommend cognitive
screening of individuals who are asymptomatic.
Others have arrived at the same conclusion, empha-
sizing the risks involved in labeling someone as
demented. At the same time, the Quality Standards
Subcommittee recommended as a guideline that
patients who display mild cognitive impairment should
be recognized and monitored for any cognitive and
functional decline given that they are at increased risk
for dementia. Furthermore, it was recommended as a
guideline that general cognitive screening instruments,
such as the MMSE, should be considered for use with
individuals suspected of having cognitive impairment,
whereas brief cognitive screening instruments should
be used with caution because of their limited scope.
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Risks and Benefits

Routine mental status screening to detect cognitive
decline and dementia does entail some risks of harm.
These include the potential adverse psychological
effects that can occur with both false-positive and
true-positive findings, labeling effects, and the risk 
of not qualifying for long-term health insurance.
However, the risks associated with dementia screen-
ing have not been examined systematically.

At the same time, there are clear benefits of screen-
ing for cognitive decline and dementia. As described
previously, dementia and cognitive loss often go unde-
tected. Early detection of AD provides a chance for indi-
viduals to begin medications such as cholinesterase
inhibitors that may slow the progress of dementia and
allow individuals to maintain independence and auton-
omy for some additional months. There are benefits for
the caregivers as well and the potential reduction of cor-
responding financial expenditures. Finally, early screen-
ing for dementia provides an opportunity for individuals
and their families to make advance plans for care that
otherwise might not be made. It allows a discussion
among family members and others of issues such as the
nature of the dementia, prognosis, financial planning,
and loss, and it provides an opportunity to plan for
future events that might include residential placement.

—Martin J. Toohill and 
Kathleen A. Welsh-Bohmer

See also Alzheimer’s Disease; Delirium and Confusional
States; Geriatric Assessment; Instruments; Mild Cognitive
Impairment; Vascular Dementia
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METABOLIC SYNDROME

The metabolic (or insulin resistance) syndrome was first
described by J. P. Camus in 1966. Two decades later,
Gerald Reaven popularized the concept of the metabolic
syndrome. The components of the metabolic syndrome
are diabetes (associated with hyperinsulinemia), hyper-
tension, hyperuricemia, coagulation abnormalities, lipid
abnormalities, myosteatosis (fatty muscle), and nonal-
coholic steatohepatitis (NASH, fatty liver). The lipid
abnormalities of the metabolic syndrome include hyper-
triglyceridemia, decreased high-density lipoprotein
(HDL, good cholesterol), and increased low-density
lipoprotein (LDL, bad cholesterol). These LDL particles
are strongly related to stroke and myocardial infarction.
In contrast, HDL particles are associated with increased
longevity and are common in centenarians. Recently, it
has been suggested that cognitive dysfunction should 
be added as another component of the metabolic
syndrome.

The etiology of the metabolic syndrome has a clear
genetic predisposition. Persons with a genetic predis-
position who overeat and do not exercise develop vis-
ceral obesity, which is highly associated with insulin
resistance. Insulin resistance is the most accepted
underlying mechanism of the metabolic syndrome.
Persons with visceral obesity have an increase in
adipokines (peptide hormones derived from fat). 
This includes cytokines, such as tumor necrosis factor
alpha, interleukin 6, leptin, adiponectin, and resistin.
Increasing evidence suggests that these adipokines
have a crucial role in energy homeostasis by affecting
food intake, insulin sensitivity, glucose and lipid
metabolism, the coagulation system, and inflamma-
tion. Leptin is a peptide hormone that decreases food
intake and increases energy metabolism. Thus, its
increase in the metabolic syndrome appears to be an
attempt to decrease the accumulation of adiposity that
occurs as a precursor to the metabolic syndrome.
Leptin is under the regulation of testosterone, with
higher levels occurring as testosterone levels decline
with aging. Resistance to the central effects of leptin
occurs in obese persons. The leptin resistance of obe-
sity appears to be due to hypertriglyceridemia, which
blocks the ability of leptin to cross the blood–brain
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barrier. In addition, such persons have a lower than
expected level of adiponectin for their level of adipos-
ity. Adiponectin is a hormone that enhances insulin
sensitivity by modulating the same intracellular path-
way as is modulated by the thiazolidinediones (one
type of medication for diabetes) such as rosiglitazone
and pioglitazone. In animal models, administration of
adiponectin reverses insulin resistance.

Recent studies in muscle have suggested that
insulin resistance occurs because of an accumulation
of free fatty acids and triglycerides within the cells.
This can occur either from high circulating lipid 
levels or from a defect in mitochondrial oxidative
phosphorylation. This latter defect reduces energy
metabolism and therefore intracellular use of free
fatty acids in the cell. The end result of the process is
that the insulin receptor substrate is phosphorylated,
blocking its ability to activate the glucose receptor
(GLUT-4) on the cell membrane in response to expo-
sure to insulin.

Metabolic syndrome can be considered the classi-
cal “couch potato” syndrome. The prevalence of the
metabolic syndrome in older persons has been
reported to occur in 6.7% of persons 20 to 29 year of
age, in 43.5% of persons 60 to 69 years of age, and in
42.0% of persons age 70 years and older. An esti-
mated 47 million persons in the United States have
metabolic syndrome. With aging, there is a tendency
for muscle to develop a mild insulin resistance. This
physiological insulin resistance of aging is a con-
founding factor in defining insulin resistance in older
persons.

It is now well established that even mild degrees of
hyperglycemia can increase mortality in persons with
acute illness such as myocardial infarction and sep-
ticemia. This has led to aggressive treatment of hyper-
glycemia in patients in intensive care units. However,
the United Kingdom Prospective Diabetes Study
(UKPDS) showed that although lowering glucose had
some mild beneficial effects on diabetic complica-
tions, treating blood pressure produced a much better
risk reduction than did treating diabetes. A number of
other studies have demonstrated that lowering 
blood pressure in persons with diabetes mellitus is
more efficacious at preventing cardiovascular 
endpoints than it is in nondiabetics. Persons with 

the metabolic syndrome have elevated levels of 
plasminogen-activating inhibitor 1 (PAI-I), an impor-
tant modulator of the fibrinolytic syndrome. PAI-1
plays a role in enhancing thrombotic progression.

Myosteatosis (the infiltration of fat into muscle)
leads to progressive muscle weakness. Persons who
have lost muscle mass and are obese (the obese–
sarcopenic) are at major risk for increased functional
deterioration and mortality.

Recently, cognitive decline has become considered
as part of the metabolic syndrome. Persons with dia-
betes mellitus have a higher risk of developing
Alzheimer’s disease. In addition, persons with poor
glycemic control have poor cognitive function. The
mechanisms by which metabolic syndrome may lead
to impaired cognition are multifactorial. First, persons
with diabetes and hypertension are at higher risk 
for developing vascular dementia. A number of
studies have shown that both hypoglycemia and 
hyperglycemia produce cognitive dysfunction that
improves when glucose is restored to normal levels.
Hypertriglyceridemia has also been shown to lead to
poor cognitive function. Leptin increases memory,
and because triglycerides inhibit leptin entry into the
central nervous system, this is one possible mecha-
nism by which triglycerides produce cognitive impair-
ment. Finally, insulin in the brain is degraded by
insulin-degrading enzyme, which also degrades 
amyloid-β protein. Thus, hyperinsulinemia may slow
the degradation of amyloid-β protein, increasing its
levels so that it inhibits memory.

Clinically, the diagnosis of the metabolic syndrome
is made when a person has at least three of the 
following:

• A waist circumference greater than 102 centimeters
(cm) in a male or 89 cm in a female

• Fasting triglyceride levels greater than 150 mil-
ligrams per deciliter (mg/dl)

• An HDL cholesterol level less than 40 mg/dl in men
or less than 50 mg/dl in females

• A blood pressure greater than 130/85 millimeters of
mercury (mm/Hg)

• A fasting blood glucose greater than 110 mg/dl

It is reasonable to consider some changes in these
criteria with aging, but this has not been explored.
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An intervention program in 3,234 persons over 
3 years showed that some features of the metabolic
syndrome can be controlled. Administration of met-
formin prevented the progression of the metabolic syn-
drome. A lifestyle intervention of exercise and weight
loss resulted in a 41% decrease in the presence of the
metabolic syndrome. There are no studies showing
whether intervention would improve endpoints such as
function, mental status, hospitalizations, and mortality.

—John E. Morley and Moon Jong Kim

See also Alzheimer’s Disease; Diabetes; Hypertension;
Obesity; Vascular Dementia
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MEXICO

After the violence of the Mexican Revolution of 1910
to 1921, Mexico entered a long period of political sta-
bility. Peace brought social progress, economic devel-
opment, and improvement in public health. In 1930,
the population was 16.9 million and was growing at
1.8% annually, the total fertility rate was 6.0%, and
life expectancies at birth were 35.5 years for men and
37.0 years for women. Largely due to the diffusion 
of antibiotics and massive vaccination programs, a
remarkable decline in mortality was experienced dur-
ing the 1940s, favoring all ages but particularly infants
and children. As a consequence, demographic growth
was rapid because lower mortality occurred while the

birth rate remained high. Under this scenario, the
population in 1960 was 35.6 million, the total 
fertility rate reached the historical maximum of 6.1%,
life expectancies were 56.3 years for men and 59.5
years for women; and the population growth rate of
3.4% was the highest the country had ever seen. Such
dynamics set up a demographic pressure that jeopar-
dized development. In response to actual and 
potential socioeconomic problems, official population 
policies of the 1970s focused on reducing demo-
graphic increases through literacy, schooling, dignify-
ing women’s roles, and modern family planning.
Although the beginning of the demographic transition
called attention to the consequences of a future aging
population, concerns were nearly nonexistent. The
only warnings, from actuarial estimates projecting
financial crisis for social security, were ignored. But
by the beginning the 21st century, Mexico had 99.8
million inhabitants, the total fertility rate had dropped
to 2.4%, and life expectancies were 74.6 years for
men and 79.0 years for women. Now the increasing
presence of an aged population became obvious and
startling, with its critical impact on social security and
health services looming over the coming decades.
During the 60-year period between 1930 and 1990,
the percentage of the population age 65 years and
older grew slowly from 2.6% to 3.5%, but then it
jumped to 4.6% in 2000—in just one decade. For the
year 2030, it is projected to be 11.7%. By 2050, it will
come to 24.6%, with life expectancies of 82.1 years
for men and 85.6 years for women.

The distribution of deaths by age is a striking way
to show the significance of an aging population. From
mortality statistics for 1930, 1960, 2000, and 2030
(projected), Table 1 shows such distributions by sex in
three age groups: 0 to 9 years, 10 to 74 years, and 75
years and older. This atypical age grouping helps to
compare the mortality behavior of children (from
highest risks of infancy to an age where mortality is
lowest) with mortality patterns of the oldest popula-
tion (here characterized by people age 75 years and
older). In 1930, males 0 to 9 years of age accounted
for 55.9% of deaths. That figure went down to 53.7%
by 1960 and decreased dramatically to 15.7% by
2000. Moreover, it is expected to be as low as 2.6% in
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2030. The corresponding figures for females in that
youngest age group are 51.6% in 1930, 48.4% in
1960, 14.8% in 2000, and 2.1% in 2030. This transfor-
mation is a major result of lower infant and child mor-
tality rates combined with decreasing levels of
fertility.

For the oldest population (age 75 years and older),
figures show a reverse pattern. Men who died in 1930
after reaching 75 years of age were only 2.7% of the
total, whereas the corresponding percentage for
women was 4.4%. In 1960, the percentage of deaths in
men age 75 years and older rose to 7.9%, whereas the
corresponding percentage in women rose much higher
to approximately 17.2%. Numbers indicate not only
an increase in survival to advanced age for both sexes
but also the typical higher survival rate of women. For
the year 2000, those who had reached 75 years of age
accounted for 27.6% of deaths in men and 39.6% of
deaths in women. These trends of lower mortality and
fertility, higher life expectancies, and changing age
structures yield projections suggesting that among
men dying in 2030, nearly one half (48.3%) will be at
least 75 years of age. For women, the figure will be
nearly three fifths (59.1%). The shift of mortality
toward oldest ages will be quite significant and char-
acteristic of an aging population.

Concentration of mortality in the oldest old has a
strong link with changes in causes of death. For ages
65 years and older, during the period 1970 to 2000,
the leading cause of death for both men and women
was heart diseases. But other illnesses have changed

in their importance as causes of mortality. In men,
cancer was the third leading cause of death in 1970
but rose to second during the period 1980 to 2000. In
women, there was a similar trajectory, but for them in
2000 the second leading cause of death was diabetes.
Diabetes is a condition whose prevalence and impact
(in terms of complications and mortality) are notably
on the increase. From the eighth leading cause of
death among men and the fifth leading cause of death
among women in 1970, diabetes rose to third among
men and to second among women by 2000. In con-
junction with epidemiological transition assumptions,
receding causes of death in older adults are pneumo-
nia, influenza, and intestinal infections. This latter ail-
ment shows a clear correlation between health and
socioeconomic development.

In 1970, intestinal infections were the fourth lead-
ing cause of death among men and the fifth leading
cause of death among women. Those corresponding
places declined to eighth and sixth by 1980, were 11th
and 8th by 1990, and went down to 12th and 13th by
2000. These trends are not just recent but also show an
epidemiological transition among older adults with
distinct features.

One of the health characteristics of an elderly
population is frailty, shown by a higher prevalence of
chronic diseases and disabilities. Thus, in addition to
causes of death, one needs to consider nonlethal
effects of health deterioration. Table 2 shows life
expectancies for the year 2000 for men and women in
selected ages between 60 and 100 years. With data
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Table 1 Percentages of Deaths by Age Group and Sex: Mexico, 1930 to 2030

Census Men Women

0–9 Years 10–74 Years 75+ Years Total 0–9 Years 10–74 Years 75+ Years Total

1930 55.9 41.4 2.7 100 51.6 44.0 4.4 100
1960 53.7 38.4 7.9 100 48.4 34.5 17.2 100
2000 15.7 56.7 27.6 100 14.8 45.6 39.6 100
2030 2.6 49.1 48.2 100 2.1 38.8 59.1 100

Sources: Adapted from Consejo Nacional de Población (National Council of Population). Tablas de Mortalidad: México, 1930–2030
(Mortality tables: Mexico, 1930–2030). Inside report, not published; Consejo Nacional de Población. Proyecciones de la Población 
de México, 2000–2050 (Population Projections of Mexico, 2000–2050). Available at: www.conapo.gob.mx/00cifras/5.htm. Accessed
September 22, 2006; INEGI. Censos Generales de Población y Vivienda, 1930–2000 (General Censuses of Population and Dwelling,
1930–2000). Instituto Nacional de Estadística, Geografía e Informática (National Institute of Statistics, Geography and Data Processing).



from the 2000 National Health Survey, life expectan-
cies are compared with life expectancies with proba-
ble chronic diseases (LEPDs). In a country with large
socioeconomic inequality, the time between acquir-
ing a disease and getting a diagnosis can be signifi-
cant. Life expectancies with diagnosed diseases
(LEDDs) are included. Finally, inactive life expectan-
cies (ILEs, life expectancies of those unable to per-
form some basic activities of daily living [ADLs]) are
also estimated.

Table 2 shows that, under current mortality and
socioeconomic conditions, a 70-year-old man has a
life expectancy of 14.5 years, of which 11.4 years on
average will be spent with a chronic illness; only for
approximately 7.6 years of those years will the
patient’s condition be diagnosed, and the patient is
expected to have a disability that will prevent him
from fully performing basic ADLs for approximately
5.5 years. The corresponding numbers in women of
this age are 15.4 years (life expectancy), 12.9 years
(LEPDs), 10.6 years (LEDDs), and 7.3 years (ILEs).
These figures, and the figures for other ages in Table
2, confirm that life expectancies are higher for women
but that women spend more time in poor health and
dealing with disabilities.

Population aging and related changes in mortal-
ity and health are occurring in Mexico under high

heterogeneity, where shifts in socioeconomic differ-
ence do not always produce favorable change. An
aging population in cities and regions of northern
Mexico shows patterns of morbidity and mortality
that resemble those of developed countries, whereas
in rural and less developed regions, such as the south-
eastern part of the country, intestinal infections still
predominate among the leading causes of death.

At the beginning of the 21st century, Mexico and
its many societies are seeking to accommodate glob-
alization, where economic and social values follow
external trends. Aging also is a global process. It is
clear that aging and the changes it brings will not have
a common pattern everywhere; in Mexico, the
changes brought by an aging population will present
particular challenges. Aging and its related pressure
on health services, social security financing, family
relations, and political issues will need to be
addressed by a multidisciplinary approach and with a
collaborative mood.

—Roberto Ham-Chande

See also Demography of Aging; Global Aging; Health 
and Public Policy; Hispanics; Latin America and the
Caribbean; Longitudinal Research; Migration; Hispanic
Established Population for Epidemiologic Studies of the
Elderly
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Table 2 Life Expectancies, Life Expectancies With Probable Chronic Diseases, Life Expectancies With Diagnosed
Diseases, and Inactive Life Expectancies by Age and Sex: Mexico, 2000

Age (years) Men Women

LE LEPD LEDD ILE LE LEPD LEDD ILE

60 21.4 15.3 9.9 6.0 22.8 18.0 14.5 8.7
70 14.5 11.4 7.6 5.5 15.4 12.9 10.6 7.3
80 8.9 7.7 5.3 4.6 9.4 8.4 6.9 5.5
90 4.8 4.6 3.2 3.2 4.9 4.6 3.9 3.6

Sources: Adapted from Consejo Nacional de Población (National Council of Population). Tablas de Mortalidad: México, 1930–2030
(Mortality tables: Mexico, 1930–2030). Inside report, not published; Consejo Nacional de Población. Proyecciones de la Población 
de México, 2000–2050 (Population Projections of Mexico, 2000–2050). Available at: www.conapo.gob.mx/00cifras/5.htm. Accessed
September 22, 2006; SSA. Encuesta Nacional de Salud, 2000 (National Survey of Health, 2000). Secretaría de Salud (Secretary of
Health).

Note: LE = life expectancies; LEPD = life expectancies with probable chronic diseases; LEDD = life expectancies with diagnosed
diseases; ILE = inactive life expectancies.
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MIDLIFE

Midlife is a significant stage of adult development
that, despite the population bulge resulting from the
baby boomers reaching middle age, is still frequently
overlooked. According to the U.S. census, by 2010,
more than one fourth (26%) of the population will be
between 45 and 64 years of age. Midlife or middle age
is a somewhat elastic term stretching from early adult-
hood to old age. Societal changes, such as changes in
family structure and employment histories, have led to
a more varied midlife experience. This entry explores
physical, social, and psychological health during
midlife and considers how midlife shapes the transi-
tion to old age.

Physical Health

During midlife, the physical changes that occur affect
both current perceived health and later health out-
comes. These physical changes range from wrinkles
and balding to increased risk of severe health condi-
tions such as cardiovascular disease and cancer.
Among women, one of the most recognized physical
changes during midlife is menopause; among men,
sexual dysfunction becomes increasingly common.
The main areas of concern for midlife women are car-
diovascular disease, breast cancer, osteoporosis, and
obesity. Studies of midlife suggest that women are
more likely to experience various health problems
such as asthma, arthritis, thyroid disease, constipation,
gum and mouth problems, and chronic sleep prob-
lems. Men, on the other hand, have more problems
with drug and alcohol abuse. Men are also at risk for
heart attacks, ulcers, back problems, and other condi-
tions. Interestingly, although men are more likely to

engage in vigorous activity and exercise for short peri-
ods of time, women devote more time and effort to the
maintenance of their health through diet monitoring
and consistent exercise.

Socioeconomic Status 
Differences During Midlife

Midlife has been assumed to be a period of stability
for families, but in many cases it is affected by soci-
etal factors such as socioeconomic status (SES).
Higher-level occupations, more hours worked, nonmi-
nority status, higher levels of education, and being
married all are associated with more positive physical
and mental health outcomes. Although women’s labor
force involvement has been increasing, middle-aged
women are still less likely to be employed at the same
rate as are men. When they do hold equal-level posi-
tions, women are paid lower wages. Lower incomes
and education levels are associated with reduced
access to resources and greater exposure to environ-
mental risk factors. These influences are evident
during middle age as lower SES individuals become
increasingly vulnerable to illness and disease.

PPssyycchhoollooggiiccaall  HHeeaalltthh

Psychological well-being during midlife is a rela-
tively new area of study. Theories of adult develop-
ment, specifically Erik Erikson’s psychosocial stages,
have identified midlife as a stage during which adults
face the challenge of generativity versus stagnation.
The goal of generativity involves teaching and guiding
the next generation as well as being productive in one’s
own career and life goals. Erikson suggested that attain-
ment of generativity is necessary for positive psycho-
logical well-being during midlife. Midlife is a
transition stage with the developmental goals of prepar-
ing children for adulthood and preparing oneself for old
age. This is not to suggest that all people experience the
same life transitions during midlife; for example,
some will become first-time parents during midlife. In
general, however, midlife consists of both continuity
and discontinuity in development. Some psychological
characteristics (e.g., personality, intelligence) remain

Midlife———373



relatively stable, whereas others (e.g., cognitive func-
tioning, psychological well-being) may change 
greatly during this phase of life. When considering 
factors that predict successful aging, midlife is a espe-
cially important. Midlife is a time during which 
adults begin to learn to cope with, and compensate for,
increasing losses that become more apparent as old age
approaches.

In addressing psychological well-being during
midlife, research has shown that life satisfaction is 
at its highest during midlife, a time when subjective
well-being and happiness are rated higher than in any
other age group. In this respect, midlife can be viewed
as the prime of life, the time when people are at the
zenith of their careers and incomes, and a time when
families most often thrive. Adults in midlife report
higher levels of purpose in life, autonomy, and per-
sonal growth compared with those in other age
groups, another indication of positive psychological
well-being. Specific areas of life experience have also
been linked to psychological well-being during
midlife such as satisfaction with work, parenthood,
and success at balancing multiple roles. The percep-
tion of adults across the life span is that midlife is the
time in life when people are expected to function best.

A considerable amount of attention has been given
to the so-called midlife crisis. According to the popu-
lar media, people at midlife are troubled by middle
age because they feel that they have not achieved, and
will never achieve, their life goals or that their life
goals were unimportant or trivial. Research indicates
that although some do experience such a crisis, the
incidence of the midlife crisis has been overdrama-
tized. Midlife is generally a time of higher well-being
and less depression than at all other stages of life.

In sum, midlife is a generally positive life period.
Many people have achieved their personal and profes-
sional life goals. On the other hand, people who are at
risk—people who are vulnerable because of lifetimes
of poverty, few resources, and environmental stres-
sors—are most likely to begin to suffer significant
physical and psychological distress. During midlife,
one can begin to experience the difficulties resulting
from cumulative life deficits or begin to enjoy benefits

earned. Midlife is a time of accomplishment and
fulfillment, but it is also a time of transition, with cur-
rent and prior life circumstances fundamentally influ-
encing the transition into later life.

—Toni C. Antonucci, Heather Fuller Iglesias,
and Besangie Sellars

See also Active Life Expectancy; Demography of Aging;
Longevity; Quality of Life
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MIGRATION

Along with Asians, Hispanics make up the majority of
the immigrant population of the United States. Today,
approximately 40% of Hispanics are foreign born, and
more than half of them arrived between 1990 and
2002. Because of high rates of immigration and high
fertility, the Hispanic population remains relatively
young; only 5.1% of Hispanics are age 65 years and
older. Although the vast majority of immigrants are
young, a growing number are arriving during mature
and late adulthood, to a large extent as the result of a
deliberate family reunification policy. In addition to
legal immigrants, more than 6 million undocumented
migrants, 79% of whom are Mexican, live and work in
the United States.
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Physical Health of Older 
Hispanics in the United States

Immigrants who arrive during adulthood, and espe-
cially those who arrive after 50 years of age, face 
serious difficulties in acculturation and assimilation.
Although immigrants tend to be selected for better
health, the stresses that older immigrants experience
can potentially undermine their physical and mental
health. Low levels of acculturation have serious impli-
cations for health care and the early diagnosis of dis-
eases such as cancer and heart disease. Mexican-
origin women over 65 years of age are often fearful of,
and have little knowledge of, mammography and
other screening tests.

Despite serious socioeconomic disadvantage,
older Hispanics, and especially foreign-born
Mexicans and other Hispanics, have lower mortality
rates than do similarly aged non-Hispanics. This
mortality advantage can be attributed to a lower
prevalence of heart diseases and cancer. Morbidity
rates for most major chronic diseases, except dia-
betes in the Mexican-origin population, remain low
among older Hispanics. Evidence concerning the rel-
ative prevalence of disabilities and functional limita-
tions among older Hispanics, including immigrants,
is limited and inconclusive. Some evidence suggests
that older Hispanics are at higher risk for disability
than are non-Hispanics, whereas other data suggest
that older Hispanics are similar to non-Hispanic
Whites. Again, intragroup differences emerge. Some
researchers find evidence that older Cubans experi-
ence the lowest levels of disability, whereas Puerto
Ricans suffer the most.

Mental Health and Addictions

Although the data are again limited and inconclusive,
some evidence indicates that the prevalence of psychi-
atric disorders is lower among Mexican immigrants
than among their U.S.-born counterparts or non-
Hispanics. Estimates of depression among older
Hispanics differ greatly. Some studies report very low
levels of depression, whereas others report higher
rates. The data suggest that among older immigrants,

women are at a higher risk for depression than 
are men. In general, the Hispanic-origin population
tends to report lower overall lifetime use of alcohol,
tobacco, and illicit drugs than does the non-Hispanic
population, and older Hispanics report lower rates of
alcohol consumption than do their younger counter-
parts. Foreign-born Hispanics report lower rates of
tobacco use than does the native-born population.

Health Care Coverage 
and Access to Health Care

Although estimates vary widely and are no doubt
subject to serious error, a small but significant propor-
tion of older Hispanics, and especially foreign-
born Mexicans, have no health insurance. As many as
a quarter of older Hispanic-origin immigrants do not
qualify for Social Security benefits, mostly because
they did not contribute for the required 10 years.
These individuals must rely on Medicaid for health
care coverage. Because of generally elevated rates of
poverty, the Hispanic population finds itself dispro-
portionately dependent on Medicaid. Even those
Hispanics who receive Medicare often do not get all
of the care they need because Medicare requires 
the payment of a monthly premium and copayments
and does not pay for all services. These costs can be
prohibitive for Hispanics, and especially immigrants,
who have low average incomes. For the middle class,
Medigap policies cover many of these extra costs. A
large number of retired Hispanics lack such supple-
mentary coverage and are therefore at risk for not
receiving the care they need. Data from the Hispanic
Established Population for Epidemiologic Studies of
the Elderly (EPESE) reveal that only a minority of
older Mexican-origin individuals have supplementary
coverage and that even fewer of the foreign-born
Mexicans have such coverage.

Conclusion

Immigrants, including Hispanic immigrants, are gen-
erally young and in good health. During recent years,
however, mature adults represent a growing fraction
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of the immigrant population. These individuals face
serious acculturative stresses that might potentially
have negative health consequences. Despite serious
economic disadvantages and the stresses of migration,
older Hispanics, including foreign-born Mexicans,
have very favorable morbidity and mortality experi-
ences compared with the non-Hispanic population.
Although these favorable morbidity and mortality
rates might be methodological artifacts, it is possible
that cultural factors, such as supportive families, are
health protective. A serious shortcoming in our cur-
rent knowledge of immigrant health relates to the fact
that most of the research on older Hispanic adults
does not differentiate among different Hispanic
groups. Given the huge differences in the migration
histories and motivations of different Hispanic
groups, understanding the health risks of this popula-
tion requires more detailed research focused on spe-
cific aspects of the migration and incorporation
experience.

—Ronald J. Angel and Sonia M. Frias

See also Demography of Aging; Hispanic Established
Population for Epidemiologic Studies of the Elderly;
Hispanics; Native Americans and Alaska Natives

Further Readings and References

Angel RJ, Angel JL. Who Will Care for Us? Aging and 
Long-Term Care in Multicultural America. New 
York: New York University Press; 1997.

Angel RJ, Angel JL, Markides KS. Stability and change in
health insurance among older Mexican Americans:
Longitudinal evidence from the Hispanic EPESE. Am J
Public Health. 2002;92:1264–1271.

Escobar JI, Nervi CH, Gara MA. Immigration and mental
health: Mexican Americans in the United States. Harvard
Rev Psychiatry. 2000;8:64–72.

Friendland RB, Pankaj V. Welfare Reform and Elderly Legal
Immigrants. Washington, DC: National Academy on
Aging; 1997.

Markides KS, Ray LA, Stroup-Benham CA, Treviño F.
Acculturation and alcohol consumption in the Mexican
American population of the southwestern United States:
Findings from the HHANES 1982–1984. J Am Public
Health. 1997;80:42–46.

MILD COGNITIVE IMPAIRMENT

Whereas normal aging and dementia may appear to 
be somewhat distinct and at opposite ends, mild cog-
nitive impairment (MCI) resides between the two
poles within this continuum. MCI is neither normal
aging nor dementia; rather, it is an intermediate state
between the two. The exact boundaries between nor-
mal aging and MCI and between MCI and dementia
are defined clinically. Although clinically defined
terms such as MCI might initially appear to be 
arbitrary, MCI as a standardized entity is critical in
helping patients, family members, researchers, and
clinicians to predict, prevent, treat, and manage pro-
gressive cognitive decline before MCI becomes full-
blown dementia such as Alzheimer’s disease (AD).

Earlier renditions of MCI included generic terms
such as very early Alzheimer’s disease, prodromal
dementia, predementia, and isolated memory impair-
ment. Due to this confusion and poorly defined crite-
ria for MCI, an international multidisciplinary group
of clinicians and researchers convened in Stockholm,
Sweden, in 2003 and attempted to arrive at a standard-
ized consensus definition. They defined the conditions
of MCI as follows:

1. The person is not normal or is demented.

2. There is cognitive deterioration as demonstrated 
by objective measurable decline over time with or
without subjective decline as reported by the person
and/or an informant.

3. Activities of daily living (ADLs) are preserved and
complex instrumental functions are either intact or
impaired only minimally.

It was hoped that by arriving at a more widely
applicable formal definition for MCI, people from
various backgrounds and different perspectives could
communicate more effectively with each other.

MCI Subtypes

With Alzheimer’s disease being the most common
type of dementia, other dementing illnesses include
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vascular dementia, mixed dementia, frontotemporal
dementia, and dementia with Lewy bodies. Several
subtypes of MCI have also been proposed. Amnestic
mild cognitive impairment (a-MCI) involves memory
impairment and is the precursor to Alzheimer’s dis-
ease. It is estimated that 10% to 15% of people with
a-MCI progress to AD each year. Multiple-domain
MCI (md-MCI) involves impairment in several cogni-
tive domains such as language, executive function,
and visuospatial skills. Combining the terms a-MCI
and md-MCI, one may be classified as having multi-
ple-domain MCI with memory impairment (md-
MCI + a) or multiple-domain MCI without memory
impairment (md-MCI – a). Finally, another form of
MCI may involve no memory loss (– a) and only one
of the nonmemory domains such as language, execu-
tive function, or visuospatial impairment. md-MCI – a
and single nonmemory domain MCI may be precur-
sors to dementia with Lewy bodies, frontotemporal
dementia, and vascular dementia.

Detection and Diagnosis

Detection of MCI begins when the individual or a
family member acknowledges memory dysfunction
in the individual, who is given a clinical evaluation. A
commonly employed screening tool for memory
impairment is the Mini-Mental State Examination
(MMSE). The MMSE used alone is not sufficient 
as a diagnostic tool. It was originally developed to
help distinguish normal memory function from 
more advanced stages of dementia. The utility of the
MMSE in the primary care setting to separate normal,
MCI, mild AD, and depressed groups was examined
in a pilot study with 86 persons 55 to 85 years of age.
Total MMSE score was significantly lower in the
early AD group than total MMSE scores in the nor-
mal, MCI, and depressed groups. MSSE score was
also lower in the MCI group than in the normal con-
trols. However, MMSE scores in the MCI and
depressed groups were not significantly different.
MMSE did not adequately distinguish persons with
MCI from those with depression. Therefore, the more
specific evaluation of depression cannot be overly

emphasized in the elderly population, especially
when the diagnosis of MCI is considered. Finally,
more precise diagnosis of MCI requires a compre-
hensive clinical evaluation and multidomain neu-
ropsychological testing such as the Clinical Dementia
Rating (CDR).

Progression of MCI to Dementia

Genetic and brain imaging studies provided validity
to the MCI construct as prodromal AD. In a prospec-
tive study of more than 1,000 patients who were clin-
ically diagnosed as having MCI, researchers studied
494 patients who provided DNA samples for
apolipoprotein E (APOE) genetic analyses. As in AD,
APOE ε4 carriers with MCI had greater cognitive
impairment, lower functional activities scores, and
greater hippocampal atrophy. There was a genetic
dose-dependent effect on hippocampal atrophy; that
is, patients with two APOE ε4 alleles had greater hip-
pocampal volume loss than did those with one APOE
ε4 allele, who in turn had greater volume loss than
did those without any APOE ε4 allele. This genetic
effect of the APOE ε4 allele on the hippocampus was
observed consistently in other studies. The hip-
pocampus plays an important role in learning and
memory. The exact mechanism by which the APOE
gene affects neuronal function and degeneration is
poorly understood. It has been hypothesized that the
APOE gene is involved in cholesterol metabolism
and oxidative stress.

It is hoped that treatment of MCI would prevent
progression to more symptomatic dementias such 
as AD. Therefore, it is important to identify which
patients will progress to AD and which patients are
ideal treatment candidates. This task remains diffi-
cult. Cerebrospinal fluid (CSF) biomarkers, which
included β-peptide-42 (Aβ42) and phosphorylated 
tau (P-tau), had some predictive value for AD in 78
patients with MCI. Although these tests are fairly
specific as markers that would indicate progression
from MCI to AD, the tests were not very sensitive 
and therefore would not be adequate screening tools.
The population studied was derived from a memory
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disorders clinic and might have limited application to
the general population. The search for better predic-
tors of MCI progression to dementia via either neu-
rocognitive instruments or biological markers (blood
tests or neuroimaging findings) remains an active area
of research.

Depression and MCI

Depression commonly occurs concurrently with
memory impairment, and the prevalence of depres-
sion is increased in patients with memory deficits. As
discussed previously, it may be difficult to differenti-
ate depression from MCI. Individuals could have
depression that mimics MCI or depression in addition
to MCI. Therefore, the effective detection and treat-
ment of depression could improve mood, memory,
and overall quality of life regardless of whether mem-
ory impairment exists. To assess MCI treatment effi-
cacy, characterization of depressive symptoms may
also be important. Interestingly, depression was
found to be predictive of MCI progression to AD. In
a cohort of 114 patients with amnestic MCI followed
for a mean period of 3 years, of the 41 patients with
depression, 35 (85%) developed dementia. This con-
version from MCI to dementia was much greater than
that in the nondepressed patients, only 24 (32%) of
whom developed dementia. Depression had a relative
risk of 2.6 (95% confidence interval of 1.8 to 3.6) for
MCI progression to dementia. In addition, patients
with a poor response to antidepressants are at
increased risk for developing dementia. Researchers
found that 23 of 35 patients with depression who
developed dementia did not respond to antidepres-
sants. In contrast, all 6 depressed patients who did not
convert to dementia responded to antidepressants.
The reason behind these findings is unclear and
awaits further research.

Treatment

There are no Federal Drug Administration (FDA)-
approved treatments for MCI. The goals of treatment
for MCI include reversing the relative “mild” cogni-
tive impairment and, more important, delaying its

progression to dementia. In general, approaches to
discovering treatment regimens for MCI are similar to
those for discovering treatment regimens for AD. To
this point, published studies on MCI have tested
donepezil, Vitamin E, naproxen, and rofecoxib.

Donepezil was tested in a-MCI patients in a 
24-week, multicenter, randomized, double-blind,
placebo-controlled study. Treatment with donepezil
(n = 133), compared with treatment with placebo 
(n = 137), showed improvement on secondary
cognitive measures (including Alzheimer’s Disease
Assessment Scale–cognitive [ADAS-cog] total
scores), in tests of attention and psychomotor speed,
and in patient global assessment (PGA) scores. This
led to a larger study that compared donepezil 
(10 milligrams [mg] per day, n = 253), Vitamin E
(2000 international units [IU] per day, n = 257), and
placebo (n = 259) in a-MCI patients for 3 years. The
primary outcome was the cumulative diagnoses of
possible or probable Alzheimer’s disease. At the end
of the study, the donepezil group showed a lower
rate of AD during the first 12 months of the study
but not at the end of the 3-year study. However,
among carriers of one or more APOE ε4 alleles 
(a risk factor for rapid progression to Alzheimer’s
disease), the benefit of donepezil was seen for the
entire 3-year period. Vitamin E in this study, and
naproxen (a traditional nonsteroidal anti-inflammatory
drug [NSAID]) and rofecoxib (cycloxygenase-2
[COX-2 inhibitor]) in another study, did not show
efficacy. In fact, rofecoxib showed statistically sig-
nificantly increased progression to dementia.
Rofecoxib was recently withdrawn from the market
due to increased cardiac risks. Other acetylcholine
esterase inhibitors, including galantamine and
rivastigmine, have also been studied for MCI, but
the results are not yet published. There is a warning
label on galantamine concerning increased death
rates in two studies for MCI. These two studies were
presented to the public and did not show cognitive
efficacy. In summary, emerging treatments options
have not yet shown any clinical benefit for MCI.
Nevertheless, treatment and prevention of MCI
progression are still being investigated. Further
examination of risk factors for MCI progression to
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dementia and better characterization of treatment
candidates may be critical in finding specific treat-
ment options. Defining MCI as a standardized clin-
ical entity was a first step.

—Glen Xiong and 
P. Murali Doraiswamy

See also Alzheimer’s Disease; Apolipoprotein E; Behavioral
Disorders in Dementia; Lewy Body Dementia; 
Vascular Dementia

Further Readings and References

Aisen PS, Schafer KA, Grundman M. Effects of rofecoxib or
naproxen vs. placebo on Alzheimer’s disease progression.
JAMA. 2003;289:2819–2826.

Benson AD, Slavin MJ, Tran TT, Petrella JR, Doraiswamy
PM. Screening for early Alzheimer’s disease: Is there still
a role for the Mini-Mental State Examination? Prim Care
Companion J Clin Psychiatry. 2005;7:62–67.

Farlow MR, He Y, Tekin S. Impact of APOE in mild
cognitive impairment. Neurology. 2004;63:1898–1901.

Herukka SK, Hallikainen M, Soininen H, Pirttila T. CSF
Aβ42 and tau or phosphorylated tau and prediction 
of progressive mild cognitive impairment. Neurology.
2005;64:1294–1297.

Modrego PJ, Ferrandez J. Depression in patients with mild
cognitive impairment increases the risk of developing
dementia of Alzheimer’s type. Arch Neurol. 2004;
61:1290–1293.

Petersen RC. Mild cognitive impairment as a diagnostic
entity. J Intern Med. 2004;256:183–194.

Petersen RC, Thomas RG, Grundman M. Vitamin E and
donepezil for the treatment of mild cognitive impairment.
N Engl J Med. 2005;352:2379–2388.

Salloway S, Ferris S, Kluger A. Efficacy of donepezil in mild
cognitive impairment: A randomized, placebo-controlled
trial. Neurology. 2004;63:651–657.

Winblad B, Palmer K, Kivipelto M. Mild cognitive
impairment—Beyond controversies, toward a consensus:
Report of the International Working Group on Mild
Cognitive Impairment. J Intern Med. 2004;256:240–246.

MINERALS

See VITAMINS, MINERALS, AND DIETARY

SUPPLEMENTS

MINIMUM DATA SET

The term minimum data set (MDS) has been used in
long-term care (LTC) to identify core information
about individuals and, more particularly, since 1990
for the national nursing home MDS assessment instru-
ment. In this entry, the term refers not only to the
assessment instrument but also to the process of
assessment.

Comprehensive Assessment and 
the Technology of Assessment

The roots of MDSs for LTC lie in comprehensive
geriatric assessment. Such assessment is critical to
ensuring health and appropriate care by focusing on
the problems that persons acquire as they age and the
mechanisms that drive these conditions.

Comprehensive assessment has both direct and
indirect effects. Direct effects, by identifying not only
diseases and conditions but also strengths, prefer-
ences, and needs, provide the clinician with informa-
tion to construct an appropriate, individualized plan 
of care. This plan identifies appropriate services,
goals, and milestones. As people age and need more
or different care, information can follow them to 
care providers, enriching their medical histories. For
example, whether a person was able to walk prior to
breaking a hip is essential to identifying attainable
goals for rehabilitation.

The indirect effects are also important. With com-
prehensive data in a common language, one can con-
trast alternative approaches, such as home care versus
nursing home care, for comparable individuals and
with the same outcome measures. These data support
quality measures by which providers can be rated for
public reporting, inspection can be targeted, or incen-
tive systems can “pay for performance.” This informa-
tion can also provide benchmarks to compare
programs, states, or even nations and to identify best
practices that achieve superior performance.

Accomplishing these effects, however, requires 
an effective MDS. The technology of such systems
includes four major attributes:
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• Comprehensive assessment of a broad range 
of characteristics in a standardized language. There 
is always a critical balance between the breadth and
depth of characteristics and the length of the instru-
ment. Indeed, “minimum” data sets are often not
small; nevertheless, they should have only the items
truly necessary for their purposes. One gets good data
when the assessment directly helps the assessor—the
assessor who is caring for the individual—rather than
when the assessment is paperwork, only to be shipped
off elsewhere for use by others.

• Careful design to make the assessment work
properly. An MDS needs to be specific in defining
each assessment item, including time frame (e.g., “dur-
ing the past 7 days”), exclusions (e.g., “do not include
setup”), and examples. While making an MDS look
longer, such specificity makes it simpler, ensuring con-
sistent and usable information. Although some items
may need to reflect directly the voice of the individual
being assessed (e.g., whether a terminally ill patient
has unfinished business), it is usually best to use mul-
tiple additional sources of information including care-
givers, family members, direct observation, and the
medical record—all integrated by the assessor who
selects the most appropriate information.

• Rigorous scientific testing to determine that an
MDS design meets its goals. Any MDS should be
thoroughly tested on a variety of criteria, most criti-
cally reliability (i.e., two independent assessors of the
same person score items the same way) and validity
(i.e., it actually measures the concepts addressed).

• Multiple uses of data to not only reduce redun-
dancy but also create offsetting incentives for the user.
When data are collected only for payment determina-
tion or only for quality assurance, assessors might
record only that which makes them look best. However,
if the same data are collected for both purposes—
and for care planning and other purposes as well—
incentives to over- or underreport are neutralized.

The first implementation of this technology was
the National Nursing Home Resident Assessment
Instrument/Minimum Data Set (RAI/MDS). Despite

concerns, its nationwide implementation has
contributed to better quality of care and outcomes,
intensity-based payment, quality measures used for
consumer report cards, targeted quality of care
surveys, and medical eligibility for government-
sponsored programs. For example, six scientific arti-
cles published simultaneously by the Journal of the
American Geriatrics Society in 1997 showed that the
U.S. introduction of the RAI improved the quality of
nursing home care.

Integrating Across LTC Sectors

To date, virtually all MDSs have been designed for a
single LTC sector, as with the assessment systems
implemented to date by the U.S. government. After
adopting the RAI for nursing homes, it implemented
an incompatible MDS (the Outcomes and Assessment
Information Set, OASIS) for Medicare home care and
then yet another (the Functional Impairment Measure)
for inpatient rehabilitation. Other areas, such as
assisted living and palliative care, remain without any
standardized assessment system.

However, individual LTC sectors are rarely linked,
making it difficult to follow persons across settings.
There is no organized way to communicate important
clinical information, and there is no common language.
Common elements make it possible to make smooth
transitions between sectors and enhance continuity of
care, measure and assure quality of care as persons
move among care providers, develop coordinated eligi-
bility criteria, compare cost and quality across different
mixes of settings and services, and facilitate the expan-
sion and clinical use of an integrated information tech-
nology that spans multiple sectors.

Although each sector requires some specific assess-
ment information (e.g., information about the home
environment for a community-based elder), there is an
opportunity to have critical measures of function, cog-
nition, and so on common across all sectors.

An example of such a system is the integrated suite
of MDSs by interRAI, an international research consor-
tium. interRAI gives its assessment systems without
charge to governments and caregiving organizations.
The suite covers the major LTC sectors, including frail
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older adults in the community, home care, assisted
living, nursing homes, postacute care, palliative care,
acute care, and inpatient and community-based mental
health. Additional systems are under way for intellec-
tual disability and younger persons with disabilities.

These MDSs have been developed with the
approaches outlined previously, including that they
are rooted in care planning but also provide quality
measures, case–mix systems, eligibility screeners, and
a common assessment language across acute, posta-
cute, and LTC settings.

In addition to the RAI implemented in all U.S.
nursing homes, 10 states have adopted the home care
system, where compatibility with the nursing home
MDS has been crucial. Elsewhere in the world, these
MDSs have been adopted nationwide in Iceland and
Estonia (both home care and nursing homes) and in
Switzerland and Hong Kong (home care), with a
major pilot scheduled in China. Canada is the most
advanced country in adopting these systems; seven
provinces have implemented these MDSs, and the
Canadian Institute for Health Information has desig-
nated three as national standards.

—Brant E. Fries and John N. Morris

See also Continuum of Care; Geriatric Assessment;
Instruments; Long-Term Care; Outcome and 
Assessment Information Set (OASIS)
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MISTREATMENT

See ELDER ABUSE AND NEGLECT; LEGAL ISSUES

MOBILITY

Mobility, which has been operationalized as an indi-
vidual’s ability to move from one place to another and
arrive at the desired destination, is essential for inde-
pendent living among older adults. Mobility impair-
ments and/or mobility disability among the older adult
population places a tremendous burden on the public
health system due to its effect on the health, physical
functioning, and quality of life of older adults.
Limitations in mobility are strongly predictive of dis-
ability and are usually the first type of disability expe-
rienced by older adults. Mobility is necessary for
accomplishing activities of daily living (ADLs) but 
is particularly essential for the performance of inde-
pendent activities of daily living (IADLs) due to 
their dependence on lower extremity functioning.
Difficulties with mobility are also associated with
adverse events, including falls, loss of balance, and
hip fractures. In addition, there is evidence that mobil-
ity limitations in older adults precede restriction of
participation in activities and can lead to social isola-
tion, anxiety and depression, and increased risk of
nursing home placement.

The research evidence indicates that individuals
who develop difficulties in walking or with mobility
are most likely to develop difficulty in their ability to
perform ADLs and/or IADLs. For example, one study
found that individuals age 80 years and older who
reported difficulty in performing mobility tasks (e.g.,
walking one quarter mile, climbing 10 steps) were
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twice as likely to develop difficulty in their ability to
perform IADLs (e.g., grocery shopping, preparing
meals) and ADLs (e.g., dressing, bathing) or to be
admitted to nursing homes. Another study found that
people age 65 years and older who did poorly on
objective measures of mobility were more likely to
have disabilities in ADLs 4 years later than were those
who did well on the objective mobility measures.

Epidemiological estimates of the prevalence of
mobility impairments indicate that approximately 14
million adults over 50 years of age have limitations 
in mobility and that 14% to 18% of adults over 65 
years of age use assistive devices to enhance mobility.
Moreover, the prevalence of mobility impairment
increases with age, with the oldest old (> 85 years) hav-
ing the highest prevalence of mobility impairments. In
fact, the oldest old are twice as likely to have impair-
ments in mobility relative to those between 65 and 74
years of age. Likewise, the Established Populations for
Epidemiologic Studies of the Elderly (EPESE) project
found that among people age 65 years and older who
had intact mobility, 36% lost their mobility over a 
4-year period of time, and that for every 10-year
increase in age after 65 years, older adults were twice
as likely to report losing their mobility. Furthermore, of
those who developed mobility limitations in the EPESE
project, only 18% regained mobility.

Several demographic and health-related factors are
associated with mobility impairment. More women
than men, and more African Americans than Whites,
report mobility limitations. Similarly, after adjusting
for age and gender, those with mobility limitations are
more likely to report having less than a high school
education, living alone, having a lower income, and
being underemployed. Several physiological changes
associated with aging, including changes in body
mass composition, weakness, gait and balance abnor-
malities, underlying chronic illnesses, ratings of poor
health status, acute events, and periods of immobility,
have negative impacts on mobility and contribute to
the loss of lower limb functioning. Finally, modifiable
health behaviors, such as smoking and a sedentary
lifestyle, increase the risk of mobility limitations.

Changes in body mass composition, including
sarcopenia and increased adiposity, are associated with

functional declines and disability. Age-related sar-
copenia, which is a decrease in muscle mass and mus-
cle strength, is considered to be one of the most
important components in the causal pathway leading
to both frailty and disability. Sarcopenia results in the
loss of both isometric muscle strength and muscle
power. These muscular changes are associated with 
a decrease in walking speed and a decrease in the
ability to walk 1 kilometer without difficulty, both of
which are markers of limitations in mobility and
lower extremity functioning. Epidemiological evi-
dence indicates that older men and older women with
Class II sarcopenia are two and three times more
likely, respectively, to develop difficulty in walking
and/or climbing stairs relative to those with a normal
skeletal mass.

The association between overweight and mobility
limitations is of particular concern given the rise in
prevalence of obesity. Women age 70 years and older
with the highest percentage of body fat and/or a body
mass index of at least 30 are twice as likely to report
limitations in mobility. Similarly, men age 70 years
and older with the highest percentage of body fat
and/or a body mass index of at least 35 are 1.5 times
more likely to report limited mobility. Obesity is
believed to precede functional declines for several
reasons. First, obesity is associated with degenerative
arthritis of the lower extremities, a known precursor to
mobility limitations. Obesity increases the risk of sev-
eral chronic illnesses, including heart disease, dia-
betes, and metabolic syndromes, all of which can
contribute to functional limitations. It is also a marker
for a sedentary lifestyle, which contributes to limita-
tions in mobility. Finally, obesity is typically associ-
ated with a proinflammatory state that may contribute
to muscle erosion and functional decline. Sarcopenic
obesity, which is an increase in adiposity accompa-
nied by a loss in muscle mass, is also believed to pre-
cede mobility limitations.

Many chronic and acute illnesses contribute to 
the development of mobility impairments. Arthritis,
diabetes, heart disease (e.g., angina, myocardial
infarction, congestive heart failure), stroke, peripheral
vascular disease, lung disease, cancer, depression,
vertigo, and balance problems all are associated with
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decreased mobility. Arthritis is the leading cause of
disability due in part to its effects on lower extremity
functioning and mobility. One study found that knee
osteoarthritis, stroke, heart disease, and depressive
symptoms account for the largest proportion of mobil-
ity limitations. Similarly, another study found a high
prevalence rate of mobility in limitations among
diabetics. More than three quarters (78.3%) of indi-
viduals age 75 years and older with diabetes report
limitations in their ability to walk one quarter mile,
climb 10 steps, stand for 2 hours, or stoop, bend, or
kneel. There is some evidence that the effects of ill-
nesses are task specific such that each illness has its
own fingerprint on mobility. For example, knee
osteoarthritis has been shown to affect tasks related to
ambulation or transfers, whereas cardiovascular
disease has been shown to increase the difficulty of
tasks involving aerobic work capacity. People with
chronic illnesses may also limit activities to reduce
their symptoms, resulting in a decreased capacity and
preclinical disability. Understanding the fingerprints
of chronic illnesses will enhance interventions target-
ing a reduction in mobility limitations.

Cross-sectional studies have also demonstrated that
the number of chronic illnesses that a person has is
linearly associated with mobility difficulties and is
predictive of future mobility limitations. Illnesses 
may contribute individually to the risk of developing
mobility limitations, or they may work synergistically.
The strongest evidence for the synergistic effects of
disease on mobility comes from the arthritis literature.
For example, one study found that the risks of devel-
oping difficulties with mobility were 4.4 and 2.3 times
higher for individuals with knee osteoarthritis only
and heart disease only, respectively, compared with
individuals without heart disease or knee osteoarthri-
tis. For individuals with both diseases, the risk was
13.6 times higher. Other studies have shown that indi-
viduals with arthritis are more likely to develop a dis-
ability only in the presence of other chronic illnesses.

It is evident that maintaining mobility is important
for prolonging independent living and functioning 
in older adults. Successful mobility is influenced 
by three factors: (a) the abilities, capabilities, and
health status of the person doing the walking; (b) the

requirements of the task or activity at hand; and (c) the
features or context of the environment in which the
action is taking place. Loss of mobility is purported to
be an interaction of these factors, such that a decline
in a person’s ability to walk or ambulate, combined
with an environment that is not conducive to mobility
or a difficult task, will result in mobility limitations.

Although still in its infancy, recent research has
focused on the modifiable environmental factors
associated with mobility limitations. Features of the
physical environment are hypothesized to mediate 
the relationship between functional limitations and
mobility disability. To capture the interaction
between the individual and the environment during
mobility, Anne Shumway-Cook and colleagues pro-
posed eight environmental dimensions: the distance
traveled, time constraints on locomotion, ambient
conditions (i.e., weather), terrain conditions (e.g.,
road conditions, sidewalk conditions), physical load
interaction, attention demands, postural transitions,
and density of traffic (both vehicular and pedestrian).
The basic premise of this model is that the character-
istics of the individual and his or her environment
conjointly determine disability. Hence, interventions
designed to reduce mobility limitations should con-
sider personal and contextual factors. Suggested
intervention strategies for reducing mobility limita-
tions include those to enhance the environment in
which a person resides, assistive devices to facilitate
mobility, balance training, fall reduction programs,
interventions to reduce disease burden, and exercise
or physical activity interventions to promote strength
and muscular endurance.

—Cheryl A. Der Ananian

See also Arthritis and Other Rheumatic Diseases; Disability
and the Disablement Process; Exercise and Physical
Activity; Obesity; Sarcopenia
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MOBILITY ASSESSMENT

Because most older adults are ambulatory, a major
focus of mobility assessment is on assessing people
who can still walk. Here, mobility is defined as the
ability to safely move through the home and commu-
nity environment to accomplish everyday activities.
Although functional mobility problems in older adults
have not received as much attention as medical dis-
eases, the sequelae are at least equally important for
ongoing independence, long-term health, and quality of
life. Anyone working with older adults should be aware
of simple methods for assessing mobility, and anyone
can be an advocate for an older adult who needs help by
documenting problems. These tests can also be used to
identify mobility problems that need further attention
and to determine the effects of community and public
health interventions. They can help identify environ-
mental circumstances that increase mobility difficulty,
and in some cases they can elicit underlying biopsy-
chosocial causes of mobility problems in older adults.

Independence with home and community mobility
requires safe performance of many tasks that most
people take for granted, including walking at slow or
fast speeds on level, uneven, or graded surfaces; step-
ping over or around obstacles; standing in place or
turning; walking up and down curbs, steps, or stairs;
and standing up from, and returning to, seated sur-
faces. At times, one must move about safely in hurried,

cluttered, or low-lit environments. The need to carry
objects, talk, and/or respond to distractions while mov-
ing also places demands on individual performance.
Certain simple assessment tools can be safely admin-
istered by nearly any family member, friend, or com-
munity health official to determine whether an older
person is experiencing a mobility problem that will
interfere with these normal daily activities.

Epidemiology

A large proportion of older adults remain indepen-
dently mobile into late life, and many might not have
major problems with mobility unless they experience
an accumulation of physiological deficits with age or,
less commonly, if they experience an overwhelming
injury or an acute medical event. For example, accord-
ing to the most recent data from the Medicare
Expenditure Panel Survey, approximately 53% of
adults age 65 years and older do not have, or do not
report, limitations with mobility. Fewer than 1% are
unable to walk as a primary mode of moving through
the environment. Nevertheless, the number who are
ambulatory but report mobility limitations is quite
substantial, with 31%, 11%, and 4% of the Medicare
population reporting mild limitations (difficulty not
requiring assistive equipment or personal help), moder-
ate limitations (difficulty requiring assistive devices
such as canes and crutches), and severe limitations
(difficulty requiring the assistance of at least one other
person), respectively. So, at a minimum, approximately
14.1 million persons age 65 years and older have at
least some mobility difficulty. Overall, approximately
19 million people—roughly  10.1% of all noninstitu-
tionalized residents—have some motor difficulty.

From one third to one half of all older adults
reporting mobility problems say that their limitations
began before 50 years of age, suggesting a time when
mobility limitations are developing but barely notice-
able as a problem. This suggests a need for simple
tests that can be administered to large numbers of
people beginning at or before midlife, before mobility
problems become severe and disabling, and perhaps
even before they interfere with daily life. Early iden-
tification of mobility problems might help delay 

384———Mobility Assessment



or prevent mobility problems, disability, dependency,
and adverse health events.

Many old people with mobility limitations do not
look sick. They may feel as if they are “slowing
down,” becoming more fatigued with the same level
of activity, or they may feel a need to gradually alter
the frequency and speed with which, or the way in
which, they accomplish everyday tasks. They may
begin to limit the variety and number of regular activ-
ities or the types of environments into which they
willingly venture. Many may be partly or completely
unaware that these complaints are closely linked with
progressive mobility problems.

Many individuals with mobility limitations also do
not think of themselves as having a disability. For
example, community-dwelling persons age 65 years
and older were asked to report whether they had any
disability. When those who self-reported no problems
were evaluated objectively, many mobility problems
were identified, including limitations with walking and
with the ability to stand up from a chair and return to
the seated position. Although too subtle in some cases
to be identified as troublesome by the persons with the
problems, scores on some very simple performance-
based tests of walking and standing (administered by
trained research assistants) could predict those most
likely to experience new disabilities, nursing home
placement, or death during the next 10 years.

Many people with mobility problems are already
seen routinely by primary care practitioners, yet
functional limitations might not be detected until 
the disability is advanced. Several studies have docu-
mented major underdiagnosis and undertreatment of
mobility problems by primary care health profession-
als. In fact, few primary care physicians routinely
administer standardized tests of mobility perfor-
mance to their older adult patients even though the
consequences of poor mobility are well documented
in the literature and effective treatments exist. If
untreated, the sequelae of poor mobility may rival
those of any other single untreated chronic medical
condition in the older adult population. In addition,
several recent studies report that people with mobil-
ity problems often receive substandard general 
health care, including less frequent receipt of other

important general screenings and preventive services
such as mammograms, Pap smears, and counseling
about high-risk health behaviors.

Primary Causes 
of Mobility Problems

Recent studies have determined that major disabling
medical conditions and diseases, such as stroke and
Parkinson’s disease, are not the most frequent causes of
poor gait or instability. Far more common are general
musculoskeletal complaints, especially arthritis and
back problems, which are the primary cause of mobil-
ity limitations for approximately 40% of persons 50 to
69 years of age and for approximately 35% of those age
70 years and older. The next most important single
causes of mobility limitations are far less prevalent than
musculoskeletal complaints but include (in order 
of frequency) falls, heart disease, motor vehicle acci-
dents, chronic lung disease, cerebrovascular disease,
other accidents, osteoporosis/bone/cartilage disorders,
and diabetes. Serious vision problems, dizziness, bal-
ance complaints, and obesity are also present more fre-
quently in people with mobility problems.

In many cases, mobility problems will be apparent
and detectable, even in the absence of any major dis-
ease diagnosis. In fact, even people with disease might
not necessarily have mobility limitations. Mobility
limitations seem to be more strongly related to
impairments in distinct physiological systems and
body regions, especially when multiple physiological
impairments are present. Particularly important are
impairments in the central nervous system; perceptual
sensory systems; peripheral nervous system; muscles,
bones, and joints; and systems that impair the ability
to produce energy such as in nutritional or metabolic
deficiencies. Mobility problems in older adults are
more likely to occur as the number of multiple physi-
ological impairments increases, even when the sever-
ity of each individual limitation seems mild.

Methods of Assessment

In the past, the most common method of assessing
mobility in older adults was to simply ask about the
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presence of problems with gait or balance. This
approach gives useful information about the nature
and severity of limitations that exist such as where,
when, and how often an individual experiences limita-
tions or difficulty. On the other hand, isolated use of
self-reports is no longer considered to be the “gold
standard” for mobility assessment, primarily because
performance-based tests have been shown to predict
important outcomes even when the individual being
tested reports no limitations. There is no substitute for
direct observation of how someone moves as he or she
walks into a room or how someone moves about in the
environment, and this type of movement can easily be
quantified in an efficient and clinically meaningful
way. Current clinical guidelines suggest a combina-
tion of approaches, including self-report and direct
observation of performance. Follow-up referral for
specialized biomechanical, exercise physiology, or
physical therapy gait assessment may be necessary if
initial screening suggests that a more complex prob-
lem exists or that a more detailed assessment is war-
ranted. For most individuals, however, simple
assessments combined with a brief assessment of per-
formance will help elicit the underlying mobility
problems.

Some examples of questions to ask ambulatory
older adults about the presence or absence of mobility
problems include the following:

• Because of a health or physical problem, do you have
any difficulty in walking?

• How much difficulty do you have in walking across 
a room?

• Do you need help from another person when walking?
• Do you use special equipment or aids to help you

walk?
• Are you able to walk outside the home?
• How much difficulty do you have in walking 

one quarter of a mile (approximately two to three
blocks)?

• How much difficulty do you have in climbing 10
steps without resting?

• Do you have difficulty in getting up from a chair?
• Have you experienced a recent fall?
• Are you having problems with your balance?

Simple Tests to Detect 
a Mobility Problem

Because walking is the most central component of
most mobility tasks for people who are ambulatory,
and because most older adults are ambulatory, it
makes sense that walking is one of the most important
mobility tasks to assess. Much work in the geriatrics
literature has focused on simple measures of walking
speed that can be administered by nearly anyone who
can walk with an older adult safely while using a stop-
watch to time speed of gait. Measurement distances
usually are short—typically more than 8 feet and less
than 50 feet. Speeds over different distances can be
compared by converting stopwatch times to velocities
(by dividing the distance walked by the amount of
time needed to walk it). A simple protocol, reference
values for normal walking speeds, and suggested clin-
ical cutpoints are shown in Table 1. With careful atten-
tion to the safety of the persons being tested, most
people with minimal training and a lot of common
sense can safely perform these assessments, which
may be useful for measuring the outcomes of commu-
nity exercise interventions as well as for identifying
people with mobility problems who may benefit from
further clinical referral and assessment.

Walking speed is thought to be a good measure 
of mobility because as physiological impairments
accumulate, systems of movement control for walk-
ing become less redundant and consequently walking
becomes gradually less efficient. Although detailed
scales for rating the quality or pattern of walking 
are available and can be helpful, it turns out that gait
speed is a very sensitive indicator of efficiency,
quality, and safety of mobility. For most individuals
whose health is stable, gait speed remains remarkably
consistent to the point where even transient declines
as small as 0.1 meter per second (m/s) over a 
6-month period are important and have recently been
shown to increase 5-year mortality risks. Thus,
repeated measures of gait speed are useful for moni-
toring status and outcome longitudinally. In addition,
as compared with individuals who walk faster, speeds
below 1.0 m/s are useful in identifying individuals
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Table 1 Sample Protocol for a Gait Speed Test and General Suggestions for Interpreting the Results

1. Measure a 10-meter distance and mark with tape on the floor. 

2. Stand with the person being measured approximately 2 to 3 meters from the starting point.

3. Give the same instructions in the same way to every person tested: “When I say ‘go,’ I want you to walk down the hall
at your normal comfortable pace. Don’t stop until I say ‘stop.’ This is not a race; I’m just trying to get an idea of your
usual walking pace, okay? We’ll begin when I say ‘go.’ Ready? Go.”

4. Begin timing with the stopwatch when the lead foot crosses the starting line and end timing when the lead foot crosses
the finish line. Do not instruct the person to stop walking until he or she is 2 to 3 meters beyond the finish. Turn around
and repeat the test. Compute the average of the two walking trials.

5. Divide the distance (10 meters) by the average walking time. This gives speed in meters per second.

• Is the speed faster than 1.0 m/s?
Yes: Individual is within normal range for walking speed, although he or she may be walking more slowly compared
with a previous time point.
No: Individual is a slow walker and should be evaluated further to determine the temporal nature of the problem and
whether physical activity, exercise, assistive technology, or rehabilitation should be prescribed.

• Is the speed slower than 0.6 m/s?
Yes: Compared with faster walkers, this person is probably at the highest risk for falls, new disability, institutionaliza-
tion, and death. The individual has marked mobility problems and should be referred to a primary care practitioner for
assessment to determine whether intervention is warranted.

• If the speed is faster than 0.6 m/s but slower than 1.0 m/s, is it faster than 0.8 m/s?
Yes: Compared with faster walkers, this person is at medium risk for adverse events and is probably still ambulatory out-
side the home but is at risk for losing community mobility. The primary care practitioner should be made aware of the
mobility problem and a decision should be made regarding primary prevention of disability and further mobility decline.
No: Compared with faster walkers, this person is at moderate risk for adverse events and is likely experiencing substan-
tial problems with mobility outside and inside the home.

Quick reference for general categories of health risk:

< 0.6 m/s 0.6 to < 0.8 m/s 0.8 to < 1.0 m/s ≥ 1.0 m/s

—High risk —Moderate risk —Medium risk —Within normal range or
mild limitations only

—Focus: Intervention/ —Focus: Intervention/ —Focus: Prevention/ —Focus: Prevention
compensation/prevention prevention intervention

• Loss of more than 0.1 m/s over a 3-month period is a warning sign of increased risk and/or declining mobility, even
when follow-up shows that the decline was transient.

• Loss of more than 0.2 m/s may indicate a serious decline in mobility.

Sources: Adapted from Cesari M, Kritchevsky SB, Penninx BWHJ, et al. Prognostic value of usual gait speed in well-functioning older
people: Results from the Health, Aging, and Body Composition Study. J Am Geriatr Soc. 2005;53:1675–1680; Perera S, Mody SH,
Woodman RC, Studenski SA. Meaningful change and responsiveness in common physical performance measures in older adults. J Am
Geriatr Soc. 2006;54:743–749; Perera S, Studenski S, Chandler JM, Guralnik JM. Magnitude and pattern of decline in health and
function in 1 year affect subsequent 5-year survival. J Gerontol Biol Sci A. 2005;60:894–900; Purser JL, Kuchibhatla MN, Fillenbaum
GG, Harding T, Peterson ED, Alexander KP. Identifying frailty among hospitalized older adults with significant coronary artery
disease. J Am Geriatr Soc. 2006 Nov; 54(11):1674–81; Purser JL, Weinberger M, Cohen HJ, et al. Walking speed predicts health status
and hospital costs for frail elderly male veterans. J Rehab Res Dev. 2005;42:535–546; and Studenski S, Perera S, Wallace D, et al.
Physical performance measures in the clinical setting. J Am Geriatr Soc. 2003;51:314–322.

Note: m/s = meters per second.



with mobility problems who are at greater risk for
adverse health events and conditions (Table 1).
Regarding this group of slow walkers, several
research groups have suggested that speeds slower
than approximately 0.60 m/s indicate the highest
risks of subsequent poor outcomes.

Another useful test of mobility is to observe older
adults standing up from the seated position. Several
versions of this test have been described, including
whether an individual can stand from a chair without
using arms to assist, the amount of time required to
perform five chair stands, and the number of chair
stands performed in 30 seconds. Of these tests, the
ability to stand without using arms is a good screen to
quickly identify those having the most difficulty. The
number of chair stands performed in 30 seconds may
be faster to administer than the five-chair stand test
and allows those who cannot easily perform multiple

stands to receive meaningful scores. A sample proto-
col is shown in Table 2 along with suggested cutpoints
for interpretation.

The timed Up and Go test (Table 3), which is recom-
mended by the American Geriatrics Society for primary
care mobility screening, combines standing from a
seated position with walking a short distance (3 meters)
and then turning and returning to the original seated
position. If this test takes someone longer than 30 sec-
onds to perform, there is a definite mobility problem and
further assessment by a health care professional is war-
ranted. Speeds longer than 20 seconds are also slow and
may indicate developing problems. Unlike previously
described walking and standing tests, the timed Up and
Go test adds a turning component that may do a better
job of eliciting balance problems.

Several other tests are also useful for assessing
mobility problems related to balance. One is the time
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Table 2 Sample Protocol for a Chair Stand Test and General Suggestions for Interpreting the Results

1. Have the person being tested sit on a standard chair, preferably one with no arm rests. The individual’s feet both should
be flat on the floor.

2. Stand beside or in front of the individual and give the following instructions in the same way to every person tested: “In
just a moment I want you to cross your arms in front of your chest and stand completely up from the chair. Once you
are fully standing, return to a seated position and repeat that same activity as many times as possible until I say ‘stop.’
Your arms should be crossed because I do not want you to use them to push up from the chair. I will time how many
times you can stand up in 30 seconds. Begin when I say ‘go.’ Ready? Go.”

3. With a digital stopwatch, begin timing at the word “go” and count the number of times the individual is able to complete
a full stand in a 30-second period.

• Can the person stand without using arms to assist?
Yes: Proceed with the multiple chair stand test.
No: This individual has a severe mobility, leg strength, or balance problem and may be at risk for falls.

• Does the person stand 7 or fewer times?
Yes: Compared with people who can stand more times, this person is at the highest risk for falls, new disability, institu-
tionalization, and death.

• Individuals who have declined by 1 or 2 stands may be experiencing mobility decline and should be monitored. Those
who have declined by a greater number may benefit from clinical referral for further assessment.

Quick reference for general categories of health risk:

< 7 stands > 7 stands

—High risk —Within a normal range

—Focus: Intervention/compensation/prevention —Focus: Prevention

Source: Adapted from Purser JL, Kuchibhatla MN, Fillenbaum GG, Harding T, Peterson ED, Alexander KP. Identifying frailty among
hospitalized older adults with significant coronary artery disease. J Am Geriatr Soc. 2006 Nov; 54(11):1674–1681.



and number of steps necessary to turn 360 degrees in a
standing position. The time needed to perform the 
test is probably the most useful information because it
provides a nice continuous score that can be used to
compare individuals and to evaluate change over time,
especially in response to mobility-related interven-
tions. The ability to bend over and pick up an object
(e.g., a coin) from the floor is another especially use-
ful test to determine whether an individual is experi-
encing dizziness or balance-related problems that
prevent normal mobility. For individuals with a bal-
ance problem, these tests typically will elicit observ-
able staggering, unsteadiness, or complaints of
instability, lightheadedness, or dizziness that should be
noted by the person administering the test. However,
administration by untrained persons involves risk, so
priority should be placed on ensuring that adequately
trained personnel are available to prevent avoidable
falls and/or injuries.

The four square test developed by Wayne Dite and
Viviene A. Temple may be particularly useful in iden-
tifying older adults at risk for repeated falls. This test
requires creating a “four square” box on the floor
using regular walking canes. The individual is asked

to start in Box 1 and then step as quickly as possible
into Boxes 2, 3, and 4 and then back into Box 1; then
the individual is asked to reverse direction and step
consecutively into Boxes 4, 3, 2, and 1. The older per-
son is timed as he or she steps consecutively and through
the full clockwise-followed-by-counterclockwise
sequence. Individuals who take longer than 15 sec-
onds to perform the test are at greater risk for multiple
falls.

For all tests of balance, great care should be taken
to ensure the safety of the person being tested. Test
results will likely be highly correlated with the ability
to stand and walk efficiently; thus, if necessary, the
previously described gait speed and chair stand tests
may suffice to capture most mobility problems,
including those involving balance, especially when
there is concern about safety.

Regarding balance, clinical guidelines published
by the American Geriatrics Society suggest that
mobility assessment should always involve question-
ing the older person about whether recent falls have
occurred because a history of previous falls is the
strongest predictor of balance problems and subse-
quent falls. This interview should elicit details about
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Table 3 Suggested Protocol for the Timed Up and Go Test and General Guidelines for Interpreting the Test

1. Place a standard straight-back chair in the testing area and measure a distance 3 meters in front of the chair. Mark with
a piece of tape that will be easily visible by the person being tested.

2. Have the person being tested sit in the chair with both feet flat on the floor.

3. Stand beside the individual and give the following instructions in the same way to every person tested: “In just a
moment, I want you to stand up from the chair, walk to this line on the floor [point to the tape marked on the floor], turn
around, and then return to sitting in the chair. Begin when I say ‘go.’ Ready? Go.”

4. With a digital stopwatch, begin timing at the word “go” and stop timing once the individual has returned to the seated
position.

Quick reference for general categories of health risk:

< 20 seconds (fast) 20 to < 30 seconds (slow) ≥ 30 seconds (very slow)

—Low risk of mobility —Gray zone —High risk of mobility
dependence —Varying levels of mobility dependence

—Focus: Prevention dependence and risk —Focus: Intervention/compensation/
—Focus: Prevention/intervention prevention

Source: Adapted from Podsiadlo D, Richardson S. The timed “Up-and-Go”: A test of basic functional mobility for frail elderly
persons. J Am Geriatr Soc. 1991;39:142–148.



the environmental circumstances that surrounded each
fall, with follow-up falls risk assessment by trained
health care professionals.

Person–Environment Assessment

A new approach to mobility assessment views mobil-
ity problems not as static, biological, or disease-based
characteristics of an individual but rather as a biopsy-
chosocial process. From this view, mobility problems
are only partly determined by biological limitations.
Psychosocial and environmental causes are viewed as
just as potentially detrimental to mobility as are indi-
vidual biological impairments. In fact, determining
that biological impairments are present might not be
sufficient to delineate mobility problems, many of
which will become evident only when a person inter-
acts with his or her environment. Fears, past experi-
ences, depression or other psychological states,
mobility self-confidence, and pain all could interact
with environmental conditions and biological impair-
ments to influence mobility performance.

Recent approaches focus on how and why a
person’s interactions with the environment become
restricted over time rather than on his or her biologi-
cal impairments. Assessment tools that have been
developed target the point at which an individual
begins to alter the frequency of performing specific
daily activities, the way in which the activities are per-
formed, the number of different types of activities
engaged in or eliminated, and the length of time
needed to engage in certain tasks. This type of mobil-
ity assessment may help identify individuals who do
not seem to have current limitations with simple tasks
in nonchallenging environments but who may be at
greater risk in more difficult environments and who
are beginning to restrict their mobility.

A second new person–environment assessment
approach was described by Anne Shumway-Cook and
colleagues. They used an Environmental Analysis of
Mobility Questionnaire (EAMQ) to assess the fre-
quency with which different aspects of the environ-
ment are encountered as well as the frequency with
which certain types of mobility tasks and environ-
ments are avoided intentionally. Questions focus on

encounters with specific distances that might be nec-
essary for independent mobility, the time needed to go
places, ambient conditions that might be encountered
(e.g., weather, lighting, temperature), variable terrains
that one might need to walk over, weights of objects
that must be carried while moving, competing atten-
tional demands that might occur, necessary changes in
posture or position, and the density of people and
objects in the environment. This type of assessment
shows great promise as a biopsychosocial assessment
tool for several reasons. First, the theory on which the
tool is based views mobility limitations not as a char-
acteristic that defines an individual but rather as activ-
ity limitations that may be variably present depending
on the environmental circumstances of the mobility
activity. Second, this tool may help target intervention
because limitations in certain dimensions, and not
others, may give clues as to the underlying causes of
impairment. This type of mobility assessment may
also help identify individuals who currently are not
disabled but who may be at future risk due to gradual
activity restrictions. It could also help identify envi-
ronmental obstacles that could be modified or circum-
stances in which it might be beneficial to practice
mobility tasks.

Preliminary work using the EAMQ tool suggests
that older adults with mobility problems tend to
avoid some, but cannot avoid all, challenging envi-
ronments. The more tasks and types of conditions
avoided, the lower the observed mobility level. Also,
speed demands and the need to carry objects are very
important dimensions that make mobility more diffi-
cult. Current thinking is that the broader an individ-
ual’s experience with, exposure to, and/or practice
moving in different types of environmental con-
ditions, the better prepared the individual will be to
successfully negotiate a novel and challenging
mobility situation. Of course, adaptation or avoid-
ance may ultimately become necessary for certain
fixed mobility problems or disabilities, but this
decision should not be made without considering
whether eliminating mobility tasks might also con-
tribute to growing mobility difficulty over time.
Alternatively, assistive devices may promote on-
going independent mobility while minimizing the
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number of tasks avoided or eliminated from a daily
mobility repertoire.

—Jama L. Purser

See also Geriatric Assessment; Mobility; Performance
Measures of Physical Function
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MOOD DISORDERS

See DEPRESSION AND OTHER MOOD DISORDERS

MOTIVATION

Numerous scientific studies have documented a
positive relationship between engagement in healthy
behaviors and good physical and mental health. For
example, regular physical exercise has been demon-
strated to improve endurance, strength, and physical
function, and to decrease feelings of sadness, in older
adults. Likewise, smoking cessation may decrease the
risk of a recurrent heart attack by up to 50% within 
1 year in both younger and older adults. Despite the
wide publicity associated with these findings, the
available evidence suggests that many older adults do
not engage in healthy behaviors, nor do they believe
that they should make any changes to improve their
health. Therefore, it is of great importance to under-
stand the factors that enhance or reduce older adults’
motivation to engage in healthy behaviors.

Health behaviors can be defined as any action, or
lack thereof, that affects one’s physical or psycholog-
ical functioning. Examples of health behaviors
include smoking, physical exercise, alcohol use, seat-
belt use, regular visits to one’s physician and dentist,
eye exams, flu shots, sunscreen use, mammograms,
breast self-exams, and Pap tests. Motivation may be
defined as a need or desire to take action and includes
setting goals, generating a plan of action, and per-
forming specific behaviors to reach one’s goals.

Several different theories have been proposed to
understand the nature of the relationship between
motivation and performance of health behaviors.
These theories include (a) utility models (e.g., health
belief model, protection motivation theory, theory of
reasoned action, theory of planned behavior); (b) 
self-regulation models (e.g., self-regulation theory, cog-
nitive–behavioral theory); (c) social–cognitive theory;
and (d) the transtheoretical model of change (TTM).

Utility models state that one’s motivation to act is
dependent on one’s beliefs in his or her personal vul-
nerability to a health threat and his or her beliefs about
its seriousness. One’s beliefs about the costs and ben-
efits of each possible action determine motivation to
perform specific protective behaviors. Self-regulation
models, on the other hand, focus primarily on how
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specific life events are interpreted as threats to one’s
health and the development of skills for engaging in
protective actions.

Social–cognitive theories of motivation tend to
examine how self-efficacy (the belief or expectation
that one can perform a specific behavior successfully
and one’s confidence in obtaining a desired outcome)
relates to motivation to engage in healthy behaviors.
Self-efficacy has been found to be related to goal set-
ting, goal commitment, perseverance, and effort, and
it has been consistently correlated with levels of phys-
ical activity. There is some evidence that older adults,
as compared with younger adults, have lower levels 
of self-efficacy with respect to physical exercise and
have lower expectations of positive benefits from
exercise.

According to the TTM, individuals move through
six different stages of change as they attempt to mod-
ify specific behaviors. During the first stage, precon-
templation, the individual does not intend to modify
his or her behavior in the foreseeable future, often
because the individual is unaware that his or her cur-
rent behavior is maladaptive. During the contempla-
tion stage, one is aware that a problem exists and is
considering making a change but has not yet decided
to take action. During the preparation stage, one plans
to make some behavioral change within the next
month and has tried unsuccessfully to make a change
within the past year. During the next stage, action, the
individual has changed his or her behavior but has
maintained the change for less than 6 months. During
the maintenance stage, one has maintained the change
for at least 6 months and the focus is on preventing
relapse. During the final stage, termination, one has
totally eliminated any desire to engage in the mal-
adaptive behavior for at least 5 years after the initial
behavioral change. Individuals usually move back and
forth between stages (relapse) in a cyclical manner.
With respect to physical exercise, older adults have
been found to be more likely to be in either the pre-
contemplation or maintenance stage.

Unfortunately, there have been very few large-scale
empirical studies that have directly examined older
adults’ motivation to change health-related behaviors.
One exception to this is the Canadian National

Population Health Survey (NPHS), an epidemiologi-
cal study of 17,354 Canadians age 60 years and older.
A substantial proportion of respondents reported inad-
equate performance of health behaviors across a num-
ber of domains. For example, one fourth of all
respondents, and 42% of those age 75 years and older,
were sedentary (defined as engaging in fewer than one
physical activity per month). Nearly 50% of respon-
dents stated that they never used sunscreen, and 32%
stated that they had not visited a dentist in at least 
5 years. Approximately 17% of respondents were cur-
rent smokers, most (75%) of whom reported no inten-
tion of smoking less or quitting. Many respondents
had never had a flu shot (44%), and 27% had not had
an eye exam in at least 2 years. Among women, 25%
reported that they had never had a breast examination
by a physician, and 27% stated that they had never
performed a breast self-exam. In addition, 21% of
women reported that they had never had a Pap test. On
the more positive side, few older adults reported
heavy alcohol use, and 95% had received a blood
pressure check within the past 2 years.

Most respondents (nearly two thirds) indicated that
they had not done anything during the past year to
improve their health, and a similar number stated 
that they did not believe they should do anything 
to improve their health. The most frequently
reported barrier to improving their health was lack of
willpower, reported by 45% of those individuals who
believed that they should do something to improve
their health and who reported at least one barrier to
doing so. Individuals with higher levels of education
were generally more likely to report engaging in
healthy behaviors.

In terms of practical applications, it appears to 
be critical for health care practitioners and public
health educators to employ individualized interven-
tion strategies to increase older adults’ motivation to
engage in healthy behaviors. With respect to the TTM,
matching an individual’s current stage of change to
the appropriate intervention is essential. For example,
older adults who are inactive would be more likely to
benefit from interventions focused on changing their
thoughts and beliefs about exercise rather than inter-
ventions focused on specific exercises or activity
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goals. In addition, because healthy behaviors are often
only weakly related, practitioners should concentrate
on helping individuals to modify one or two health
behaviors at a time rather than multiple areas.

A need exists for additional research on motivation
and health behaviors in older adults that uses longitu-
dinal designs, incorporates randomized clinical trials,
and includes samples of minority older adults and
cognitively impaired older adults, who remain under-
studied in this research domain. With this knowledge,
practitioners and public health educators will be 
better able to help older adults initiate and maintain
healthy behaviors.

—Adam L. Bank and Carl Eisdorfer

See also Exercise and Physical Activity; Health Promotion
and Disease Prevention; Quality of Life; Smoking
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MULTIPLE MORBIDITY

AND COMORBIDITY

It is well known that aging is associated with an
increase in both the incidence and prevalence of single

chronic health conditions. Aging, however, is also
associated with the development of multiple concur-
rent health conditions; older people are more likely
than younger people to have more than one health
problem. The concepts of multiple morbidity and
comorbidity have been introduced to better charac-
terize studies of health in older populations. Multiple
morbidity is defined as the presence of multiple health
conditions in the same person. Comorbidity describes
the presence of multiple health conditions in people
diagnosed with a specific index disease. For example,
an epidemiological study of multiple morbidities
might provide data on the number and types of con-
ditions found among older community residents,
whereas a study in the epidemiology of comorbidity
might examine the number and types of health condi-
tions found among older women with breast cancer.

Multiple Morbidity

Research indicates that there are patterns of multiple
morbidities among people in the general population.
Results from the National Health Interview Survey
indicate that the percentage of people age 60 years
and older who reported having two or more of 
the nine most common conditions increased steadily
with age. The 10 conditions are arthritis, hyperten-
sion, cataracts, heart disease, varicose veins, diabetes,
cancer (except nonmelanoma skin cancer), osteoporo-
sis, hip fracture, and stroke. Specifically, the percent-
age of women who reported two or more conditions
increased from 45% (among those 60 to 69 years of
age), to 61% (among those 70 to 79 years of age), to
70% (among those age 80 years and older). Among
men, the percentages were 35%, 47%, and 53%,
respectively. These results provide compelling evi-
dence that multiple morbidity is not unusual in older
populations. On the contrary, for most older people,
multiple morbidity provides the best characterization
of general health. Moreover, as an indication of the
severity of multiple morbidity, the presence of two or
more health conditions is associated with an increased
likelihood of functional limitations and disability.
Multiple studies on non-Hispanic Whites and African
Americans in the United States indicate that multiple
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morbidities are associated with race and ethnicity.
African American men and women are more likely to
exhibit multiple morbidities than are non-Hispanic
White men and women. Therefore, it might be that
studies that focus on a single health condition may
underestimate the extent of health disparities between
non-Hispanic Whites and African Americans in the
United States.

Comorbidity

Most of the research on multiple health conditions has
focused on comorbidity; that is, studies in which the
participants consist of people with an index condition.
Many studies on comorbidity have focused on heart
disease and cancer in older populations. There are two
consistent findings from the research in this area.
First, older patients with comorbidity have shorter
duration and poorer quality of life than do patients
without comorbidity after taking into account other
prognostic indicators. Second, patients with comor-
bidity are typically administered less intensive forms
of therapy than are patients without comorbidity,
again after taking into account relevant covariates.
One common interpretation of this finding is that
physicians are concerned that standard therapies for
either heart disease or cancer may be too risky in the
presence of other conditions. Researchers and practi-
tioners in geriatrics have incorporated measures of
comorbidity, together with other prognostics indica-
tors (e.g., physical functioning, cognitive function-
ing), to better characterize the physiological age of
patients. Results of such assessments are used to tai-
lor specific treatments for older patients with multiple
conditions.

MMeeaassuurreess

The standard approach for measuring multiple
health conditions is to summarize the number and
severity of conditions. The Charlson Index, clearly the
most commonly used measure, provides an overall
score based on a composite of values weighted by
level of severity and assigned for any of 19 selected
conditions. The severity score for each condition is

based on an early study of the 1-year, age-adjusted
relative risks of death for hospitalized patients with
selected conditions. The overall comorbidity score is
based on the sum of the scores for the individual con-
ditions. Like other measures of multiple health con-
ditions, the Charlson Index assumes an additive
relationship among conditions. In other words, possi-
ble multiplicative relationships are not considered in
the final score. In addition, the timing of the onset of
conditions (i.e., whether an individual condition pre-
ceded or followed another) is not considered and
makes no difference in the overall score.

SSoouurrcceess  ooff  IInnffoorrmmaattiioonn

Medical records, administrative databases, and
personal interviews are the three major sources of
information on multiple health conditions. Medical
records have been the most common source of 
data for measures of comorbidities. Although med-
ical records are generally considered to be the most
complete source of data on multiple diagnoses, there
is concern that a review of medical records may be
too time-consuming and costly for large cohort
studies. Electronic administrative databases have
been evaluated as a more efficient source of data.
Databases range in size and complexity from com-
puterized discharge summaries of individual hospi-
tals to computerized records of the U.S. Medicare
and Medicaid populations. Although these data can
be accessed more readily than can regular medical
records, there is concern that administrative data-
bases, in some cases, may be driven by specific
billing practices and might not provide a com-
pletely comprehensive assessment of past diagnoses.
Personal interviews also have been used as sources of
information on multiple morbidities and, to a lesser
extent, studies of comorbidities. There are several
advantages to the personal interview. First, it is an
efficient and less costly procedure than a review of
medical records. Second, in case–control studies, it
ensures that data on comorbidity are obtained in the
same manner for both cases and controls. Third, it
provides an opportunity to obtain alternative data on
severity such as the respondent’s reported functional
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limitations. Despite these strengths, there are 
potential weaknesses. The interview might not com-
pletely ascertain the respondent’s past conditions.
Furthermore, participants, especially older people,
might not know or accurately recall all diagnoses.

The Future

Although this area of research has significant implica-
tions for public health and clinical medicine, there 
are significant challenges as well. Methodological
research should include comparisons of the utility and
validity of different indexes, different data sources,
and different analytic techniques. Future work in this
area will provide a more comprehensive and accurate
assessment of health in older populations.

—William A. Satariano 
and Mihaela Popa

See also Activities of Daily Living and Instrumental
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Diseases; Depression and Other Mood Disorders;
Diabetes; Hypertension; Obesity
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MUSCULOSKELETAL AGING:
INFLAMMATION

The major components of the integrated muscu-
loskeletal system are the muscles, bones, and joints.
Aging is defined as the progressive degradation of
biological function over time that results from an
accumulation of biological damage that eventually
exceeds the repair capacities of the body. Clinically,
inflammation refers to redness (rubor), heat (calor),
swelling (tumor), and pain (dolor) that are detected
locally during physical examination. Biomarkers of
systemic inflammation include elevated levels of
proinflammatory cells, C-reactive protein (CRP), ery-
throcyte sedimentation rate (ESR), and cytokines such
as interleukin 1 (IL-1), tumor necrosis factor α
(TNF-α), and interleukin 6 (IL-6). These biomarkers
of inflammation are typically elevated in the geriatric
population.

There are several degrees of inflammation.
Monitoring the ESR can sometimes be misleading in
the elderly population where elevated ESR levels are
not uncommonly related to other factors such as infec-
tion, congestive heart failure, hypercholesterolemia,
and malignancy. High-sensitivity CRP is probably the
best supported inflammatory marker to assess risk of
atherosclerosis. Results of less than 1.0 milligram per
deciliter (mg/dl) (9.5 nanomoles per liter [nmol/L])
represent low risk, results of 1.0 to 3.0 mg/dl (9.5 to
28.6 nmol/L) represent average risk, and results
greater than 3.0 mg/dl represent high risk. Results
greater than 10 mg/dl (95.2 nmol/L) help distinguish
clinically significant inflammatory processes from
clinically noninflammatory processes. Increased lev-
els of ultrasensitive CRP (> 1 mg/dl but < 10 mg/dl)
are seen in chronic diseases associated with aging
(e.g., atherosclerosis, Alzheimer’s disease, diabetes,
metabolic syndrome, osteoarthritis, fibromyalgia).
Higher levels of ultrasensitive CRP (≥ 10 mg/dl) are
seen in inflammatory conditions such as rheuma-
toid arthritis (RA), crystal-induced arthropathies
(more pseudogout than gout), polymyalgia rheumat-
ica (PMR), giant cell arteritis (GCA), idiopathic
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inflammatory myopathies (IIM), Sjögren’s syndrome
(SS), and septic arthritis. Other less common inflam-
matory conditions are systemic lupus erythematosus
(SLE), ankylosing spondylitis (AS), psoriatic arthritis
(PsA), small vessel vasculitis, polychondritis, and
reflex sympathetic dystrophy (RSD).

Immunosenescence is the age-determined decrease
of the immune system capacity to mount an adequate
protective response to foreign entities. The high
degree of variability in immune responses among
individuals of all ages increases during old age. It is
paradoxical that the aging immune system is associ-
ated with a decline in immune responses and reduced
antibody response to antigens, whereas the incidence
of many autoantibodies (e.g., rheumatoid factor, anti-
nuclear antibodies) is increased in the elderly popula-
tion. This may imply an overactive but inefficient
immune system given that the incidence of most
autoimmune diseases is lower in the elderly. On the
other hand, several autoimmune diseases increase
with advanced age, including GCA, Hashimoto’s thy-
roiditis, and SS.

Thus, not only does immunosenescence allow
infections to take on a more atypical or severe form,
but also vaccines used to prevent infections will be
less effective and autoimmune diseases will have a
different clinical inflammatory presentation and
course. Polymyositis (PM) and scleroderma starting
after 50 years of age are associated with increased
mortality. SLE tends to be milder in older individuals.
Two clinical presentations of RA can be defined in the
elderly population: elderly-onset rheumatoid arthritis
(EORA) and young-onset rheumatoid arthritis
(YORA). EORA is the de novo development of RA in
persons over 65 years of age. EORA has less female
predominance, a more acute onset of disease, and a
higher ESR than does YORA. EORA has more
involvement of large joints, in particular shoulder
joints. YORA encountered in elderly patients is RA
that developed before 65 years of age and persisted to
old age. Older patients with gout are more likely to
have polyarticular involvement, to be female, to have
involvement of the small joints of the fingers, and to
develop tophi (buildup of gout crystals under the skin
or in other places) early during the course of their

illness, often in atypical locations. There is a greater
association of gout with diuretic use and renal disease
in elderly populations. Sporadic inclusion body
myositis (S-IBM) is the most common inflammatory
myopathy in patients over 50 years of age. Incidence
rates of polymyositis–dermatomyositis (PM–DM) are
bimodal, peaking during childhood and then again in
adults with a mean age of 45 to 64 years. The mean
age is higher (60 years) for those with malignancy-
associated myositis, and the elderly have a higher
incidence of malignancy. The response to therapy 
and the outcome are poorer than in younger adults.
Patients with PMR are classically older than 50 years
of age (90% are older than 60 years of age), and most
are White. PMR is a syndrome characterized by pain
and morning stiffness in the neck, shoulder girdle, and
pelvic girdle, with common constitutional symptoms
such as malaise and fatigue. Typically, the ESR is
higher than 50, and frequently it is higher than 80.
PMR can occur as a separate entity or in association
with GCA as temporal arteritis.

Inflammation is a risk factor for atherosclerosis.
Endothelial cell dysfunction related to rheumatoid
vasculitis could be the initiating factor in the accel-
erated cardiovascular mortality of RA. Chronic
endothelial cell dysfunction may leave the vessels in
RA with an enhanced susceptibility to both classic
cardiovascular risk factors and RA-related ones that
may interact in complex ways.

The management of inflammatory conditions in
the elderly is complicated by their diagnostic uncer-
tainty, comorbidity, changes in pharmacokinetics 
and tissue responsiveness, and increased adverse drug
events. The objectives of therapy are to control pain,
stop disease progression, and improve functional sta-
tus. There is no cure available for the majority of these
conditions. Physical therapy is important. Disease-
modifying antirheumatic drugs (DMARDs), including
the new biological agents (TNF and IL-1 blockers), do
change the course of RA and potentially slow or pre-
vent structural joint damage. Infection and tuberculo-
sis are always a concern. DMARDs are used in other
inflammatory conditions with unclear outcomes.
Low-dose aspirin plus steroids diminishes the inci-
dence of cranial ischemic (critical loss of circulation)
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complications in GCA. Steroids are still the treatment
of choice for PMR, as allopurinol is for chronic gout.
Exercise can be used as a complement to the overall
management of inflammation.

—Yuri R. Nakasato and Bruce A. Carnes

See also Arthritis and Other Rheumatic Diseases; Biological
Theories of Aging; Infectious Diseases; Musculoskeletal
Aging: Osteoarthritis

Further Readings and References

Elosua R, Bartali B, Ordovas JM, Corsi AM, Lauretani F,
Ferrucci L. Association between physical activity,
physical performance, and inflammatory biomarkers in an
elderly population: The InCHIANTI Study. J Gerontol 
A Biol Sci Med Sci. 2005;60:760–767.

O’Rourke KS. Myopathies in the elderly. Rheum Dis Clin 
N Am. 2000;26:647–672

Tutuncu Z, Kavanaugh A. Rheumatic disease in the elderly:
Rheumatoid arthritis. Clin Geriatr Med. 2005;21:
513–525.

Yung RL. Changes in immune function with age. Rheum Clin
N Am. 2000;26:455–473.

MUSCULOSKELETAL AGING:
OSTEOARTHRITIS

The major components of the integrated muscu-
loskeletal system are the muscles, bones, and joints.
Aging is defined as the progressive degradation of
biological function over time that results from an
accumulation of biological damage that eventually
exceeds the repairing capacities of the body. Age-
associated changes in joint tissues include roughening
of the articular cartilage surface and osteophyte for-
mation. Chondrocytes are the main cells in charge of
cartilage repair. With aging, chondrocytes experience
a reduced proliferative capacity and a reduced
synthetic capacity to produce matrix components. The
cartilage undergoes thinning due to less hydration
while the collagen network becomes stiffer. The carti-
lage then becomes less deformable or able to respond
to compression and more prone to injury. Age-related

joint changes are usually not severe enough to cause
significant cartilage erosion.

Osteoarthritis (OA) is a type of arthritis character-
ized by chronic low-grade inflammation based on
systemic inflammatory markers such as erythrocyte
sedimentation rate (ESR) and C-reactive protein
(CRP). Osteoarthritis, thought to be a misnomer for a
noninflammatory condition, usually presents with evi-
dence of local inflammation early on. It is considered to
be a joint failure because multiple tissues are involved,
including the synovium (joint lining), the underlying
bone, the periarticular tissue, and the cartilage. OA
prevalence increases with age, and it is calculated that
by 65 years of age two thirds of the population will
have radiographic evidence of OA in at least one joint.
Before 50 years of age, men have more OA than do
women, but this inverts after 50 years of age except for
hip OA (always more prevalent in men). OA affects the
hands, spine, hips, and knees, and it usually spares the
ankles, wrists, and shoulders. African American men
are 35% more likely than White men to have hip OA.
Evidence also suggests an inverse relationship between
OA and osteoporosis, both of which are frequent con-
ditions in the elderly. Radiography remains the stan-
dard for diagnosing this condition. Magnetic resonance
imaging (MRI) is more specific, but its cost precludes
its pervasive use. Eburnation (indicative of full-thickness
cartilage loss), osteophytes (bone buildup around the
edge of the joint), and joint space narrowing (JSN) are
the main radiographic and anatomical findings.

OA includes structural changes different from
aging such as progressive cartilage loss, remarkable
osteophyte formation, thickening of the joint capsule,
and sclerosis of subchondral bone. OA morphological
changes have been noted to begin during the fourth
decade of life and become increasingly prevalent up to
the eighth decade, a suggested upper limit after which
the incidence of the disease appears to level off or
possibly decline. In centenarians, the prevalence of
symptomatic OA of the hip, knee, shoulder, or spine is
only 54%. OA is not necessarily a consequence of
aging, and factors associated with longevity may also
protect individuals from developing OA.

Meniscal tears (damage to the special pads inside the
knee joint) are highly prevalent in both asymptomatic
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and clinically osteoarthritic knees of older individu-
als. However, osteoarthritic knees with meniscal tears
are not more painful than those without tears, and
meniscal tears do not affect functional status. For a
meniscectomy to be successful, the meniscal tear
must be the source of the pain. Meniscal tears are also
very common in asymptomatic older adults, being
found in as many as 65% of asymptomatic individuals
evaluated by MRI.

Bone marrow edema detected by MRI is a potent
risk factor for structural deterioration in the affected
site and the pain associated in knee OA. Its relation to
progression is explained in part by its association with
limb alignment. Bone scan studies in persons with OA
have reported late-phase uptake of tracer in subchon-
dral bone, signifying accelerated bone turnover. This
increase in tracer has been associated with joint pain
and a markedly increased risk of radiographic pro-
gression in OA of the knee.

Musculoskeletal aging factors include the described
changes in chondrocytes and tissue function, sarcope-
nia (age-associated muscle loss), loss of propriocep-
tion (conscious and unconscious perception of joint
position and movement that is more pronounced in
sedentary elderly) and balance, and increased joint
laxity (prone to develop varus [knock knee] or valgus
[bow leg] deformity that is more significant in
women). The described changes of aging within the
musculoskeletal tissues do not cause OA directly but
rather predispose older adults to its development.
Nonaging factors include musculoskeletal underuse or
misuse due to lack of exercise or abnormal joint load-
ing. Both cause musculoskeletal dysfunction with or
without pain. OA risk factors include obesity, previ-
ous or recent joint injury/instability, genetics
(accounting for at least 50% of cases of OA in the
hands and hips and a smaller percentage in the knees),
and abnormal anatomy (knee alignment is knee posi-
tion in reference to the hip and ankle, and malalign-
ment predicts worse surgical outcomes).

An important risk factor for development of OA
includes previous or recent injuries such as fractures
of articular surfaces and tears of menisci and liga-
ments that increase joint instability. Job-related
activities in which workers do repetitious tasks,

overworking the joints and fatiguing muscles that pro-
tect the joints, increase the risk of OA in those joints.
Moderate regular running has low risk (if any) of 
leading to OA. Participation in high-demand, high-
intensity, acute, direct joint impact increases the risk
of OA. It is well recognized that quadriceps muscle
weakness is common in patients with OA, and
whether it precedes or is a consequence of disuse due
to pain remains to be elucidated.

Knee and hip OA accounts for its high risk of dis-
ability in the elderly, mostly with climbing stairs and
walking. OA is the most common cause of knee and
hip replacement. Factors associated with disability
include pain and stiffness. OA has been considered to
be a disease whose characteristic pathological feature
is loss of hyaline cartilage, but that tissue contains no
pain fibers. Pain fibers are present in several other sur-
rounding structures. Depression, muscle weakness,
poor aerobic capacity, and radiographic disease sever-
ity are other factors associated with disability. It is
known that radiographic findings relate poorly to pain
and function. However, in some individuals, aging-
related changes in the musculoskeletal system might
be as important in determining pain and function as
are changes related to the development of OA.

Knee OA is the most common site for OA 
where weight loss is strongly correlated with
improvement in symptoms and signs of disease. The
relationship of increased body weight with hip OA
is weaker than its association with disease of the
knee. Unilateral disease of the hip is not clearly
associated with being overweight, whereas bilateral
disease is. For each 1-pound increase in weight, the
overall force across the knee in a single-leg instance
increases 2 to 3 pounds.

Management of OA includes a multidisciplinary
approach for prevention and treatment. Objectives
include relief of symptoms, maintenance and
improvement of joint function, reduced disability and
handicap, and limited progression (or even facilitation
of joint healing). Nonpharmacological and nonsurgi-
cal measures include patient education; physical ther-
apy; use of a cane, brace, or special footwear; and
weight management programs for overweight
patients. Three categories of exercise therapy are used
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for OA: range of motion and flexibility exercise,
muscle conditioning, and aerobic cardiovascular exer-
cise. Two thirds of elderly with arthritis do not meet
public health physical activity recommendations; that
is, 30 minutes of moderate-intensity physical activity
on 5 or more days per week or at least 20 minutes of
vigorous-intensity physical activity on 3 or more days
per week. Well-conditioned muscle and muscular bal-
ance are needed to attenuate impact loads, provide
joint stability, and support function and independence.

Drug therapy includes analgesics (e.g., aceta-
minophen, tramadol, topical analgesics), nonsteroidal
anti-inflammatory drugs (NSAIDs), and intra-articular
injections of corticosteroids or hyaluronan. There is a
lack of agents that may prevent, retard, or reverse dis-
ease progression (disease-modifying osteoarthritis
drugs [DMOADs]). Candidates include glucosamine,
a nutraceutical now used extensively by patients with
OA, often in combination with chondroitin sulfate.

Nonbiological surgical approaches for OA include
osteotomy, debridement and lavage, arthrodesis, and
arthroplasty. Osteotomy is performed in persons with
early OA and may relieve symptoms and slow the rate
of progression. Arthroscopic debridement and lavage
can also successfully alleviate symptoms, particularly
in the presence of meniscal tears associated with
mechanical symptoms. Arthrodesis or joint fusion
successfully alleviates pain and is commonly per-
formed in the spine and in small joints of the carpus,
hand, and foot. Arthrodesis of the major proximal
joints of the upper and lower extremities is not well
tolerated because of the major functional deficits

associated with loss of motion. Total joint arthroplasty
is the mainstay of surgical treatment of the hip, knee,
and glenohumeral (shoulder) joint OA. For most per-
sons, especially elderly ones, total joint replacement is
a highly successful procedure that will probably last
for the duration of their lives. Total joint replacement
has limited durability in persons with life expectan-
cies exceeding 20 years and those who wish to partic-
ipate in high-demand activities. Biological surgical
approaches for OA are promising and include biolog-
ical restoration of articular cartilage loss either by
stimulating the resident hyaline cartilage to repair
defects or by transplanting cartilage.

—Yuri R. Nakasato and Bruce A. Carnes

See also Arthritis and Other Rheumatic Diseases; Fractures
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Aging; Osteoporosis
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401

NATIONAL HEALTH

INTERVIEW SURVEY

The National Health Interview Survey (NHIS) is one
of a family of health surveys conducted by the
National Center for Health Statistics (NCHS), the
U.S. government’s health statistics agency. The NHIS
was authorized in 1956 by an act of Congress, the
National Health Survey Act, which stipulated that the
NCHS was to supply continuing survey and special
studies for protected, precise, and current statistics on
illness and disability in the United States. The NCHS
is now part of the Centers for Disease Control 
and Prevention (CDC), which is part of the U.S.
Department of Health and Human Services.

The NHIS is an annual national household survey
of the civilian noninstitutionalized population of the
United States conducted throughout the year. The
annual NHIS sample now consists of approximately
100,000 persons of all ages who reside in approxi-
mately 40,000 households. Trained interviewers from
the U.S. Census Bureau conduct in-person interviews
using computer-assisted personal interviewing.

Since its inception in 1957, the NHIS has covered
a wide range of health topics, including general health
status, acute and chronic conditions, use of health care
services, health insurance coverage, and disability and
its consequences, as well as basic demographic and
socioeconomic information. The NHIS questionnaire
was revised substantially in 1997, and its stable “core”

now contains three major submodules that cover the
entire family (about whom a knowledgeable adult
responds), a randomly sampled child (about whom a
knowledgeable adult responds), and a randomly sam-
pled adult (who responds for himself or herself).

The Family Core questionnaire covers everyone 
in the family, asking about demographics, general
health, and health-related topics. It includes a set of
age-appropriate questions on activities of daily living
(ADLs) and instrumental activities of daily living
(IADLs) as well as questions on cognitive functioning.
Health conditions causing these limitations are identi-
fied. Other questions deal with use of medical services,
medically attended injuries and poisonings, and dis-
ability days. Detailed information on health insurance
coverage for each family member is obtained.

The Sample Adult Core covers persons age 18
years and older. Topics include functional limitations
and selected conditions such as heart disease, respira-
tory conditions, diabetes, arthritis and joint problems,
and hearing and visual impairments. Other questions
cover mental health status and impact, smoking,
drinking, and leisure time physical activity. Questions
are asked about use of health care services, including
having a usual place of health care, hospitalizations,
and use of doctor and dentist services.

The Sample Child Core roughly parallels the adult
questionnaire; in both, the health conditions covered
are age appropriate. In the child questionnaire, there
are additional questions on developmental problems,
school-related difficulties, and mental health.

N



Each year, supplements (additional questions that go
into more detail and/or cover new topics) are sponsored
by other government agencies and added to the NHIS.
For example, several supplements on disability, includ-
ing longitudinal ones, were fielded during the 1980s and
1990s. Recent supplement subjects have included health
promotion, diabetes, cancer, children’s mental health,
and complementary and alternative medicine. For
example, the 2005 Cancer Control Supplement, which
included topics on diet and nutrition, physical activity,
tobacco use, cancer screening, genetic testing, and
family history, was sponsored by the National Cancer
Institute at the National Institutes of Health (NIH) and
by the National Center for Chronic Disease Prevention
and Health Promotion at the CDC. Another example is
the 2004 Children’s Mental Health Supplement that
contained the Strengths and Difficulties Questionnaire,
32 questions asked of parents/guardians about their
children, sponsored by the National Institute of Mental
Health at NIH. NHIS supplements, or variations of
them, are often repeated during different years.

The NCHS publicly releases NHIS microdata
annually from both the core and supplements.
Microdata collected during 2004 were released less
than 7 months after the end of the data collection year.
Currently, all public use files and supporting docu-
mentation for data years 1997 through the year of 
the most recent release are available without charge
from the NHIS website. Previous years of public use
files back through 1969 are available on data tapes or
CD–ROMs and will soon be available for download-
ing from the NCHS website as well.

Since data year 2000, the NCHS has been releasing
quarterly estimates for 15 key health indicators
through its Early Release (ER) program. After each
new quarter of data collection, these estimates are
updated and then released on the NCHS website 
6 months after the data collection quarter. The 15
measures covered by ER are lack of health insurance
coverage and type of coverage, usual place to go 
for medical care, obtaining needed medical care,
receipt of an influenza vaccination, receipt of a pneu-
mococcal vaccination, obesity, leisure time physical
activity, current smoking, alcohol consumption,
human immunodeficiency virus (HIV) testing, general

health status, personal care needs, serious psycholog-
ical distress, diagnosed diabetes, and asthma episodes
and current asthma. For each of these health mea-
sures, a graph of the trend since 1997 is presented, fol-
lowed by figures and tables showing age-specific,
sex-specific, and race/ethnicity–specific estimates for
the new data quarter. Key findings are highlighted. A
separate in-depth report on health insurance is also
updated and released every 3 months as part of the ER
program. Both quarterly ER reports are released only
electronically on the NCHS website.

In addition to releasing NHIS microdata to the pub-
lic, NCHS staff members publish their own analyses
of the data. Series 10 reports provide results of analy-
ses of NHIS data in substantial detail. Among those
series reports are three volumes of descriptive statis-
tics and highlights published annually based on data
from the NHIS Family Core, Sample Child Core, and
Sample Adult Core. The NCHS’s series Advance Data
From Vital and Health Statistics publishes single arti-
cles from the various NCHS programs. Health United
States, the NCHS’s annual report on the health status
of the United States, contains numerous tables and
other analytic results based on NHIS data.

Multiple years of NHIS microdata are periodically
linked to other databases such as the National Death
Index (NDI) and Medicare records. The NDI is an
NCHS-maintained central computerized index of state
death record information. Linkage to the NDI ulti-
mately provides outcome information about underly-
ing and contributing causes of death.

The NHIS also serves as a sampling frame for the
Medical Expenditure Panel Survey (MEPS), which was
designed to provide policymakers, health care adminis-
trators, businesses, and others with information about
health care use and costs as well as to improve the accu-
racy of their economic projections. The MEPS surveys
families and individuals, their medical providers, and
their employers across the United States. The MEPS
families are a subset of those interviewed within the pre-
vious year for the NHIS.

When analysis of NHIS data requires access to
confidential microdata that are not released publicly,
the NCHS Research Data Center allows researchers
meeting certain qualifications to access such data
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under strict supervision. Researchers must submit a
proposal for review and approval. Access may be 
on-site at the NCHS or remotely.

—Jane F. Gentleman and Susan S. Jack

See also Activities of Daily Living and Instrumental
Activities of Daily Living
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NATIONAL INSTITUTE ON AGING

The National Institute on Aging (NIA), one of the
National Institutes of Health (NIH), works to increase
understanding of the nature and implications of aging
and to extend the healthy active years of life. The NIA
was established in 1974 after the White House
Conference on Aging recommended its creation 
and Congress authorized, through Public Law 93-296,
formation of NIA to provide leadership in aging
research, training, health information dissemination,
and other programs relevant to aging and older adults.

Subsequent amendments to the legislation designated
the NIA as the primary federal government agency for
Alzheimer’s disease research.

The NIA’s mission is to improve the health and
well-being of older Americans through research and
specifically to do the following:

• Support and conduct high-quality research on aging
processes, age-related diseases, and special problems
and needs of the aged

• Train and develop highly skilled research scientists
from all population groups

• Develop and maintain state-of-the-art resources to
accelerate research progress

• Disseminate information and communicate with the
public and interested groups on health and research
advances and on new directions for research

NIA Research Programs

The NIA sponsors aging-related research through its
extramural and intramural programs. The extramural
program funds research and training at universities
and other research centers throughout the United
States and abroad. The intramural program conducts
laboratory and clinical research at facilities in
Baltimore and Bethesda, Maryland. Within these pro-
grams, NIA scientists and those supported by NIA
grants and contracts are exploring everything from
cell function to social interaction, with major focuses
on the biology of aging, reducing disease and disabil-
ity, Alzheimer’s disease and cognitive changes, and
the behavioral and social aspects of aging. During
recent years, the NIA also has increasingly promoted
the study of sex and racial/ethnic disparities in health,
developed strategies to include more minorities in
research, and encouraged the training of more minor-
ity scientists.

EExxttrraammuurraall  RReesseeaarrcchh

Approximately 80% of the NIA’s funding is 
disbursed through extramural awards made to univer-
sities, medical centers, and other public and private
research organizations. The NIA’s extramural pro-
gram encompasses four major areas of emphasis: the
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biology of aging, behavioral and social research,
neuroscience and neuropsychology of aging, and geri-
atrics and clinical gerontology.

The Biology of Aging Program supports research
to enhance and extend the health of older people
through studies of the basic biological processes asso-
ciated with aging. Research within this program
examines many of the fundamental mechanisms of
aging—in genes, in the biochemistry of cells, and in
critical organs of the body. This work includes study-
ing the gradual or biologically programmed alter-
ations of structure and function that characterize
normal aging as well as changes that are risk factors
for, or accompany, age-related disease states. For
example, NIA-funded scientists are using animal
models and organisms such as fruit flies and yeast to
learn about the genetics of longevity and disease.

The Behavioral and Social Research Program looks
at how people change during the adult life span, the
interrelationships between older people and social
institutions, and the societal impact of the aging popu-
lation. Research within this program examines diverse
concerns such as health disparities; psychological
development; cognitive functioning; reducing disabil-
ity; behavior change interventions; genetics, behavior,
and the social environment; and the burden of illness
and the efficiency of health systems. A major program
initiative, the Health and Retirement Study (HRS),
is one of the most extensive surveys on health and
retirement ever conducted in the United States. Every
2 years since 1992, HRS researchers have surveyed
22,000 people over 50 years of age to paint a compre-
hensive picture of older Americans’ health and disabil-
ity status, work and retirement circumstances, income
and wealth, and other aspects of aging.

The Neuroscience and Neuropsychology of Aging
Program fosters research and training to better under-
stand the neural and behavioral processes associated
with the aging brain. This program focuses on the
neurobiology, neuropsychology, and dementias of
aging, with the overall goal of elucidating how normal
and pathological aging affect the central nervous 
system and behavior. Alzheimer’s disease (AD)
research is a priority within the Neuroscience and
Neuropsychology of Aging Program. In this arena,

the NIA supports and coordinates more than 30
Alzheimer’s Disease Centers (ADCs) at major
medical institutions nationwide. Within these centers,
investigators clinically evaluate people with AD, con-
duct systematic research with that population, and
offer patient education. The NIA also supports the
Alzheimer’s Disease Cooperative Study, through
which academic medical centers conduct collabora-
tive clinical trials studying drugs to manage, treat, and
prevent AD symptoms. In addition, NIA funding
encourages drug discovery initiatives and supports a
national repository of blood samples from people with
AD and their families that are used to study genetic
defects associated with the disease.

The Geriatrics and Clinical Gerontology Program
supports research on both health and disease in older
adults and research on aging during the life span.
Research within this program focuses on topics such
as falls and frailty, the effects of physical activity on
disease and disability, aging-related pathological
changes, and clinical issues during the life span. The
program also plans and administers clinical studies
testing interventions designed to address problems
associated with disability, concurrent use of multiple
drugs, menopause, and other concerns.

Within the extramural program, the Office of
Extramural Affairs organizes the work of the National
Advisory Council on Aging (NACA), which was cre-
ated by Congress in 1975 to advise on programmatic
and policy matters related to the NIA’s mission. The
18-member NACA also keeps NIA staff apprised of
the research community’s opinions and scientific con-
cerns and informs the scientific community, Congress,
and the public about the NIA’s activities.

In addition, the Office of Extramural Affairs man-
ages peer review of all extramural applications—a
process ensuring that NIA-funded research is of the
highest quality and serves the health needs of the
nation—and coordinates the NIA’s research training
and career development activities. Grant applications
are first reviewed by either an NIH Center for
Scientific Review group or an NIA review committee,
and then they are reviewed by panels of scientific
experts, including NIH grantees. The review panels
assess the quality and originality of the proposed
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science, the investigators’ qualifications, the quality 
of the proposed research facilities, the treatment of
any animals to be used, and (for research involving
humans) proposed plans for recruiting women and
minorities into the studies. Qualified applications for
amounts exceeding $50,000 must then receive NACA
approval to be eligible for funding.

IInnttrraammuurraall  RReesseeaarrcchh

The NIA’s intramural program seeks to uncover
new knowledge about age-related pathological
changes and people’s ability to adapt to environmen-
tal stress. This knowledge helps scientists to under-
stand changes associated with healthy aging and
age-related diseases, to define criteria for evaluating
when a change is linked to disease, and to explore the
development of new treatment strategies. Through
both laboratory and clinical research, the NIA’s multi-
disciplinary intramural scientists study age-related
diseases, including AD, Parkinson’s disease, stroke,
atherosclerosis, osteoarthritis, diabetes, and cancer.

The NIA intramural research program is composed
of 11 scientific laboratories, 2 scientific sections, a
Clinical Research Branch, and a Research Resources
Branch. The research team includes experts in scientific
disciplines such as biochemistry, cell and molecular
biology, structural biology, genetics, behavioral sci-
ences, epidemiology, statistics, and clinical research as
well as in medical disciplines such as neurobiology,
immunology, endocrinology, cardiology, rheumatology,
hematology, oncology, and geriatrics. The program also
offers scientists laboratory and clinical medicine train-
ing opportunities within these disciplines.

The intramural program’s state-of-the-art laborato-
ries are located at the Gerontology Research Center 
in Baltimore and on the NIH campus or offsite in
Bethesda. Researchers working within these labs
investigate a wide range of topics such as the biologi-
cal processes of aging, cardiac function, interventions
to slow aging processes, genetic determinants of
aging, immune function, the epidemiology of aging,
and personality and cognition. Many of the intramural
studies involve collaborations with other scientists
within the NIA and NIH or at other research centers.

The intramural program’s Clinical Research Branch
conducts longitudinal studies of aging and interven-
tional clinical trials, with a focus on cardiology,
neurology, endocrinology, and oncology. Ongoing pro-
jects include two major studies: the Baltimore
Longitudinal Study of Aging (BLSA) and the Healthy
Aging in Neighborhoods of Diversity Across the Life
Span (HANDLS) study.

Also within the intramural program, the Research
Resources Branch offers the NIA’s intramural scien-
tists specialized laboratory and instrumentation exper-
tise, animals for use in research, and other biomedical
research resources and support.

Information Dissemination 
and Public Outreach

Complementing its scientific programs, the NIA dis-
seminates information about aging-related topics and
research to the public and professionals. This mission is
accomplished through two clearinghouses: the
Alzheimer’s Disease Education and Referral (ADEAR)
Center and the NIA Information Center (NIAIC).

The ADEAR Center answers questions, dissemi-
nates materials about AD, offers referrals to local sup-
portive services and ADCs, and provides clinical trial
information and literature searches. The NIAIC dis-
seminates NIA publications and other materials and
also participates in a variety of outreach programs.
Both centers offer services and materials in English
and Spanish through their websites and toll-free
information lines as well as by e-mail, snail mail, and
fax. All materials developed by these centers are
researched carefully and reviewed thoroughly by NIA
scientists and health communicators to ensure scien-
tific accuracy and audience appropriateness.

In addition, the NIA disseminates health informa-
tion to consumers through NIHSeniorHealth.gov, a
“senior-friendly” website developed and maintained
by the NIA and the National Library of Medicine, also
part of the NIH. This award-winning resource offers
reliable information on dozens of aging-related topics,
ranging from AD and arthritis to shingles and sleep.

—Jack M. Guralnik
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Retirement Study
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NATIONAL LONG TERM

CARE SURVEY

The National Long Term Care Survey (NLTCS) is a
longitudinal study of the health and functioning of the
U.S. elderly population and its use of acute and long-
term care (LTC) health services. The NLTCS was con-
ducted in 1982, 1984, 1989, 1994, 1999, and 2004. Its
sample is drawn from Medicare enrollment lists. In
1982, a procedure using 101 reduction sets of 500
individuals was used to determine the prevalence of
chronic disability and institutionalization in a
Medicare list sample of enrollees age 65 years and
older. In the 1982 NLTCS, 35,000 individuals were
interviewed to identify 6,000 chronically disabled
community residents (the number of detailed inter-
views that the budget permitted).

NLTCS interviewing is done in two stages. The first
stage involves screening all persons for activity of
daily living (ADL) impairment or instrumental activity
of daily living (IADL) impairment lasting at least 
90 days. After chronically disabled persons are identi-
fied, they are given a face-to-face interview lasting 

60 minutes and covering medical conditions, ADL and
IADL disabilities, the health and social services
received to help the persons manage with disabilities,
demographic and housing traits, and socioeconomic
factors.

In 1984, it was determined that a sample of 6,000
disabled community residents could be generated by
reinterviewing surviving disabled persons from the
1982 NLTCS and roughly half of the 25,000 persons
found not to be disabled in 1982. In 1984, the deaths
of 1982 respondents were included in the sample so
that the next of kin could be interviewed about health
trajectories prior to death (e.g., nursing home entry).
An institutional interview was developed and 
was administered to institutional residents in 1984.
Only the fact of institutional residence was recorded
in 1982.

The 1982 and 1984 NLTCSs were conducted by
Health Care Financing Administration (HCFA) with
support from the Assistant Secretary for Planning and
Evaluation (ASPE). The 1989 NLTCS was conducted
under a National Institute on Aging (NIA) grant with
funds and design input provided by the ASPE. In
1989, both community-dwelling disabled residents
and institutionalized persons were interviewed. As in
1984, all persons identified as chronically impaired in
a prior NLTCS were given a detailed interview so that
improvements and declines in functional status could
be monitored. In 1989, there was evidence of a decline
in disability prevalence. As in 1982, an informal care-
giver survey was administered. As for the 1982 and
1984 NLTCSs, all NLTCS sample persons in 1989
were linked to Medicare Part A records. The 1982 and
1984 NLTCSs bridged the period of introduction of
Medicare hospital prospective payment. The 1989
NLTCS was administered after the Catastrophic Care
Act of 1988 was passed—and repealed shortly there-
after—although it had significant consequences for
LTC in the United States.

In 1994, the same two-stage interviewing process
was used. As in 1984 and 1989, a replenishment sam-
ple of roughly 5,000 persons was drawn from lists of
Medicare enrollees 65 to 69 years of age (i.e., persons
who were under 65 years of age in the prior survey but
who passed the age of eligibility between the 1989
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and 1994 NLTCSs). This replenishment sample
ensures that all NLTCSs are nationally representative
longitudinally (once a chronically disabled person is
identified, he or she receives a detailed interview up to
the time of his or her death) and cross-sectionally
(because of the 65- to 69-year-old replenishment
sample). In 1994, three innovations were made. First,
an oversample (n = 540) of very elderly persons (age
95 years and older) was drawn and screened. Second,
nutrition questions were added to the community
interview. Third, a sample of persons who did not
report disability in the screen were given a detailed
interview to improve the precision of estimates of the
prevalence of traits of nondisabled persons. In 1990,
the Medicare administrative record system was
changed to include all types of Medicare services,
including Part B outpatient services.

In 1999, the same sample design was used with a
65- to 69-year-old replenishment sample of 5,500 per-
sons, an oversample (n = 600) of very elderly persons
(age 95 years and older), and replenishment of the
1994 healthy oversample. An informal caregiving sur-
vey was added in 1999. A major innovation was the
conduct of a pilot study of the ability to collect blood
samples or buccal wash samples. Roughly 640 blood
samples and 2,000 buccal wash samples were com-
pleted with biospecimens archived at the University 
of Washington. Apolipoprotein E (APOE) and other
genetic assessments were conducted, as was a pilot
study (n = 168) of 17 cytokines potentially associated
with inflammation and other physiological aging
changes from blood serum.

In 1999, the continuation of a decline in chronic
disability and institutionalization found from 1982 to
1994 was confirmed, with the rate of decline acceler-
ating from 1994 to 1999. These declines and the
acceleration from 1994 to 1999 were confirmed in
independent studies by Eric Stallard and colleagues.
Significant declines were found in the prevalence of
both serious disability (chronic ADL impairment) and
less serious disability (chronic IADL impairment).
Significant declines in institutional use were noted
along with increased use of assisted-living residences.

In addition, it was confirmed that severe cognitive
impairment declines observed from 1982 to 1999

could be linked to declines in dementia associated
with stroke and circulatory disease using Inter-
national Classification of Diseases, Ninth Revision
(ICD-9) diagnoses found in Medicare records. It was
found that Medicare costs of nondisabled persons rose
less rapidly than did those of chronically disabled per-
sons and that national estimates of the age-specific
incidence of major chronic diseases could be made
from linked Medicare records.

The 2004 NLTCS had the same structure in 1999,
with healthy oversamples and a larger (n = 1,584)
oversample of very elderly persons (age 95 years 
and older). An informal caregiver survey, with an
expanded definition of caregivers, was conducted in
2004. A helper file for 1989, 1994, and 1999 was also
produced. On the screener in 2004 was added a ques-
tion identifying veterans. This identified roughly
4,000 elderly veterans who were linked to Department
of Veterans Affairs (VA) administrative records. A
total of 9,187 veterans were identified in all waves.
Medicaid records are now available for all 50 states
(for 1999–2000), and the feasibility of linking respon-
dents to Medicaid records is being assessed. Given
that medical costs in the oldest old tend to involve
LTC and institutional care, often funded by Medicaid,
the linkage of Medicare, Medicaid, and VA adminis-
trative records provides a powerful tool for the analy-
sis of health services use by the elderly and oldest-old
populations.

—Kenneth G. Manton

See also Government Health Surveys; Institutional Care;
Long-Term Care; Long-Term Care Insurance
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NATIVE AMERICANS

AND ALASKA NATIVES

Because of their unique relationship with the federal
government, American Indians and Alaska Natives,
members of more than 500 federally recognized tribes
who live on or near reservations, are entitled to free
health services provided by the federal government.
However, the federal government considers Indian
health care to be a discretionary program rather than
an entitlement program, and it determines the level of
funding based on political considerations.

There is consistent evidence that health care
expenditures for American Indians are substantially
less than what is spent on the general population.
Federally funded Indian health care is frequently char-
acterized as an “I/T/U” system composed of the
Indian Health Service (IHS), Tribal, and Urban com-
ponents. However, urban Indians, who constitute
more than half of the population, are provided with
few or no IHS benefits. In fact, both urban and rural
American Indians experience health care rationing.
Older Indians who are provided “comprehensive” fed-
erally funded health services experience rationing
through inadequate funding and shortages of person-
nel, training, facilities, and services, whereas urban
Indians over 65 years of age are subject to rationing
based on ability to pay.

In general, systematic health status information has
been available for only the approximately 60% of the
Indian population for which the IHS has responsibil-
ity, but the quantity and quality of this information
have deteriorated during the past decade.

Mortality

Mortality data for American Indians are subject to
three primary sources of error: misclassifications of
cause of death, misidentifications of race of decedent,
and inaccurate population estimates. Studies have
documented that mortality is underestimated by 10%
to 21%, especially for those age 65 years and older,
urban residents, and those with lower Indian blood
quantum.

A number of studies have noted the recent shift in
mortality and morbidity from acute and infectious dis-
eases to chronic and degenerative diseases. Despite
this trend, far fewer American Indians than Whites
live to old age, with 86% of all deaths among Whites,
compared with only 59% of all deaths among Indians,
occurring among individuals age 55 years and older.
Much of this difference is attributable to premature
mortality among Indian males from accidents, sui-
cides, chronic liver disease and cirrhosis, and homi-
cides. Between 1994 and 1996, only 39% of American
Indian male deaths were among those age 65 years
and older, compared with 53% of American Indian
female deaths.

Based on age-specific mortality rates, a “mortality
crossover” occurs during advanced old age, although
the precise age has not been established. After 55
years of age, differences in life expectancy between
Whites and American Indians are greatest in the
younger age groups and for women. Overall, elderly
Indian female life expectancy is 20% to 25% longer
than that of Indian males.

Slightly more than half of all deaths among
American Indians age 65 years and older are attributed
to heart disease or cancer, and approximately three
quarters of all deaths were the result of the top two
causes plus diabetes, cerebrovascular disease, pneu-
monia, and chronic obstructive pulmonary disease
(COPD). Indians in this age group have 20% to 30%
lower death rates than do Whites of the same age group
from heart disease, cancer, cerebrovascular disease, and
COPD. In contrast, older Indians experience higher
mortality rates for diabetes mellitus (2.9 times), chronic
liver disease and cirrhosis (2.4 times), and nephritis,
nephritic syndrome, and nephrosis (1.6 times).

Morbidity

There is a large specialized Indian health research 
literature on type 2 diabetes, heart disease and hyper-
tension, rheumatoid arthritis, and cancer. Compared
with their peers age 65 years and older in the general
population, older Indian males experience substan-
tially higher rate of diabetes (1.5 times), gallbladder
disease (1.4 times), and rheumatism (1.3 times).
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However, Indian females age 65 years and older
appear to have an advantage over females in the
general population, with the exception of diabetes 
(2.4 times higher).

Substantial gender differences in chronic health
conditions among older Indians have been docu-
mented. Compared with older females, the proportion
of Indian males age 65 years and older with emphy-
sema is nearly three times higher, the proportion of
older Indian males with cancer is double, and the 
rates of older Indian males are substantially higher 
for cardiovascular disease (1.5 times) and rheumatism
(1.4 times). In contrast, among older Indian females,
the rates are higher for gallbladder disease (1.6 times)
and diabetes (1.4 times).

Older adults commonly experience two or more
chronic health problems. This “multimorbidity” pre-
dicts a range of adverse health outcomes. Based on
self-reports, approximately one quarter of a sample of
community-dwelling older Indians did not experience
multiple problems, 17% reported simple comorbidity,
but 57% reported three or more chronic conditions.
Multimorbidity was consistently the most important
predictor of four measures of health-related quality of
life: activity of daily living (ADL) impairments, self-
assessed physical health, self-assessed mental health,
and the degree to which health troubles impede other
activities.

Mental Health

A number of studies have documented that American
Indians tend to somatize mental health problems and
present them as physical health complaints. Based 
on the current state of knowledge, depression has
been, and remains, the most prevalent mental health
problem among older American Indians. A number of
scholars have suggested that depression may be
related to stressful life events, including bereavement,
the bicultural experience, functional impairments, and
external factors such as chronic unemployment and
poverty-level income.

Although a lower prevalence of Alzheimer’s disease
has been reported, the only detailed community study
found that the prevalence of all dementias was similar

to the non-Indian comparison group (4% for each).
This study found that Alzheimer’s disease was
markedly lower but that multi-infarct and alcohol-
related dementias were more common. Suicide is
another indicator of mental health status. In comparison
with Whites of the same age and sex, older American
Indians have much lower suicide rates, although the
suicide rate among older Indian males remains signifi-
cantly higher than among older females.

Disability

Research suggests that American Indians experience
accelerated aging and that disability is a bigger prob-
lem than it is among non-Hispanic Whites. Regardless
of the measure, evidence suggests that there is no
“disability crossover.” Compared with Whites, more
American Indians at all adult ages have problems that
limit mobility, self-care, use of public transportation,
and work. Older American Indian females experience
higher levels of disability than do males.

Longer life for American Indians means more
years of disability. In other words, American Indians
have experienced an expansion, rather than a com-
pression, of morbidity with a length of inactive life
that is the highest among all ethnic groups. For older
Indians, comparatively low mortality means longer
life, but approximately half of those years are spent
with disabilities.

Self-Rated Health

Self-rated physical health among older Indians is rel-
atively poor. Among those age 65 years and older, the
proportions of Indian men (32.6%) and Indian women
(34.0%) with fair or poor health are approximately 1.2
times higher than those of their White age peers. Self-
appraisals of recent physical health, mental health,
and activity limitations reveal that American Indians
age 65 years and older perceive themselves to be 
less impaired than do Indians 55 to 64 years of age.
Comparisons among men 55 to 64 years of age from
five ethnic groups revealed that American Indians
reported the highest mean number of impairment days
for each health indicator studied.
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Use of Medical Services

Healthy People 2010 documents that American
Indians are less likely than other groups to receive
timely routine screenings and other preventive mea-
sures. Although little research has been conducted on
health risk behaviors, one study documented that
Indian women 50 to 64 years of age have the highest
prevalence (49.3%) of three or more of the following
risk factors: obesity; being physically inactive; smok-
ing; heavy alcohol consumption; diabetes; and inade-
quate seatbelt use, Pap smear screening, mammography
screening, colorectal screening, and immunization.

Most research suggests that older American Indians
have high levels of need for health care services but
have lower rates of hospitalization and ambulatory
care. Among Indians age 65 years and older in the IHS
service population, approximately two thirds of hospi-
talizations during fiscal year 1997 were for diseases of
the respiratory system, circulatory system, digestive
system, symptoms, signs and ill-defined conditions,
and endocrine, nutritional, and metabolic disorders.

According to IHS figures for fiscal year 1997,
although pronounced gender differences were evident,
half of all ambulatory visits among Indians age 65
years and older were for circulatory system diseases,
preventive health services, nervous system and sen-
sory organ diseases, respiratory system diseases, and
endocrine, nutritional, and metabolic disorders. Public
health nurses and community-based health care para-
professionals are important sources of health care ser-
vices to older Indians.

Lower service use rates probably indicate barriers
that restrict Indian elders’ receipt of needed health
care services. Potential barriers include problems with
availability, awareness, accessibility, acceptability,
and affordability of health care services.

Long-Term Care

Older American Indians lack long-term institutional
care provided by the IHS or any other federal agency.
The IHS continues to define its mission as acute care
and does not consider custodial long-term care to be its
responsibility. Currently, there are a limited number of
American Indian nursing homes and too few in-home

and community-based services available to relieve
families of long-term caregiving responsibilities. This
means that American Indian families, especially in
rural settings, are the primary, if not sole, providers of
long-term care to functionally dependent older Indians.

For older Indians, problems exist with access, use,
and quality of health care, and there is some evidence of
discrimination or unequal treatment. Individual beliefs
and behaviors also contribute to poor health outcomes.
Clearly, older Indians experience deficits in both health
care process and outcomes. Moreover, older American
Indians do not use services to the same extent or in the
same way as do more privileged older adults, as seen in
less use of preventive health care services, lower rates
of hospitalization, and less use of ambulatory care,
including dental care. In addition, health care quality is
not comparable, and health care is rationed by available
institutional and individual resources.

Older American Indians need to have better access
to preventive health services, especially routine health
checkups, health education, screenings, and early
access to better diagnostic procedures. Improving
Indian health will also require better funding for
community and public health services. Health
improvement depends most on improvement of the
social context of the communities in which these
elders live, including fundamental changes that effec-
tively address adequate nutrition, economic security,
educational opportunities, quality housing, protection
of the natural environment, and comprehensive com-
munity-based health efforts.

—Robert John

See also African Americans; Asian and Pacific Islander
Americans; Ethnicity and Race; Hispanics
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NEGATIVE INTERACTION

AND HEALTH

Negative social interactions, variously termed nega-
tive social exchanges, negative or harmful support,
social strain, or interpersonal conflict, appear to have
potent effects on mental health, but their effects on
physical health have been less widely studied.
Because humans have a great need for affiliation, dis-
ruptions in social relationships are an important
source of stress. Given the widely recognized role of
stress in relation to health, negative social interactions
are likely to be an important psychosocial determinant
of health as well.

Whereas past research has focused primarily on the
social support’s beneficial effects on health, recent lit-
erature has begun to explore the consequences of neg-
ative social interactions. These negative interactions
consist of contacts with others that are hurtful or harm-
ful. Research has revealed that negative interactions
are far more distressing than positive interactions are

uplifting in spite of the fact that negative interactions
occur relatively rarely in comparison with positive
interactions. Support, which is often categorized into
domains according to their function, includes instru-
mental or tangible support (providing actual physical
help), emotional support (giving encouragement or
other reassurances), informational support (offering
helpful advice or information), and (more rarely) com-
panionship (being included in events and activities
with friends or family). Negative interactions may
transpire in parallel domains of social functioning such
as inadequate, unwanted, or unsuccessful attempts at
help; criticisms or expressions of dislike; invasions of
privacy or unsolicited advice; and exclusion from
social activities. It should also be emphasized that neg-
ative interactions can range in severity from major
transgressions, such as physical or financial abuse, to
minor annoyances, such as thoughtless actions by
acquaintances.

Although they are sometimes measured in parallel
ways, negative interactions can be distinguished from
positive interactions and social support. It is easy to
imagine that the more social support an individual
has, the less conflict he or she will experience; how-
ever, this is not necessarily the case. The absence of
support does not automatically mean there is social
conflict, especially if support is not expected in the
first place. For example, if an older adult is not in need
of assistance with work around the home, a lack of
help from others is not problematic. Similarly, the
presence of conflict is not necessarily indicative of
less support. Disputes over one matter with a daugh-
ter, for example, does not necessarily mean that the
same daughter will be unsupportive on other matters.
Furthermore, difficulties with one individual often
provide the impetus for a person to seek out others for
support. Research findings appear to mirror these
complex associations between negative interactions
and support. Although some studies report that less
negative interaction is associated with more support,
others find the reverse. Still others find no relationship
at all. There are a number of reasons why negative
interactions might not imply less support, including
that the two occur simultaneously in different life
domains or with different individuals.
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Negative interactions have been measured in a vari-
ety of ways. Most commonly, researchers measure the
frequency with which certain types of negative inter-
actions (e.g., criticisms) occur over a period of weeks
or months. This approach parallels the measurement
of received support. Unlike measures of social sup-
port, which commonly focus on instrumental and
emotional domains, the domains of negative interac-
tions that have been assessed by researchers have not
been as consistent across studies. A less common
approach to measuring negative interaction is to count
the number of family members or friends in the social
network who are sources of disagreement or conflict.
This approach is parallel to social network measure-
ment of positive or supportive ties. Although
researchers have measured perceptions of social inter-
actions less often, there is good reason to do so more
often. Some supportive attempts can be interpreted as
interference, meddling, or otherwise unwelcome. A
number of studies have found that support can cause
more distress, rather than less distress, under some
circumstances, although the exact reasons for this
type of failed support and the circumstances under
which it occurs are not yet fully understood by
researchers. Similarly, negative interactions may vary
in the degrees to which they cause distress.

The link between positive aspects of social rela-
tionships and health appears to be well established,
but the health consequences of negative social inter-
actions have received much less attention. Most of the
existing evidence that has identified a connection
between negative social interactions and health comes
from studies of marital conflict. Marital conflict 
has been associated with poorer self-reported 
health, higher cardiovascular disease incidence, and
increased rates of mortality due to coronary heart dis-
ease. Much less work has investigated the health
effects of nonmarital conflict, although negative
exchanges in other relationships have been found to
be associated with rheumatoid arthritis flair-ups,
slower recovery from knee surgery, lower self-
reported health, increased cardiovascular reactivity,
and greater cognitive impairment. Investigations of
negative interactions and health have rarely been
experimental and have most often assessed both

negative interaction and health at one point in time.
Therefore, it is difficult to conclude with certainty that
negative interactions are causal.

There are several pathways by which negative
interactions may affect health. Negative interactions
may impair the immune system, increase arousal, lead
to depression, and interfere with healthy behaviors, all
of which play an important role in acute and chronic
health conditions. Specific immune system functions
that may be affected include elevated cortisol levels,
increased inflammation, and interference with the
immune protein interleukin 6 (IL-6). IL-6 is important
in T-cell and B-cell production, and it may affect viral
and cancer response, cardiovascular inflammation,
and tissue inflammation and repair. Stressful interac-
tions with others may also lead to autonomic arousal,
such as high blood pressure, which eventually will
have effects on heart disease if experienced repeatedly
or persistently. Furthermore, stress is known to cause
vascular lesions that attract cholesterol deposits in the
process of atherosclerosis. Another pathway by which
negative interactions may affect health is through their
effects on depression. A number of studies suggest
that depression is an independent risk factor for heart
disease and mortality.

An additional route by which negative interactions
may affect health is through their impact on health
behaviors. Lifestyle choices, such as diet, smoking,
and exercise, may be affected because interpersonal
problems take time and energy away from engaging in
more positive health behaviors. The stress of interper-
sonal problems may also reduce the motivation to
engage in healthier behavior by affecting depression,
self-esteem, and/or anxiety. Studies reveal some ini-
tial evidence that negative interactions and other types
of stressors may affect health behaviors, but more
work is needed in this area. Few studies have exam-
ined the impact of negative interactions on preventive
care or chronic disease maintenance, such as adher-
ence to medical regimens and dietary management,
but evidence that interpersonal conflict is associated
with poorer health behaviors suggests that this is yet
another way in which negative interactions may affect
the health of older adults. Conversely, negative inter-
actions can also be seen as a potentially positive force
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on health. Social control refers to well-intentioned
actions that are intended to improve another person’s
health behavior. Social control appears to have bene-
ficial effects on health behaviors while simultaneously
creating negative affect. Consider the situation of a
husband who nags his wife to take her blood pressure
medicine. Although the nagging may be emotionally
aversive for the wife, it also may increase the regular-
ity with which she takes her medication, thereby hav-
ing a positive impact on her physical health.

Although studies indicate that negative interactions
have physical health consequences, other evidence
suggests that illness can lead to interpersonal problems
as well. A growing number of studies suggest that
older adults who receive assistance from a spouse or an
adult child do not always respond favorably to the help
they receive. These studies reveal that up to 40% of
older adults who receive help with daily tasks from 
an informal caregiver find some of the help they
receive to be unpleasant. Negative reactions to care-
giving assistance may occur for several reasons, and
researchers are just beginning probe more deeply into
the nature of these kinds of responses. Individuals who
receive help with physical functioning (e.g., crossing
the street, going up stairs) may view the help as indi-
cating an inadequacy or as a reminder of increasing
frailty. In some studies, care recipients have reported
feelings of incapability or negative self-attributions in
response to help they receive. One study that linked
lower overall self-esteem with a greater likelihood of
distress in response to help from a caregiver is consis-
tent with this notion. Alternatively, help might be pro-
vided at the wrong time, in the wrong way, or in
inappropriate amounts by a caregiver. Another study
reports that insufficient amounts of help overall were
related to unpleasant reactions when help was pro-
vided. Further research also shows that conflict may
arise when the caregiver is critical, overprotective, or
insensitive in some situations.

Several studies indicate that, even over a matter of
several years, the frequency with which individuals
report negative interactions is highly stable during later
life. Such stability may be a sign that older adults who
report more negative social interactions are, at least in
part, responsible for creating their own interpersonal

problems. Consistent with this hypothesis, older adults
who report negative interactions with one individual
within their social circle are perhaps more likely to
report such interactions with other members of their
social circle. Alternatively, stability over time, or neg-
ative interactions with multiple network members,
may simply indicate that older adults who experience
more conflicts are members of dysfunctional families
or networks. The question of whether those reporting
more conflict are the victims or the perpetrators of
negative interactions will require further inquiry, but
one recent study found a high correlation between
older adults’ reports of giving and receiving negative
interactions, suggesting that distinguishing between
the victims and the perpetrators may be difficult.

—Jason T. Newsom and Ann E. McQueen

See also Psychosocial Theories; Social Networks and 
Social Support
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NEUROBIOLOGY OF AGING

The 1990s were designated the “decade of the brain,”
and we have in fact learned much about this most
mysterious of the human bodily organs over the past
few years. As we have gained knowledge about the
brain, we have also learned much about the dynamics
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of the brain as it develops over time—changes that
have a profound impact on the aging process overall.

The brain shrinks (the term used is atrophy, desig-
nating both the shrinking of brain tissue and the
widening of spaces or sulci between the lobes of the
brain) for both men and women at about the same rate.
For example, the average brain weight for a healthy
man at 65 years of age is approximately 1,360 grams,
and this decreases to approximately 1,290 grams by
90 years of age. The frontal and temporal cortex grad-
ually atrophies in 30% to 50% of normally aging indi-
viduals, but the parietal and occipital cortices do not
atrophy. In addition, the cerebral ventricles enlarge in
size roughly threefold (i.e., the pockets of fluid at the
base of the cortex). These changes are usually exag-
gerated in dementing disorders. Individuals vary sig-
nificantly, and these individual differences rarely
reflect cognitive capacity, although there is a loose
association between brain size and cognitive function.
Older adults with brains that appear to be markedly
reduced in size at autopsy may perform perfectly nor-
mally up until the times of their deaths.

The adult brain contains approximately 20 billion
neurons. Neurons are the key cells for transmitting
information through the brain. A number of small pro-
trusions from the main body of the neuron collect
information from neighboring cells. A long single
projection transmits this information to other cells.
There is debate as to the extent of neuronal loss in the
cortex with aging. Most agree, however, that neurons
do not usually reproduce during late life (as compared
with, e.g., liver cells) and that the numbers of neurons
gradually decrease throughout life. Neurons may
decrease in size with aging, yet this varies from one
part of the brain to another (e.g., less decrease in the
brain stem nuclei, much greater decrease in the hip-
pocampus). Although the neuron is generally no
longer able to divide after formation, it is continually
changing its synaptic connections. This action permits
the brain to recover from destruction of some parts
such as from a stroke. Such neuroplasticity has been
recognized to be a most important characteristic of the
aging brain. As nerve cells die off, there is a compen-
satory lengthening and an increasing number of den-
drites in the remaining nerve cells.

Neurons cluster together in networks or nuclei,
such as the dentate nucleus located in the cerebellum,
and project their axons often to distant portions of the
brain. The brain is not like most other organs such as
the kidney and heart; in the brain, precise anatomical
connections are extremely important. Therefore, the
axons of a particular nucleus will project to specific
regions of the brain to provide networks for complex
signal transduction.

In addition, there are numerous supportive cells,
such as astrocytes and glial cells (an abnormal pro-
liferation of which can lead to a cancers such as 
an astrocytoma or a glioblastoma). These cells may
actually increase in number with aging in areas where
neurons decrease in size and number.

With aging, deposits of materials increase in the
brain, and these deposits are frequently associated
with brain diseases. Senile plaques composed of amy-
loid (they are immunoreactive for β-amyloid) first
begin to appear in the cortex with normal aging. If 
diffuse, they are generally considered to have no
pathological significance. When they mature, pieces
of neurons filled with β-amyloid and crosslinked pro-
tein begin to accumulate around a central amyloid 
core, forming the plaque that is considered to be 
the primary pathology of Alzheimer’s disease.
Neurofibrillary tangles are normally limited to the
entorhinal cortex and the inferior temporal lobe. By
the time when neurofibrillary tangles spread to the
cortex, cognitive impairment is usually apparent—
another pathological sign of Alzheimer’s disease.
Lipofuscin, a brown “wear-and-tear” pigment, begins
to accumulate in neuronal bodies with aging but is not
associated with any specific disease process. Lewy
bodies are composed of ubiquitin or α-synuclein cyto-
plasmic inclusions that are the defining histological
lesions in the substantia nigra in Parkinson’s disease.
Lewy bodies outside the substantia nigra are present
in people with late-onset dementia who do not have
typical Parkinson’s disease. They are found in the lim-
bic and neocortical areas of the brain.

Chemical messengers or neurotransmitters are the
key connections between neurons. These chemicals,
produced in the neuron, are exuded from the axon of
one neuron and attach to receptors in another neuron.
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They are released into the synaptic cleft (the space
between neurons), and once they attach to receptors,
they create a physiological response (e.g., increasing
the flow of sodium across the cell membrane). Some
neurotransmitters, such as norepinephrine and sero-
tonin, are produced by nerve cells predominantly in the
midbrain. The axons from these cells extend to the fore-
brain in pathways that are specific to one another. In
other words, neurons that produce different neurotrans-
mitters are selective as to the areas of the brain to which
they project. Acetylcholine, in contrast, is produced in
many areas of the brain, although the long projection
neurons that use acetylcholine as a neurotransmitter are
found only in a few discrete places in the midbrain.

Different neurotransmitters have been associated
with different disease processes. Dopamine depletion
is associated with many of the functions that decrease
with aging, such as locomotion and cognitive func-
tion, which involve dopamine and dopamine recep-
tors. There is a loss of receptor binding in the frontal,
temporal, and cingulated cortices associated with age.
Overall cholinergic function declines with normal
aging (but this is not necessarily directly associated
with memory loss and aging). Acetylcholine regula-
tion is severely and adversely affected in Alzheimer’s
disease. γ-Aminobutyric acid (GABA) is a widespread
neurotransmitter that is thought to be associated with
the inhibition of neuron excitability. The antianxiety
drugs, such as the benzodiazepines, interact with
GABA to enhance this inhibition.

There may be a 10% to 20% loss of serotonin
receptors with aging (but only to middle age); how-
ever, the significance of these findings is not known.
Serotonin is thought to be associated with both sleep
and depression; many of the new-generation antide-
pressant drugs are selective serotonin reuptake
inhibitors, meaning that they increase the concentra-
tion of serotonin in the synaptic cleft by reducing the
reuptake of the neurotransmitter into the cell of origin.
Norepinephrine is another neurotransmitter thought to
be associated with mood because blockage of neuro-
transmission can lead to severe depressive episodes.
Age-related changes in norepinephrine circuits, such
as those of serotonin, are not as clear as those in
dopamine circuits.

In addition to neurotransmitters, the brain contains
many hormones such as cortisol, opioids, estrogen,
and thyroid-releasing hormone. Much of the neuroen-
docrine activity in the brain takes place in the hypo-
thalamus as it releases both stimulating and inhibiting
factors that reach the pituitary gland, which in turn
releases a variety of hormones that target different
organs throughout the body. For example, adrenocor-
ticotropin hormone (ACTH) is released from the pitu-
itary gland and targets the adrenal gland, which in turn
produces cortisol. Cortisol concentrations in the blood
subsequently feed back information to the brain on the
concentrations of these hormones via the hypothala-
mus; therefore, they control the secretion of hormones
by modulating the secretion of corticotropin-releasing
hormone from the hypothalamus.

Hormones can affect the brain in a number of
ways. For example, chronic elevated levels of cortisol,
which may result from chronic stressors in the envi-
ronment, can lead to permanent dysfunction of some
brain regions such as the hippocampus. Some have
speculated that people who have experienced consid-
erable stress throughout their lives may be at risk not
only for late-life depression but also for atrophy of the
hypothalamus and memory loss.

Vascular changes in the brain, such as small strokes
(microinfarcts) and stroke, increase in frequency with
aging. These small infarctions can lead to cognitive
dysfunction and depression. There is emerging 
evidence that these vascular changes are associated
with inflammatory mechanisms. Vascular occlusion
derives from the development of vascular plaques and
thrombosis (blood clots). Brain amyloid plaques show
many indications of inflammatory processes, as evi-
denced by increased activation of microglia. This is
associated with increased production of inflammatory
markers such as IL-6. The interest in nonsteroidal
anti-inflammatory agents (e.g., aspirin) as a preven-
tive for Alzheimer’s disease derives from the possibil-
ity of lowering risk by reducing the potential for
inflammation.

The brain has many compensatory mechanisms 
to counteract these brain changes with aging. When
speech centers in the dominant hemisphere are dam-
aged, the nondominant hemisphere may compensate
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and speech function may return gradually. Areas of
the cerebellum may be destroyed by a stroke, and
other motor systems will take over. Compensation is
greater in the higher cortical centers and decreases in
the peripheral nervous system. Therefore, it is much
more difficult to recover from a spinal cord injury
than from a brain injury.

We are now only at the threshold of understanding
the mechanisms by which the brain works and how
these mechanisms change with age. However, these
mechanisms do not inevitably determine what humans
think and how they feel. Cognitive psychology adds
an additional and necessary dimension to our under-
standing of mood and behavior.

—Dan G. Blazer
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NEUROLOGICAL DISORDERS

A number of disorders affect primarily the peripheral
neurological system of older adults. These include
Parkinson’s disease (PD), tardive dyskinesia (TD),

spinocerebellar ataxias (SA), amyotropic lateral scle-
rosis (ALS), and progressive supranuclear palsy (PSP).

The major clinical features Parkinson’s disease are
bradykinesia (a slowness of movement), rigidity, and
tremor at rest (experienced primarily in the hands).
These symptoms emerge gradually. Older adults with
PD also may have trouble with their balance, and so
falls can become a concern. Depression is a frequent
comorbid condition with PD. During the late stages of
PD, memory impairment emerges as a prominent
symptom, and the neuropathological correlates of this
memory impairment are nearly identical to those of
Alzheimer’s disease. Onset before 30 years of age is
rare, with the average age of onset being around 
60 years. Nearly 1 person in 1,000 people develops
PD during a given year among those 70 to 79 years of
age. The lifetime risk is approximately 2.5%. Once
the disease begins, people with the disease live
approximately 15 years, but the life expectancy
decreases with increased age of onset.

Classic PD is caused by degeneration of nerve cells
in the base of the brain (the substantia nigra). These
pigmented neurons produce dopamine and project this
neurotransmitter to other parts of the brain, especially
the striatum. Therefore, the main biochemical abnor-
mality in PD is a marked deficiency of dopamine in
the base of the brain. This leads to an imbalance
between acetylcholine and dopamine in the striatum
of the brain. Bradykinesia is the symptom of PD that
is associated most closely with the loss of dopamine.
Most cases of PD are sporadic, but PD has been linked
to a mutation on chromosome 4. A number of med-
ications can also cause Parkinson’s-like symptoms.
These especially include antipsychotic medications
such as haloperidol. The frequency of PD-like symp-
toms is much lower with the new-generation antipsy-
chotic drugs such as olanzapine and risperidone.

The primary treatment of PD is with medications.
Anticholinergic drugs, such as trihexyphenidyl and
benztropine, can be prescribed to correct the imbal-
ance between acetylcholine and dopamine. The
dopamine precursor levodopa is often prescribed in
combination with carbidopa (Sinemet), which makes
dopamine available to brain tissues. Bromocriptine and
other drugs enhance the effectiveness of dopamine
(they are dopamine agonists). Amantadine’s mode of
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action is unknown, but it also enhances the effective-
ness of dopamine. Selegiline is frequently used as an
adjunct to Sinemet.

Tardive dyskinesia is one of the most serious side
effects when using antipsychotic drugs, especially the
older drugs such as thioridazine and haloperidol. The
disorder manifests itself primarily with abnormal
involuntary movements that typically involve the face
initially (e.g., involuntary movements of the tongue)
and then move to include the limbs and trunk. TD is
much more common in the elderly taking these med-
ications than in younger people. There is no known
treatment. Withdrawal of the antipsychotic drug may
increase the symptoms, but with time off the drug the
symptoms can decrease. Switching to an atypical
(new-generation) antipsychotic drug may improve
symptoms, and beginning patients on these drugs,
rather than the older drugs, reduces the risk.

Spinocerebellar ataxias constitute a collection of
disorders related by a prominent ataxia (unsteadiness 
of gait). Most of these disorders are sporadic and the
cause is not known, but roughly one third are inherited
and are usually autosomal dominant. Clinical features
include disturbed gait, limb incoordination and tremor,
and dysarthria (difficulty with speech). The onset of the
sporadic forms of SA usually occurs after 55 years of
age. The condition progresses slowly, with loss of abil-
ity to walk occurring 5 to 20 years after onset. Drug
treatment of these disorders is generally unsuccessful.

Amyotropic lateral sclerosis is the most common
motor neuron disease, although it is relatively rare
(prevalence of approximately .005%). The average age
of onset is 60 years. The condition progresses rapidly,
and 50% of patients die within 3 years of onset. Long-
term survivors of ALS do occur, however, with the pro-
gression ceasing after symptoms have become
moderate to severe. The primary symptoms include
paralysis of the arms and legs, muscle cramps, diffi-
culty in speaking, and (eventually) difficulty in breath-
ing. There is typically no loss of sensory function. The
underlying pathology is the dramatic loss of nerve cells
in the spinal cord that eventually reaches the brainstem.

Progressive supranuclear palsy is a relatively rare
disease that afflicts older men more than it does older
women. The onset is between 50 and 70 years of 
age. The survival after onset is usually approximately

6 years. Symptoms resemble those of PD, but with
some clear differences. For example, PSP patients
lose their ability to voluntarily gaze downward, fol-
lowed by loss of the ability to move the eyes in all
directions. The eyes, however, will move involuntarily
in response to turning the head. The underlying cause
is atrophy of the midbrain with preservation of the
cerebellum. There is no known treatment.

—Dan G. Blazer

See also Alzheimer’s Disease; Behavioral Disorders in
Dementia; Creutzfeldt–Jakob Disease; Neurobiology 
of Aging; Stroke
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NEW ZEALAND

See AUSTRALIA AND NEW ZEALAND

NORMAL PHYSICAL AGING

Normal physical aging refers to the physiological
changes that occur with age and that are distinct from
the disorders that increase in prevalence as people
grow older. For example, age-related structural and
functional changes in the arterial blood vessels lead to
increasing systolic blood pressure. However, hyper-
tension, which is much more common among the
elderly, is not a normal consequence of aging.
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Much of what we know about normal aging 
comes from long-term follow-up (longitudinal) 
studies of “normal” individuals such as the Baltimore
Longitudinal Study of Aging, the Established
Populations for Epidemiologic Studies of the Elderly
(EPESE), the MacArthur Study of Successful Aging,
the Women’s Health and Aging Study, and the Health,
Aging, and Body Composition Study. These longitu-
dinal studies have revealed that there are tremendous
differences in normal aging among individuals. Such
differences demonstrate the importance of both genes
and environment in the aging process. Despite this
variability, however, the studies have demonstrated
several important changes that occur with age such as
the following:

• Decreased muscle mass, power, and strength
• Decreased bone mass
• Increased stiffness and decreased elasticity in the

cardiovascular system
• Decreased metabolic rate
• Decreased hormone secretion
• A decline in the regulation of the neuroendocrine

system
• Decreased maximum breathing capacity

In every organ system in the human body, there are
physical manifestations of aging that are characterized
by a progressive loss in reserve capacity to maintain
homeostasis. The adaptive response of the body to
maintain homeostasis in the setting of stress—acute or
chronic, physical or psychological—is also referred to
by gerontologists as allostasis. This term can also be
defined more simply as the ability to achieve stability
through change. The mediators of allostasis are the
neuroendocrine system, the autonomic nervous sys-
tem, and the immune system. It has been hypothesized
that individual differences in aging may be associated
with the total amount of “wear and tear” of major
stressors, which gerontologists call allostatic load.
Because allostatic load accumulates with age, it is an
important component of the normal aging process.

In the individual sections that follow, normal phys-
ical aging in different organ systems is described. In
addition, examples of differences in the physiological
adaptations to stress associated with older age are
described for each organ system.

Cardiovascular System

Arterial walls thicken and dilate with age due to an
increase in matrix deposition and cellular accumula-
tion. The walls of the arteries also stiffen with age
because of a loss of elasticity and an increase in
collagen deposition. These changes make the arteries
more susceptible to atherosclerosis. The functional
implication of the loss of vascular compliance associ-
ated with arterial stiffness is an increase in blood pres-
sure. Systolic pressure rises more precipitously than
does diastolic pressure, so the pulse pressure (systolic
blood pressure–diastolic blood pressure) also
increases with age.

The Heart

The size of the left ventricular wall appears to increase
with age due to a decrease in the number of heart
muscle cells (myocytes) and an increase in myocyte
size. Accompanied by focal collagen deposition, this
increase in size leads to a slight increase in early dias-
tolic cardiac filling pressure. Studies of cardiovascular
aging have shown minimal or no change in resting
heart rate, cardiac output, and stroke volume. There
are also no known normal changes with age in ejec-
tion fraction.

The effects of aging on cardiovascular activity are
more pronounced during exercise. Maximum cardiac
output, peak aerobic capacity, and maximum heart
rate decrease with age, but tremendous individual
variation exists. However, the effect of exercise on
cardiovascular function, even at older ages, is quite
dramatic. Physical conditioning can lessen vascular
stiffening and also increase aerobic capacity by
increasing cardiac output and oxygen use.

Respiratory System

Normal aging of the respiratory system is character-
ized by the following:

• Lung stiffness due to loss of elasticity
• Chest wall and upper airway rigidity due to calcifica-

tion of cartilage
• Loss of alveoli (air wall sacs), resulting in decreased

surface area by 20%
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The consequences of these changes include a reduc-
tion in forced vital capacity (the volume of air forcibly
expired in a normal breath) and maximum oxygen
uptake. Over time, these changes lead to decreased
exercise capacity that can be exacerbated by inactivity.

Gastrointestinal System

There are minimal gastrointestinal changes with
aging. Most examples of gastrointestinal dysfunction
are related to the interaction of these minor changes
with disease and lifestyle factors. For example,
although large intestine transit time lengthens with
age, constipation becomes a significant problem with
aging mostly in the presence of other risk factors such
as a low-fiber diet and dehydration.

The gastrointestinal functional changes include the
following:

• Reduced saliva production
• Increased esophageal dysmotility
• Decreased lower esophageal pressure
• Decreased stomach contractions
• Reduced peristalsis (wall muscle contraction) of the

of the large intestine
• Decreased liver metabolism

Renal Function

Kidney function decreases with age. Many of the clin-
ically meaningful changes in function of the kidney
are due to reduction of the renal vasculature with age.
It has been estimated that blood flow to the kidney
decreases by as much as 10% per decade. In addition,
kidneys can lose 30% to 40% of glomeruli by 60 years
of age, leading to a decreased rate of kidney filtration.
These changes are also accompanied by dysregulation
of the hormone vasopressin, increasing the risk of
dehydration.

Musculoskeletal System

MMuussccllee

Age-related changes in muscle include decreased
strength, endurance, size, and weight. Increased body
fat and decreased lean body mass contribute to these
associated changes. Although the degree to which these

changes occur is also influenced by inactivity, nutrition,
and disease, the effects can be minimized by exercise.

BBoonnee

Peak bone mass is reached by 30 years of age.
After that, bone mass declines with age, resulting in a
more porous bone matrix. Osteopenia and osteoporo-
sis are manifestations of the increased thinning of the
bone matrix.

SSkkiinn

Much of the skin changes we normally associate
with age, such as wrinkles, heavily reflect cumulative
exposure to the sun. Skin changes that do occur with
age are exacerbated by damage due to the sun’s ultra-
violet radiation. The skin changes with age include the
following:

• Thinning of the area between the dermis and the
epidermis

• Decreased elastin and collagen, reducing the skin’s
ability to retain moisture and causing the dry cracked
appearance of skin

• Cell size reduction
• Decreased subcutaneous layers of fatty deposits

beneath the dermis, possibly causing an “emaciated
appearance”

SSeennssoorryy  SSyysstteemm

The sensory system loses its acuity with age. Some
normal changes in the eye that affect vision are the
following:

• Corneal flattening, reducing transmitted light
• Diminished lens transparency, causing difficulty with

vision of “cool colors”
• Diminished retinal function due to the cumulative

effects of decreased blood flow and radiation expo-
sure, causing a reduction in spatial and contrast
discrimination

• Reduced lens elasticity that affects the focusing
power of the eye, leading to the common form of
visual changes with age known as presbyopia

Presbycusis, which is the most common type of
hearing loss associated with aging, is characterized by
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a decrease in perception of high-frequency tones. This
is manifested by a decline in speech discrimination,
especially when there are competing sounds such as
background noise. The degree of presbycusis varies
widely among individuals and may also be exacer-
bated by environmental factors such as cumulative noise
exposure, chronic disease, and ear wax accumulation.

The sensations of smell, taste, and touch also dimin-
ish with age. The numbers of receptors in all three of
these sensory systems decrease with age, requiring a
higher threshold of stimulus for the sensations. This can
cause impairment in responding to noxious stimuli
such as natural gas (smell) and heat (touch).

Neuroendocrine System

The neuroendocrine system, through the release of
hormones to target organs and regulated by the central
nervous system, controls important functions such as
energy metabolism, reproduction, and stress response
Aging of the neuroendocrine system is characterized
by changes in the regulation and response of hormone
and neurotransmitter release. However, although there
may be declines in the secretion of some hormones,
concomitant decreases in renal clearance lead to the
maintenance of some hormone levels. Specific neu-
roendocrine changes are described in the remainder of
this entry.

MMeettaabboolliissmm

Slowed metabolism with aging results in increased
fat deposition and reduced muscle mass. In addition,
normal aging is associated with a decreased appetite
and energy intake, also called the “anorexia of aging.”
Fasting glucose levels have not been shown to be
related to aging, but insulin resistance, reflected in a
prolonged response to a glucose tolerance test, does
increase with age. Metabolism is controlled by several
endocrine systems, including the growth hormone axis.

GGrroowwtthh  HHoorrmmoonnee  AAxxiiss

Insulin-like growth factor I (IGF-I) mediates the
peripheral actions of growth hormone (GH). The
plasma levels of both GH and IGF-I decline with age.
(The body composition changes previously discussed

areas associated with these alterations in GH and 
IGF-I.) The GH–IGF axis also plays a major role in
metabolism efficiency and in antagonizing the adverse
effects of chronic stress on the immune system. GH
and IGF-I also have neuroprotective effects; therefore,
reduction of these levels also has been shown to be
associated with poor cognitive functioning.

HHyyppootthhaallaammiicc––PPiittuuiittaarryy––AAddrreennaall  AAxxiiss

Although basal levels of cortisol are unchanged
with age, peak cortisol levels and increased duration
of a cortisol response to stress, such as after surgery,
remain higher in older persons. This is due to a
decline in sensitivity to the negative feedback inhibi-
tion of cortisol on the hypothalamus. Chronic stimu-
lation of the hypothalamic–pituitary–adrenal (HPA)
axis can lead to hypersecretion of glucocorticoids, in
turn leading to deleterious affects on multiple organ
systems.

TThhyyrrooiidd

There appears to be a decrease in thyroid hormone
(serum T4 and serum T3) with age; however, this
decrease in thyroid hormone correlates with the
decrease in metabolically active tissue (lean body
mass) with age. The thyroid gland also atrophies with
age. However, it appears that when the thyroid gland is
stimulated, it can normally produce thyroid hormone.

There is tremendous individual variability in these
neuroendocrine changes. Exercise has been shown in
several experimental studies to increase both GH
secretion and insulin sensitivity.

—Marjorie Marenberg

See also Body Composition; Exercise and Physical Activity;
Neurobiology of Aging
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NORMATIVE AGING STUDY

The Normative Aging Study (NAS) is a longitudinal
study of aging in men initiated by the Department of
Veterans Affairs (VA) in 1963. Its aims are to (a) char-
acterize the biomedical and psychosocial parameters
of normal aging as distinct from the development of
disease, (b) define the incidence and precursors of the
diseases accompanying aging, and (c) examine the
influence of lifestyle and major life events on aging.
This entry briefly describes the study design and cur-
rent status of the cohort and also summarizes some
recent research.

Study Design

Originally, men reported every 3 to 5 years for a clin-
ical exam (every 5 years if < 52 years of age, other-
wise every 3 years); since 1984, all are seen every 3
years. The exam includes a medical history, a stan-
dardized physical and medical exam, clinical chem-
istry, anthropometric measurements, and a medication
and smoking history. Periodically, surveys are mailed
to assess various psychosocial topics such as health
behaviors, work and retirement, and personality and
well-being. Although most men participate in both the
exam and the survey sequences, approximately 200 to
400 men participate only in the surveys.

NAS Cohort

As of December 2005, 1,114 (49%) of the original
2,280 men are continuing participants. A total of 1,045
(> 45%) have died, 117 (5%) have dropped out, and 4
(< 1%) have been lost to follow-up. Among 
current participants, the mean age is 77 years (SD = 7,

range = 60 to 100); half are 72 to 82 years of age. The
Dental Longitudinal Study (DLS), which began in
1968, recruited 1,231 NAS men for a longitudinal study
of dental health and aging. Approximately 30% of these
men are still actively participating in this study, now
conducting its 12th cycle of triennial examinations.

Research Activities

This section briefly describes research activities in sev-
eral domains. (For further information on the study,
available data, and a list of publications, see www
.maveric.org/route/maveric/news/readnew.asp?id=27.)

PPeerrssoonnaalliittyy

Personality has been studied in its own right as 
well as in relation to health and health behaviors.
Longitudinal changes within-person in personality,
well-being, and affect have been examined, and
between-person predictors of changes, including health
and life events, have been identified. Using data from
the Minnesota Multiphasic Personality Inventory-2
(MMPI-2) administered in 1991, positive (e.g., opti-
mism) and negative (e.g., hostility, depression, anxiety)
emotions have been studied in relation to health out-
comes such as incidence of coronary heart disease
(CHD) and pulmonary function. In general, positive
emotions were associated with lower risk of CHD and
with slower decline in pulmonary function, whereas
negative emotions were associated with greater risk of
CHD incidence.

CCooggnniittiioonn

The impact of vascular disease on cognition, as well
as modifying effects of environmental and dietary
exposures, has been examined. Christopher Brady 
and colleagues studied the cognitive effects of hyper-
tension and found that men with uncontrolled hyper-
tension performed worse on several tasks than did
normotensives who did not differ from controls or
from untreated hypertensives. Marc Weisskopf and
colleagues found that higher bone lead concentrations
were associated with faster decline on the Mini-Mental
State Examination (MMSE), with a one-interquartile
higher lead concentration being equal to roughly 
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5 years of aging. Examining the effects of B vitamins
on cognition, Katherine Tucker and colleagues found
that men with lower plasma B vitamin levels and
higher homocysteine had greater declines in construc-
tional praxis, as assessed by a spatial copying task.

PPoossttttrraauummaattiicc  SSttrreessss  DDiissoorrddeerr

Although many NAS men served in World War II or
in the Korea conflict, and approximately 25% experi-
enced combat, the prevalence of posttraumatic stress
disorder (PTSD) by self-report is low, as noted by
Avron Spiro III and colleagues in 1994. However, men
with current or lifetime PTSD (by clinical exam) expe-
rienced greater increases in mental and physical health
symptoms during and after retirement than did men
with trauma only or with no exposure. E. H. Davison
and colleagues examined three samples of older veter-
ans, including NAS men, to describe the construct of
late-onset stress symptomatology (LOSS), a late–late
sequel to early-life traumatic exposure such as combat.

OOrraall  HHeeaalltthh

Judith Jones and colleagues examined oral health-
related quality of life (OQOL) measures in NAS men
and in a sample of VA patients and found that OQOL
scales were reliable and valid in both. However, oral
clinical assessments were associated with OQOL
measures in the latter sample but not in the NAS men.

BBiioommeeddiiccaall  RReesseeaarrcchh

S. W. Tsaih and colleagues found that renal func-
tion, especially among men with hypertension or dia-
betes, was negatively affected by both stored and
circulating lead levels. Joel Schwartz and colleagues
found an interaction among the presence of the glu-
tathione-S-transferase M1 (GSTM1) allele, statin use,
and fine particulate exposure on heart rate variability
(HRV), such that men without the GSTM1 allele had
greater decreases in the high-frequency component of
HRV than did men with the allele; the use of statins
eliminated the particulate effect.

—Avron Spiro, III and 
Pantel S. Vokonas

See also Economics of Aging; Health and Retirement Study
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NURSING ROLES IN HEALTH

CARE AND LONG-TERM CARE

Nurses comprise the largest proportion of employees
in long-term care (LTC). Residents require nursing
care more than any other service provided by institu-
tions of LTC. The majority of residents in LTC require
custodial care, which consists of assistance with
bathing, dressing, feeding, and mobility. Other resi-
dents may require a higher level of care called skilled
nursing care, which includes treatments to manage-
ment disease such as tube feedings, ostomy care, and
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rehabilitation services. This wide variation of resident
needs serves as the basis for the multiple levels of
nurses working in LTC. Registered nurses (RNs) in
the United States care for more than 1.4 million older
adults in the nation’s 16,000 nursing homes. The role
of the RN can vary depending on the size of the LTC
facility but is primarily a role of management and
leadership. An advanced practice nurse, such as a
geriatric nurse practitioner (GNP), holds a master’s
degree in nursing and provides residents with primary
care that includes health promotion, maintenance of
care, and case management. Licensed practical nurses
or licensed vocational nurses (LPNs/LVNs) are the
largest providers of skilled nursing care in LTC and
represent the largest number of licensed nurses in
LTC. The role of the LPN/LVN often entails entry-
level management as charge nurses of units within the
LTC facility. Certified nursing assistants (CNAs) are
not nurses but provide the bulk of custodial nursing
care for residents. The American Nurses Association
defines a CNA as an unlicensed individual who is
trained to function in an assistive role to the licensed
nurse in the provision of patient care. To gain the title
of CNA, each nursing assistant must complete a
course of study and be certified by a national exami-
nation that has both a written and clinical component.

The role of the RN is the most versatile nursing
role in any LTC facility. RNs are directors of nursing
(DONs), assistant directors of nursing (ADONs),
infection control officers, risk managers, and 
quality improvement and compliance coordinators.
Depending on the size of the LTC facility, these roles
may be separate positions or combined into one or
more positions. All LTC facilities are required to have
an RN who is accountable for the nursing care deliv-
ered to residents. The title of this RN is usually the
director of nursing, and the areas of responsibility
include the coordination and management of the day-
to-day operations of the nursing department. Other
responsibilities include administrating the budget, hir-
ing and supervising the nursing staff, conducting
employee performance appraisals, retaining employ-
ees, and coordinating interdisciplinary resident care
teams. DONs have direct responsible for the clinical
activities of preventing and controlling infections in
the LTC facility, promoting client safety, and keeping

the facility in compliance with federal and state
regulatory agencies. In light of the current nursing
shortage, qualifications to be a DON are often based
on experience in geriatric nursing and LTC rather than
on the college degree held. However, there is a grow-
ing trend to employ nurses with a baccalaureate or
master’s degree whenever possible. The National
Association of Directors of Nursing Administration in
Long-Term Care offers a certification examination for
RNs in DON positions.

Advanced practice nurses (APNs) are RNs who
have received additional education, especially in diag-
nosis and treatment of disease. APNs generally hold a
master’s degree and must have a national certification
in a specialty area. Most APNs working in LTC 
are nurse practitioners with education in gerontology.
Gerontological nurse practitioners are particularly
suited to care for older adult residents in LTC. APN
roles and skills include conducting health assessments,
conducting history and physical examinations, ordering
and interpreting diagnostic and laboratory tests, pre-
scribing medications, and providing teaching and coun-
seling. APNs have been shown to significantly improve
the health and care of older adults in LTC facilities by
providing timely urgent/sick resident visits, preventive
care, and disease management. APNs influence the
quality of care in LTC facilities by participating in staff
development and new program initiatives to improve
care and resident/family satisfaction. As a result of
APN practice in LTC; residents experience fewer hos-
pital admissions and emergency room visits.

RNs or LPNs/LVNs can fill the role of charge
nurses in LTC facilities. In most cases, this role is
assumed by LPNs/LVNs. Charge nurses report to the
ADON or DON. Primary responsibilities of the
charge nurse are staff assignments, work schedules,
delegation of care, and supervision of staff during a
shift. In addition, charge nurses may have direct care
responsibilities such as medication administration,
treatments, and documentation. Charge nurses assume
a leadership role by assisting the DON or ADON with
team building and conflict resolution that can affect
staff morale. Charge nurses are most often used on
weekends, evenings, and night shifts.

The staff nurse role can be assumed by either 
RNs or LPNs/LVNs, but it is usually assumed by
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LPNs/LVNs in LTC facilities. The responsibilities of
the staff nurse depend on the type of nursing care
delivery system that is in place at the facility. Two
common approaches to nursing care delivery in LTC
are functional nursing and team nursing. Functional
nursing assigns the staff nurse to a specific aspect of
care. For example, one nurse may be assigned to
administer all of the medications, whereas another
nurse will do all of the treatments on a unit. Team
nursing requires an RN to lead the team and uses a
mix of RNs, LPNs/LVNs, and CNAs to provide care
for a group of residents. It is the sole responsibility of
the RN staff nurse or team leader to assess and for-
mulate a holistic plan of care for each resident and to
coordinate the care that the resident is to receive from
the interdisciplinary team. RNs may also provide
direct care to the resident. LPN/LVN staff nurses pro-
vide direct care, such as administering medications
and treatments, and carries out the resident’s plan of
care under the supervision of the RN. Traditionally,
the care of older adults in LTC would include man-
agement of multiple chronic illnesses such as diabetes
mellitus, hypertension, and arthritis; rehabilitation of
acute illnesses such as stroke, hip fractures, and joint
replacements; and prevention and management of
common geriatric syndromes such as falls and
polypharmacy. The American Nurses Credentialing
Center offers a certification in gerontological nursing
for RNs. The American Nurses Association has devel-
oped and published the second edition of the Scope
and Standards of Gerontological Nursing Practice.

CNAs represent 60% to 70% of nursing staff in LTC
and provide as much as 70% of the direct care to the
residents. The licensed nurse, usually in the role of
charge nurse, is responsible for the care provided to res-
idents by CNAs. Responsibilities of the CNA include
bathing, feeding, maintaining the residents’ environ-
ment, and helping the residents with mobility needs. As
primary caregivers, CNAs often develop close relation-
ships with the residents, and this can be a source of
resident satisfaction. Residents depend on CNAs for
meeting personal care, social, safety, and environmental
needs on a 24-hour basis. These caregivers play a key
role in the delivery of nursing care in all LTC facilities.

Nurses have myriad roles and responsibilities in
caring for older adults in LTC. Various levels of nurs-
ing are used to provide care from a core set of roles.
In their daily activities working with older adults,
nurses are healers, caregivers, educators, coordina-
tors of care, and advocates, as noted by Charlotte
Eliopoulos in 2001. As healers, nurses help older
adults to overcome and cope with illness, assist in
restoring function, and support quality of life. The
caregiver role ensures that the personal care needs of
older adults are met. Nurses are educators both for-
mally and informally as they share knowledge 
and skills with older adults about their health.
Nurses use a holistic approach to resident care, mak-
ing nurses ideal for the role of coordinators of care.
Coordinating the services that the residents require
from the interdisciplinary team ensures that resident
needs will be met in a timely, cost-effective, and effi-
cient manner. As advocates, nurses help older adults
to assert their rights and obtain services to meet 
their needs in an ethical and dignified manner. The
Department of Health and Human Services estimates
that the population of older Americans will double by
2030. The fastest-growing segment of this older pop-
ulation is those age 85 years and older. More than
18% of people in this age group will reside in LTC
facilities, making nurses a valuable resource for the
future.

—Gloria Brandburg

See also Geriatric Team Care; Gerontological Nursing; 
Long-Term Care
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NUTRITION AND PUBLIC HEALTH

The maintenance of good nutritional health is essen-
tial to healthy aging. Healthy aging can be described
as the maintenance of physical and cognitive func-
tioning, the prevention or delay of chronic disease and
disease-related complications, and the fostering of
overall quality of life. The older population is rapidly
growing in absolute numbers and as a proportion of
the total population, especially in rural areas, where
more than 20% of the population is age 60 years 
and older. Length of life is also increasing, and the
increased longevity is often accompanied by a greater
presence of single and multiple chronic illnesses for a
longer period of time. An expanding body of literature
suggests that health conditions or illnesses may drive
a progressive process that includes impairment, func-
tional decline (both cognitive and physical), disability
(difficulty and dependence in daily activities), and
adverse health outcomes such as more frequent and
longer hospitalizations, institutionalization, and
premature death. Considering that nutrition has been
shown to be associated with 4 of 10 leading causes of
death (coronary heart disease, some types of cancer,
stroke, and type 2 diabetes), as well as with hyperten-
sion and osteoporosis, healthy eating is a modifiable
factor that influences the prevention and management
of chronic illness and promotes overall health and
function. Thus, the critical role of nutrition in aging
makes nutritional health a public health issue.
Nutritional health is determined to a large extent by
the intake of the appropriate type, amount, variety,
and quality of foods that are necessary to provide the
needed calories, protein, carbohydrates, lipids, vita-
mins, and minerals to achieve and maintain optimal
health and function.

The achievement and maintenance of good
nutritional health and a longer and healthier life
require public health efforts at the level of individuals,
families, organizations, communities, and policy.
Public health linkages with nutrition in older adults
have taken many forms. These include articulating a
national agenda, developing and disseminating

nutritional recommendations, and providing nutrition
assistance programs. There is a history of public
health recognition of an association between nutrition
and healthy aging. The Older Americans Act has a
national aim to promote better health through
improved nutrition and at the same time to help older
adults remain independent and functioning in their
own homes. In 1992, an Institute of Medicine (IOM)
report highlighted the importance of nutrition in the
maintenance of health, quality of life, and physical
independence in older persons. In 2000, with the IOM
report on The Role of Nutrition in Maintaining Health
in the Nation’s Elderly, a need was cited for improved
coverage of nutrition services in the older population.
Older adults were identified as being at high risk for
malnutrition, with malnutrition generally considered
as poor nutritional health status. Malnutrition may
result from an inadequate or excessive intake and
from reduced absorption of overall calories,
protein, carbohydrates, lipids, vitamins, and minerals.
Building on more than two decades of prior work, the
national priorities of Healthy People 2000, a U.S. gov-
ernment publication detailing disease prevention and
health promotion objectives, identified nutrition as 1
of 22 priority areas. This was followed by Healthy
People 2010, which provided a comprehensive set of
objectives that focused on disease prevention and
health promotion to increase quality and years of
healthy life and to eliminate disparities. These objec-
tives are spelled out in several Healthy People 2010
objectives that address nutrition-related topics such as
osteoporosis, diabetes, cancer, heart disease and
stroke, mental health, oral health, food safety,
weight status, food and nutrient consumption, and
food security.

There are two different sets of nutritional recom-
mendations that have become part of national policy;
one addresses individual nutrients, and the other
addresses foods and food groups. Historically, recom-
mended dietary allowances (RDAs), which were
introduced to characterize age and gender group lev-
els of adequate intake of individual nutrients, were
designed to address the needs of healthy people. Prior
to 1997, all persons age 50 years and older were given
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the same recommendation. In 1997, the Food and
Nutrition Board extended prior reports by introducing
dietary reference intakes (DRIs), which were based on
the most current scientific information to provide age
and gender group reference values for dietary intake
of protein, fiber, vitamins, and minerals. In an effort to
recognize different requirements for older adults, the
DRIs categorized two groups of older adults: 51 to 70
years of age and over 70 years of age. There is much
disagreement in the literature as to the adequacy of
individual nutrient recommendations for older adults
who are less healthy, have multiple chronic illnesses,
take prescription medications from a variety of thera-
peutic classes, and/or live in different settings (com-
munity dwelling, hospitalized, postacute hospital,
assisted living, adult day care, long-term residence
care, or hospice). Because scientific inquiry is a
dynamic process and current scientific information is
expanding, it is not clear how the recommendations
themselves will continue to evolve. Several questions
of particular interest to older adults have been raised.
What will trigger a new review, especially of nutrients
such as calcium and Vitamin D? Is there an ongoing
process for reviewing and revising recommendations?
Even with concerns that current nutrient recommen-
dations may underestimate actual needs of older
adults, numerous studies have shown that substantial
proportions of various subgroups of older adults usu-
ally consume individual and multiple nutrients at less
than the recommended levels. This underconsumption
is problematic for older adults, especially women,
minorities, and rural residents, when considering the
demonstrated importance of some vitamins and min-
erals to older adults in several cross-sectional studies.
For example, a large proportion of older adults con-
sume low levels of calcium and even lower levels of
Vitamin D. These are two critical nutrients that are
known to influence muscle metabolism and bone
health; deficiency in these areas may lead to low bone
mineral density, increased risk of fracture, falls,
poor lower extremity physical performance (e.g., bal-
ance, walking, lower leg strength), and disability.
Three additional vitamins—B12, B6, and folate—are
needed for the nervous system, to protect against cog-
nitive decline, and to regulate levels of homocysteine.

Other vitamins and minerals serve as antioxidants in
normal immune function, vision function, and so on.
The importance of these nutrients is increased for
older adults due primarily to physiological changes
and increased use of prescribed and over-the-counter
(OTC) medications that affect the efficiency of 
synthesis, absorption, and/or use of nutrients.

Whereas DRIs described nutritional recommenda-
tions at the level of individual nutrients, another set of
recommendations, Dietary Guidelines for Americans
(DGA), stressed an overall healthy pattern of eating.
As illustrated with the Food Guide Pyramid, the
emphasis is on a daily diet that includes whole grains;
dark-colored vegetables; deeply colored fruits; low-fat
or fat-free milk or milk alternatives; lean or low-fat
meats, poultry, fish, beans, eggs, and nuts; and foods
low in fat, saturated fat, trans fat, cholesterol, salt
(sodium), and added sugars. Older adults who eat this
way will be more likely to achieve higher levels of
vitamins, minerals, and fiber. The recommendations
also stress the importance of food safety practices
(hand and surface washing, cross-contamination
avoidance, cooking temperatures, and refrigeration)
that can prevent foodborne disease. Foodborne dis-
ease is an increased problem for older adults who may
be compromised by smaller doses of foodborne dis-
ease and be more likely than others to suffer more
severe consequences.

There are several federal programs that provide
food assistance to older adults. The most com-
monly used programs are the U.S. Department of
Agriculture’s (USDA) Food Stamp Program and the
Older Americans Act Nutrition Program’s (OAANP)
congregate and home-delivered meals. Although
many older adults are eligible for food stamps, a small
percentage of eligible older adults choose to partici-
pate in this program. The literature suggests a variety
of reasons for lack of participation such as stigma
attached to receiving benefits, difficult or demeaning
application process, and minimal benefits. The con-
gregate meals program was initiated to provide both
nutrition and socialization to older adults, whereas the
home-delivered meals program provides nutritious
meals to homebound older adults. In both meals pro-
grams, each meal must provide at least one third of
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RDAs and use the framework of the DGA. In addi-
tion, the providers of OAANP regularly screen their
participants for nutritional risk based on a 10-item
instrument that focuses on food group intake, ade-
quacy of resources, eating in isolation, medication
use, weight change, and physical limitations. Despite
participation in food assistance programs, the litera-
ture shows that many older adults still have less than
adequate diets.

What makes nutrition in older adults a critical pub-
lic health issue is the complex nature of nutritional
health. First, there are many different indicators 
of deficiency, excess, or both in nutritional health.
Overall nutritional deficiency or excess can be shown
through anthropometric (body mass index [BMI] or
waist circumference), clinical (unintended weight
change, bone density, or muscle strength), biochemi-
cal (serum levels of specific markers), or dietary mea-
sures (usual self-reported dietary intake). Individually,
these measures describe deficiency or excess; in com-
bination, they may describe both deficiency and
excess. For example, studies reported in the literature
suggest that an older adult may be obese and still have
deficiencies on key nutrients because of the consump-
tion of less nutrient-dense (empty calorie) foods that
are high in fat and deficient in key nutrients. Second,
nutritional health, independent of dietary intake, may
be influenced by altered absorption, use, or excretion
as a result of underlying health conditions, physiolog-
ical changes, and/or medication use. All three are
highly prevalent in older adults. For example, physio-
logical changes result in reduced synthesis in the body
of Vitamin D, low levels of Vitamin D reduce the
absorption of calcium, and use of diuretics increases
the excretion of fluids and water-soluble vitamins
such as Vitamins C and B.

Food intake is influenced directly by the number of
meal occasions, meal size, and food choice. Studies
have shown that nearly 20% of older adults do not
usually eat a breakfast meal. The breakfast meal is a
nutrient-dense meal; for older adults who do not reg-
ularly consume a breakfast meal, their usual nutrient
intake in total calories, vitamins and minerals, and
fiber is significantly lower than that of older adults
who usually have a breakfast meal. In addition, many

older adults face the risk of not having enough food;
they may adopt strategies such as limiting the size of
meals or portions to stretch the available food. The lit-
erature suggests that this may be the result of having
competing demands for limited resources; that is,
choosing among medications, bills, and food when
spending money. In this case, older adults may choose
cheaper or smaller meals, thereby limiting the quality
and quantity of food and increasing the risk for low
nutrient intake.

Healthy eating relies on food choice. The process of
food choice is influenced by personal factors, ade-
quacy of individual and community resources, social
context, and food environment, and it involves deci-
sions made on convenience and quality. Individual and
community resources might not be enough for older
adults to be able to choose the types of foods for opti-
mal nutritional health. Food assistance programs may
be inadequate in light of expected and unexpected out-
of-pocket expenses. Other community programs, such
as meals programs, might not be available due to lack
of money or volunteer resources. The most recent eval-
uation of these programs reported that many programs
maintained large waiting lists for program participa-
tion. Other community factors, such as neighborhood
safety, lack of business community involvement, geo-
graphic isolation, and minimal or lack of transporta-
tion, challenge the ability of older adults to access food
stores for healthy choices. This is exacerbated by the
overall lack of supermarkets or grocery stores in cer-
tain areas, especially rural and impoverished urban
areas, and by challenges of the home environment,
such as inadequate refrigeration. This means that some
older adults must shop more frequently for fresh gro-
ceries or make other choices. Furthermore, the type of
stores that may be available, such as convenience
stores, provide food options that restrict the quality of
the diet and improved eating patterns by selling few
fresh fruits and vegetables (or none at all), processed
meats (or no meat at all), canned vegetables high in
sodium, and limited low-fat or fat-free dairy products.
Closer proximity to supermarkets is associated with
increased fruit and vegetable intake. Furthermore, dif-
ferences in access to food stores can significantly
affect the prices that older adults face, older adults’
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average food costs, and their overall food purchasing
power. Reports indicate that comparable foods are
more expensive in convenience stores than in super-
markets or grocery stores. For older adults without
access to transportation, transportation costs for
grocery shopping further reduce the amount of money
available for food purchases. Despite published
research showing that the local food environment is
associated with diet quality and that poor and minority
communities have less access to supermarkets and face
higher prices for food, this knowledge has not trans-
lated into improved access to healthy food choices,
especially among older adults.

In addition to having access to suitable healthful
foods that are affordable, there are psychosocial and
physiological factors that also influence the choice of
foods such as culture, ethnic background, food texture
and appearance, perceived intolerance, cognitive
function, depression, and life stressors. Physiological
factors that particularly influence older adults include
burden of individual and multiple diseases, alterations
of sense of taste or smell, dental status, long-term
effects of earlier periods, and medications. Having few
or new teeth poses a nutrition problem for older adults.
Endentulousness is more of a problem for minorities
and results in a diet that is lower in good nutrients and
higher in sweets and desserts. The literature reports
that non-Hispanic White older adults who are edentate
eat more fats, cholesterol, saturated fat, and meats and
also consume less Vitamin A than do those who are
dendate. The type of foods that older adults choose to
eat is also determined by challenges they face in meal
preparation such as difficulty with mobility or balance,
reduced manual dexterity or hand grip, diminished
vision, and memory loss. These affect whether indi-
viduals can prepare foods in the home on their own or
whether they need to choose foods that are already
prepared or that require minimal preparation.

In sum, a new paradigm of nutrition and aging rec-
ognizes a number of key nutritional issues. Diet is a
critical component of healthy aging; good nutritional
health plays a role in maintaining physical and cogni-
tive function. The focus of nutrition and public health
is shifting from alleviating nutrient deficiencies as 
an outcome to stressing meal patterns and chronic

disease prevention and management. The mainte-
nance of good nutritional health for a growing older
population requires approaches that recognize 
multiple levels of influence on the individual from
social networks, organizations, communities, and pol-
icy. More attention needs to be given to the nutritional
needs and challenges of healthy eating of various sub-
groups of older adults such as individuals with
chronic conditions, those from different racial/ethnic
minorities, and those who reside in rural settings.
Research also needs to consider the challenges to
older adults from the food environment—accessibility,
availability, affordability, and acceptability of health-
ful food.

—Joseph R. Sharkey
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NUTRITION, MALNUTRITION, 
AND FEEDING ISSUES

Nutrition is a fundamental necessity with special
considerations in the older adult. Maintaining
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adequate nutrition is essential to healthy aging, yet
this population is at high risk for malnutrition and
undernutrition, primarily because of physiological
and social changes that transpire over the course of
their lives. Malnutrition exists in community-
dwelling, hospitalized, and institutionalized older
adults and is associated with increased morbidity and
mortality. Macronutrient (protein energy) and
micronutrient (vitamins and minerals) deficiencies are
common. Age-related changes in physiology, metabo-
lism, and functional status alter nutritional require-
ments. For example, there is redistribution of muscle
mass and fat content that changes energy require-
ments as well as immunological changes that increase
susceptibility to infection. Gradual reduction in ali-
mentation is also common and is recognized as
anorexia of aging. Other contributors to the propensity
for malnutrition include underlying medical
conditions, medication use, an unsupportive social
environment, and dentition or feeding issues. The con-
sequences of malnutrition can affect cognitive and
functional abilities and, if severe, can be detrimental
to the older adult. Osteoporosis, for example, results
from inadequate calcium and Vitamin D intake and is
associated with a higher risk of hip fracture. Hip frac-
tures consequently have a high mortality rate.
Nutritional assessments should identify those at risk
and allow for developing a plan that focuses on nutri-
ent replacement and preserving functional indepen-
dence while maintaining quality of life.

Physiological Changes of Aging

RReedduucceedd  MMeettaabboolliicc  RRaattee

The most dramatic physiological change that
affects nutrition occurs in body composition. Lean
body (muscle) mass decreases and fat content
increases naturally over the decades of life. This situ-
ation is preventable with nutritional balance and exer-
cise. Muscle mass is slowly lost because there is a
reduction in protein synthesis and an inability for the
body to retain by-products for efficient muscle pro-
duction as the body ages. Loss of muscle mass (or sar-
copenia) begins after 25 years of age and accelerates
after 45 years of age. The development of sarcopenia

is multifactorial in origin and is due to a reduction of
motor neurons, a decrease in anabolic hormonal influ-
ences, and disuse atrophy. Sarcopenia influences mus-
cle strength, gait, and balance and also contributes to
the increased risk of falls and frailty. The biggest
impact of sarcopenia on nutrition is reduced energy
requirements and metabolism. This reduction in meta-
bolic rate can be countered by increasing exercise and
protein intake to maintain healthy muscle mass.
Particular attention must be given to the increase in
protein requirements of the older adult because pro-
teins are not produced or used as efficiently by the
aging body. In general, 1 milligram per kilogram
(mg/kg) of body weight per day of protein consump-
tion is considered to be adequate.

The composition of body fat also changes in quan-
tity and location. Body fat increases over time and is
associated with metabolic consequences such as
insulin resistance, elevation of triglycerides, and an
increased risk of diabetes or hypertension. There is a
linear increase of total body fat mass between 40 and
80 years of age. The distribution seems to favor a trun-
cal, abdominal, and visceral distribution. This cen-
tripetal distribution is associated with an increased
risk of those conditions noted previously and cardio-
vascular disease. Despite the natural propensity for
these changes, lifestyle interventions of diet and exer-
cise can delay the process by preserving muscle mass,
in turn reducing fat production. Resistance exercises
focus on strengthening and rebuilding larger muscle
groups not only to increase metabolic rate but also to
improve functional status.

IImmmmuunnoollooggiiccaall  CChhaannggeess

The immune system serves to protect the body from
being compromised by infection. This duty is carried
out primarily by lymphocytes. The basal dysregulation
present in the aging immune system directly involves
reduction in lymphocyte numbers as well as impaired
function. Chronic changes include lymphocyte (T-cell)
depletion, senescence, membrane rigidity that impairs
T-cell signaling, and reduced T-cell reactivity. The
main function of the T-cell is to destroy intracellular
bacteria, viruses, fungi, parasites, and mycobacteria.
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This reduction in T-cell number and function explains
the increased susceptibility to upper respiratory infec-
tions, shingles, tuberculosis, and other infections com-
monly seen in older adults. B-lymphocytes assist in the
antibody response and are less affected by the aging
process. The presence of protein energy malnutrition
(PEM) leads to reduced lymphoid proliferation, further
compromising immune function and prolonging the
recovery phase after illness.

AAnnoorreexxiiaa  ooff  AAggiinngg

The reduced metabolic rate and physical activity
seen with aging lead to a decline in food intake
throughout life that predisposes the older adult to
PEM. Changes in hormone levels and digestive tract
function also contribute to this anorexia of aging.
Cholecystokinin, the hormone responsible for making
a person feel full, increases with age. Delayed
stomach emptying also occurs. Solid foods stay in the
stomach longer, thereby maintaining elevated levels
of cholecystokinin. The passage of liquids through the
stomach is unchanged and has little effect on chole-
cystokinin levels. Therefore, liquid supplements given
between meals do not tend to decrease the amount of
food intake at meals. This allows for meaningful
supplementation in ill or malnourished older adults.
Sex hormones also influence hunger. Testosterone
increases and estrogen decreases appetite in men and
women, respectively. As testosterone levels decrease
with aging, there may be an association with reduced
oral intake and sarcopenia. Estrogen reduction in
menopause may explain why the level of oral intake in
women does not decline in parallel with that in men.
Older adults should make an effort to maintain
proper protein energy intake and exercise regularly.
Supplements consumed between meals can enhance a
suboptimal diet.

Malnutrition

The presence of malnutrition is associated with
increased complications and adverse health outcomes.
Although micronutrient deficiencies are common,
moderate to severe macronutrient deficiencies or PEM
has the greatest clinical impact. There is altered

immunity, impaired wound healing, increased health
care use, increased incidence of delirium, and
increased mortality. Identifying those at risk can be
challenging because older adults are at high risk for
malnutrition independent of their living situation. In
increasing order, community-dwelling, hospitalized,
and institutionalized individuals are at risk for malnu-
trition. Homebound older adults are at higher risk than
are more independent community-dwelling individu-
als. Health care providers may detect those at risk by
monitoring for weight loss, screening diet, obtaining a
medical history, identifying prescription and over-the-
counter drug use that may affect appetite, and evaluat-
ing the social support available to the older adult.

Weight loss may be an early indicator for those at
risk for malnutrition. The presence of unexplained
weight loss should raise suspicion of possible 
underlying nutrition problems. A loss of 10% of 
body weight during a 6-month period or a loss of 5%
of body weight during a 1-month period is widely
accepted as posing a significant risk of malnutrition.
Various anthropometrical measures and screening
methods are available, but no single measure seems
reliable enough to support a diagnosis of malnutrition
alone. These tools used in combination with a detailed
medical history, weight history, and diet screen seem
to better reflect the older adult’s nutritional status.
Markers associated with malnutrition in older adults
include a low body mass index and a low serum albu-
min level. In more severe cases, a low serum total cho-
lesterol level can be seen.

Feeding Issues

The list of medical illnesses associated with micronu-
trient or macronutrient malnutrition is extensive and
involves essentially all body organ systems. Cognitive
disorders, such as dementia, have been associated with
Vitamin B deficiencies. Medical conditions associated
with weight loss and malnutrition include congestive
heart failure, emphysema, cancer, and chronic kidney
and liver disease. Micronutrient and nutritional support
given in the form of vitamins and oral supplements is
instrumental in establishing the best possible physical
condition. A gastrostomy tube should be considered for
those who cannot meet their nutritional requirements.
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The use of gastrostomy tubes or intravenous nutritional
replacement should be considered in situations where
this will have a positive impact on the older adult’s
quality of life. These artificial means of alimentation
might not be useful in severely ill or debilitated indi-
viduals or in those with advanced dementia.

In addition, social, functional, and financial issues
affect access to food and should be addressed with
health care providers and social services. Poor dentition,
mouth pain, lack of dentures, and swallowing difficul-
ties all contribute to poor alimentation. These issues
should be evaluated and corrected whenever possible.

—Anita C. Mercado
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OBESITY

The national epidemic of obesity has now extended to
older persons. Substantial evidence links overweight
and obesity to an increased risk of serious comorbidi-
ties that include hypertension, dyslipidemia, heart
disease, insulin resistance and diabetes, metabolic syn-
drome, cholelithiasis, respiratory impairment, gout, and
osteoarthritis. Obesity among older persons has also
been linked with increased likelihood of self-reported
functional limitations, a decline in measured physical
performance, and an elevated risk of functional decline.
An obese Medicare beneficiary costs $1,486 more in
health care expenses per year than does an individual of
healthy weight. This entry focuses on obesity in the
elderly to include recent trends, etiologies, impact on
health and function, and potential interventions.

Defining Overweight and Obesity

Body mass index (BMI) has become a widely used
formula to assess body fat indirectly. BMI is calcu-
lated as body weight in kilograms (kg) / height in
meters squared (m2). In 1998, the National Institutes
of Health set criteria to define overweight and obesity
as BMI ≥ 25 and BMI ≥ 30, respectively, but standards
have not been adopted specifically for older persons.
Although BMI suffers from limitations as a proxy of
measure of adiposity, it is nonetheless useful for
screening applications and for guiding interventions.

Prevalence and Trends of Obesity

The prevalence of overweight and obesity in older
Americans has increased dramatically (Table 1).
Obesity is more prevalent among older women than
among older men, and it is appreciably greater among
young-older persons than among old-older persons.
The prevalence of obesity declines precipitously after
80 years of age.

The Causes of Obesity

Obesity is a multifactorial chronic disease. Selected
key risk factors include genetic predisposition, certain
medications, lifestyle, and behavior. Studies with
twins reveal marked concordance in obesity. Pairs 
of twins exposed to periods of positive and negative
energy balance experienced greater similarities for
rate of weight gain, proportion of weight gain, and
body site of excessive fat deposition than did non-twin
pairs. A number of gene polymorphisms have also
been linked to increased risk of obesity.

Weight gain is frequently experienced during middle
age. The onset of menopause in women can be associ-
ated with additional weight gain. Body fat tends to peak
later in women than in men and may occur as late as 
50 to 60 years of age. A decrease in lean body mass
(sarcopenia) and an associated decline in resting energy
expenditure also occur with aging. Most obese older
persons were overweight or obese as middle-aged
adults and have suffered weight excess for many years.

O



Polypharmacy is common among older persons,
and selected medications may also contribute to
weight gain. Antidepressants (e.g., fluoxetine, mir-
tazapine, phenelzine sulfate), antipsychotics (e.g.,
piperazine phenothiazine, risperidone, olanzapine),
anticonvulsants (e.g., carbamazepine, valproic acid),
and corticosteroids (e.g., cortisone, prednisone) are
associated with increased caloric intake and increased
body fat.

Ultimately, weight gain results from positive
energy balance and excessive energy intake from food
in combination with decreased energy expenditure
from reduced physical activity. Food choices have a
substantial influence on diet quality. Older people
with higher intakes of foods with low-nutrient density
(e.g., breads, sweet breads, desserts, processed meats,
eggs, fats, oils) are twice as likely to be obese, twice
as likely to have low serum Vitamin B12 levels, and 
3 to 17 times more likely to have low nutrient intakes.
Those who consume foods with high-nutrient density,
such as cereal, vegetables, fruits, milk, poultry, fish,
and beans, benefit from lower energy intake overall;
higher energy-adjusted intakes of fiber, iron, zinc,
folate, and Vitamins B6, B12, and D; higher plasma
Vitamin B12; and smaller waist circumferences.
Sedentary living is common for older persons and
contributes to reduced energy expenditure. Television
watching and functional mobility limitations are
important contributing factors. Recent studies have
suggested that obesity is increasingly common among
homebound elders. Unfortunately, many older adults
accept inactivity and weight gain as a natural part of
the aging process and exert minimal effort toward
prevention.

The Impact of Obesity

Obesity-associated comorbidities include
hypertension, dyslipidemia, heart dis-
ease, insulin resistance and diabetes,
metabolic syndrome, cholelithiasis, res-
piratory impairment, gout, and osteoarthri-
tis of the knee. Hypertension, affecting
more than 50 million Americans, is one
of the most common chronic diseases in
the United States. Hypertension is asso-
ciated with increased risk of cardiovas-

cular disease, stroke, and renal failure. The strongest
predictors of blood pressure in humans are BMI and
weight. Weight loss, even in modest amounts, has been
shown to reduce both blood pressure and the need for
blood pressure medications. The risk of older people
developing type 2 diabetes also increases with obesity.
Findings from the second National Health and
Nutrition Examination Survey (NHANES II, 1976 to
1980) showed that the risk of developing diabetes was
3.8 times greater for obese individuals 45 to 75 years
of age. Diet and exercise can improve glycemic control
in those with diabetes; moreover, diet and exercise
alone can sometimes curtail the need for pharmaco-
logical treatment. Together, dyslipidemia, hyperten-
sion, and diabetes comprise metabolic syndrome,
which is both prevalent among obese older persons
and strongly associated with risk of cardiovascular 
disease.

Many older adults suffer from arthritis, most com-
monly osteoarthritis. Obese adults are particularly
vulnerable to the development of destructive joint
disease of the knees secondary to mass-related shear
forces and inflammation. Knee osteoarthritis can lead
to poor balance, decreased mobility, and muscle atro-
phy, ultimately leading to physical disability.

Not only is obesity associated with increased risk
of developing chronic diseases, it also is associated
with increased prevalence of functional impairments,
especially mobility. High current or past BMI is asso-
ciated with increased risk of reporting functional
limitations. These findings have been confirmed with
objective physical performance testing. Obesity 
also places a person at risk for functional decline,
as supported by observations in longitudinal outcome
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Table 1 Prevalence of Obesity (Percentages): National Health and
Nutrition Examination Survey, 1988–1994 Versus 1999–2000

Age Men Men Women Women
(years) (1988–1994) (1999–2000) (1988–1994) (1999–2000)

60 to 69 24.8 38.1 29.8 42.5
70 to 79 20.0 28.9 25.0 31.9
≥ 80 8.0 9.6 15.1 19.5

Source: Adapted from Flegal KM, Carroll MD, Ogden CL, Johnson CL. Prevalence
and trends in obesity among U.S. adults, 1999–2000. JAMA. 2002;288:1723–1727.



studies. Increasingly, many homebound older persons
are found to be obese.

Intervention and Treatment

The 1998 National Institutes of Health guidelines sug-
gest that individual determinations should be made as
to the appropriateness of weight reduction interventions
for older persons. Nonvolitional weight loss in older
persons often portends an ominous outcome because it
is a proxy indicator of underlying inflammatory condi-
tion or disease. Another concern is that weight loss in
postmenopausal women may be associated with a mod-
est reduction in bone mineral density. Nevertheless, the
longitudinal Nurses Health Study found that weight
loss among overweight/obese women was associated
with improvements in self-reported physical function
and lower levels of bodily pain.

A tailored intervention for older persons might
include large-font instructional materials, supplemen-
tation of calcium and Vitamin D, and realistic moder-
ate weight loss and physical activity goals. Weight
loss medications and bariatric surgery have not been
tested adequately in older adults to warrant recom-
mendations for their use.

Few weight reduction intervention studies have 
been conducted in older persons. The Trial of Non-
pharmacologic Interventions in the Elderly (TONE)
was a randomized controlled study that compared the
efficacies of reduced sodium intake, weight loss, both
reduced sodium intake and weight loss, and usual care
in the treatment of hypertension in older people. The
results indicated that a decrease in both sodium intake
and body weight reduced the amount of antihyperten-
sive medication needed. Messier and colleagues stud-
ied obese older persons with knee osteoarthritis. After
the participants completed a 6-month intervention pro-
gram consisting of diet and/or aerobic/strength exer-
cises, it was observed that the combination of both
weight loss and exercise, rather than weight loss alone,
contributed to improvements in physical performance,
pain, and disability. Gordon Jensen and colleagues
enrolled community-dwelling obese women 60 to 75
years of age in a 3-month weight-reduction program
with diet modification and exercise. Self-selected obese
older women who achieved moderate weight loss and

physical activity goals were found to have improved
laboratory, physical performance, self-reported func-
tion, vitality, and quality of life outcomes. For many
frail older persons, emphasis should perhaps be placed
on the prevention of further weight gain with the pro-
motion of strength and flexibility.

Conclusion

It is evident that the prevalence of obesity is increas-
ing among older persons. A serious burden of chronic
disease and functional decline may result. Age alone
should not dictate restricted access to treatment for
obese older people. Reasonable intervention goals
should be considered based on patient’s wishes and
individual opportunity for health improvement.

—Allison R. Thompson and Gordon L. Jensen

See also Body Composition; Body Mass Index; Diabetes;
Health Promotion and Disease Prevention; Metabolic
Syndrome; Midlife; Multiple Morbidity and Comorbidity;
Nutrition and Public Health; Nutrition, Malnutrition,
and Feeding Issues
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OLDEST OLD

The population over 85 years of age has repre-
sented the fastest-growing age group for the past four
decades, primarily because of the increase in life
expectancy at 65 years of age. Beginning in 2025, this
age group will experience an additional increase in the
United States due to the aging of baby boomers. The
data on this population can be misleading, however,
because approximately one quarter of persons in this
age group live in institutions, mainly nursing homes.
Therefore, surveys of the community-dwelling popu-
lation over 85 years of age exclude those who have the
poorest health status. A large majority of those over
85 years of age are female, a result of the more rapid
increase in life expectancy among women than among
men. To discuss the oldest old is to talk about a world
that is predominantly female. To speak in gender-
neutral terms produces a misunderstanding of the
problems facing the oldest old and contributes to mis-
informed policy choices; this has been the case with
suicide, which is an issue primarily for oldest-old
men. Another source of confusion is that this popula-
tion is a small minority of the population over 65
years of age, so that data that refer to all elderly per-
sons will hide the situation of this group. For example,
the oldest old are much more likely to be poor than are
members of the general population over 65 years of
age, and the poverty in this age group is related to its
majority female population living alone.

The most critical health factor is disability, with
mortality being less of a concern because both 
men and women at these ages are living beyond their
cohort’s life expectancy. They are the survivors;
there is no “excess” mortality. There is, however,
widespread concern over issues related to disability,
both from the perspective of the individuals and their
families and from the perspective of the medical and
social costs to society. The medical and social costs
for this population are more closely related to dis-
ability and disabling diseases than to acute medical
care. It is important to remember, however, that more
than one quarter of the oldest old are not disabled in
any way.

The most prevalent chronic diseases in this age
group, musculoskeletal conditions and Alzheimer’s
disease, are not usually causes of mortality. The 
oldest-old person is likely to die of another cause,
most commonly a cardiovascular condition. Even
cancer, although it may be present, is not likely to be
a cause of death because some other disease or disor-
der is likely to kill the person first. Although a history
of high blood pressure or cancer is very prevalent
among this population, these factors are not signifi-
cant causes of disability. Neither is the presence or
absence of a disease significant; disability depends on
the degree of severity of the disease in combination
with other conditions. At this age, disability is most
likely the result of two or more diseases or disorders.
In the case of oldest-old persons who have both mac-
ular degeneration and musculoskeletal conditions, the
disabling effect is the result of poor vision together
with limited mobility. If only one of these conditions
were present, the disability could be much less.

Discussions of health and well-being of the oldest
old are often marred by the use of gender-neutral
terms. The oldest old must be disaggregated into men
and women. Disability is much more prevalent among
women than among men, yet it is the men who are
more likely to be married and to have help at home.
The discussion of married oldest old is really a discus-
sion of men, the majority of whom are married even 
at these advanced ages. For oldest-old women in the
community, the most likely situation is living alone,
even with their higher rates of disability. These factors
indicate the need for a gender analysis in program
planning. For example, housing issues for the oldest
old need to be separated into older women’s housing
issues (e.g., the need for safe and affordable apart-
ments for single women) versus older men’s issues
(e.g., the need for housing for older married couples
that eases the caregiving burden).

The most important cause of severe disability
among the oldest old—inability to perform the activi-
ties of daily living (ADLs)—is Alzheimer’s disease.
Although this disease is less prevalent than mus-
culoskeletal problems, it is progressive and soon
requires custodial care. It is the disease that most often
results in placement in a nursing home as care needs
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overwhelm the ability of friends and family. It is a dis-
ease that can cause death, although the person can live
with the disease for many years and generally dies of
something else. Although research offers hope to slow
its progression, no clear protocol has emerged to
either treat or prevent Alzheimer’s disease.

Issues associated with Alzheimer’s disease are
indicative of the difficulty faced in understanding the
health of this population. Women are more likely to be
victims of this disease because they live longer and
Alzheimer’s is strongly correlated with age. Even in
Alzheimer’s, which dominates care issues, the general
level of disability (in this case cognitive impairment) is
key. Cognitive impairment is a disability that can have
multiple causes. Of course, Alzheimer’s is a predomi-
nant cause, but as with other diseases of the oldest old,
another disease likely aggravates the cognitive impair-
ment of Alzheimer’s, especially during the early
stages. Thus, often comorbidity is the most important
cause of disability due to cognitive impairment. Other
causes of cognitive impairment, such as Parkinson’s
disease, are also linked to age. Comorbidity may
explain why oldest-old women in the community do
better on measures of cognitive function than do old-
est-old men in the community. Items used in measures
of cognitive impairment, however, need to be exam-
ined for a gender effect.

The most prevalent conditions causing at least 
mild disability among the oldest old are related to
musculoskeletal problems. It is often these problems,
more common among women, that cause difficulties
in the instrumental activities of daily living (IADLs).
The two most common diseases causing these prob-
lems are osteoporosis and osteoarthritis, both of
which are more prevalent among women than among
men. In fact, there appears to be a special interaction
effect of the presence of these diseases and being
female. Furthermore, although musculoskeletal con-
ditions are critical, the disability itself is often the
result of comorbidity that can lead to further disabil-
ity; for example, when poor vision combined with
osteoporosis results in a fall.

For the oldest old, it is important to examine care-
fully the measure of disability used. The Asset and
Health Dynamics Among the Oldest Old (AHEAD)

survey uses a measure of disability asking “having
difficulty with” such as having difficulty with any of
the ADLs (e.g., bathing, dressing, eating, transfer-
ring). But for the oldest old, “having difficulty with”
often means needing the help of another person. If that
help is not available, there can be a high risk of falls
(e.g., from bathing). The young old can often manage
the ADLs with difficulty or with the assistance of a
device. For the oldest old, it is important to measure
the degree of difficulty as well as the need for per-
sonal assistance. This is especially true for oldest-old
women who are most likely to be living alone.

Discussions of health for the oldest old are neces-
sarily broad ones of population health. The multiple
determinants of health include a long personal med-
ical history as well as the physical and social environ-
ment. Socioeconomic status and housing are critical
in providing resources that can counterbalance the
progression of disability. Furthermore, a gender
analysis is necessary because the minority of oldest
old—men—are in a marital and/or economic situation
very different from that of the vast majority of this
population, which is female. Women outlive men and
are likely to need to deal with issues of low income
and disability while living alone. For society, the
immediate policy issue is finding a way to provide
assistance to the oldest old who need help with their
daily activities. In the long run, more effort should be
devoted to preventing disability among coming gener-
ations of oldest old.

—Sally Bould

See also Centenarians; Compression of Morbidity;
Demography of Aging; Disability and the Disablement
Process; Longevity
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ORAL HEALTH

Increasing numbers of people are becoming older
adults. The “graying” of America has often been
described in the media and is well documented by
U.S. census. Baby boomers approaching retirement
age are expected to make this trend even more pro-
nounced. The age considered to be geriatric usually
(and arbitrarily) begins at 65 years. This is entirely an
artificial construct; many so-called geriatric processes
are well evident in people years younger, and many do
not manifest themselves in others until much later.
That caveat aside, the transition from “elderly” to
“frail elderly,” or between “young old” and “old 
old,” is characterized by physiological and functional
change. This entry discusses these changes, their
effects on oral health, and the relationship between
oral health and systemic health.

Plaque Diseases

The most common of the oral diseases are the plaque
diseases, namely caries and periodontal disease. Plaque
is an adherent, gelatinous-like material consisting of
salivary components, food residues, and bacteria.
Caries is the dental term for tooth decay, and periodon-
tal disease affects the tissues surrounding the teeth.
These bacterial diseases are both chronic and progres-
sive in nature. Progressive demineralization of the teeth
by bacterial acid causes enamel breakdown (cavities),
which can develop into abscess and tooth loss.

Periodontal disease causes destruction of the fibers
attaching teeth to bone. Advanced periodontal disease
results first in tooth mobility and then in tooth loss.
During this process, recession of gum tissues exposes

the root surfaces of teeth. Because these root surfaces
are not protected by enamel, they are more susceptible
to caries. The resulting decay is difficult to treat, and
recurrence is common. More than 95% of people age
65 years and older have periodontal damage.

Other Oral Diseases

Like all conditions discussed in this entry, the follow-
ing pathologies are not exclusive to an aging popula-
tion, but older adults have particular susceptibility.

FFuunngguuss

Fungal infections, such as candidiasis and angu-
lar cheilitis, are common among older people. They
are usually associated with other medical conditions.
People with diabetes who also wear dentures are at
particular increased risk, as are those who have sup-
pressed immune systems. Oral candidiasis is espe-
cially serious for people who are HIV positive and for
those taking immunosuppressive medications. It can
spread to the esophagus or lungs, creating an immedi-
ate threat to life.

Angular cheilitis is a fungal condition of the lips,
causing dry and cracked tissues at the corners of 
the mouth. If untreated, the lesions can persist indef-
initely, with periodic bleeding and occasional
secondary infection. It afflicts immunocompromised
people, and those who wear dentures have reduced
salivary flow. This seemingly minor lesion causes
significant misery and decreased quality of life.

NNeeooppllaassmm

Neoplasms range from epulis fissuratim, a benign
growth of tissue caused by an ill-fitting denture,
to life-threatening malignancies. An epulis can cause
irritation, inflammation, and secondary infections.
The malignancy most threatening to life is squamous
cell carcinoma. It is frequently found on the side of
the tongue in the back of the mouth, although it is also
found on the lip, palate, cheek, and floor of the mouth.
It has a poor prognosis, and successful treatment
requires early diagnosis. The survival rate for people
with lip cancer is high because these lesions are quite
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visible, and early diagnosis is typical. Lesions on the
floor of the mouth or the side of the tongue have a sig-
nificantly higher mortality rate. These more posterior
lesions tend to be more aggressive, and diagnosis is
often delayed because they are hidden from view.

XXeerroossttoommiiaa

Fully 70% of elderly people suffer from xerostomia
(reduced salivary flow). The primary cause is pre-
scribed medications, including blood pressure med-
ications, antidepressants, antihistamines, diuretics,
narcotics, and antianxiety medications. Other causes
include radiation therapy and substance use/abuse.

Xerostomia is a major contributor to tooth decay
and periodontal disease. It impairs chewing, swallow-
ing, and speech. It causes tissues of the lips, tongue,
and oral mucosa to become dry and cracked. Loss 
of intraoral lubrication causes recurrent abrasions 
and ulcerations. Fungal infections, aphthous ulcers
(canker sores), and herpetic lesions all occur more
readily in the dry mouth. Xerostomia plus acid reflux
produces burning sensations in soft tissue and acid
erosion of tooth structure.

Xerostomic people should sip water continuously.
Artificial saliva and salivary stimulants such as sugar-
free gum help. Gum with xylitol, a noncaloric sweet-
ener, also helps to protect against tooth decay. Topical
medications provide some relief. Aggressive disease
prevention efforts are an absolute necessity for xero-
stomic patients.

Prostheses

Fixed prostheses are used to replace missing teeth.
They include bridges, which anchor artificial teeth to
the remaining natural teeth, and implants, which sur-
gically anchor replacement teeth in bone. Their func-
tion is similar to that of natural teeth, and people adapt
to them readily. Fixed prostheses require meticulous
care, however, and their success depends on the good
health of the surrounding tissues.

Partial and full dentures are removable prostheses.
Full dentures replace all of the teeth in the arch. They
restore some, but not all, function. Denture stability
requires a snug fit and maximum contact with broad

areas of tissue. People wearing dentures experience
loss of taste, reduced proprioception, and impaired
chewing ability. A common, but incorrect, perception is
that when all of one’s teeth are gone, there is no longer
a need to visit the dentist. However, tissues under den-
tures change rapidly, and resulting pathologies require
care. Dentures are implicated in many conditions,
including denture stomatitis, traumatic ulceration, fun-
gal infection, and the previously mentioned epulis fis-
suratim. When dentures no longer fit well because of
changes to the underlying tissues, their function is
impaired and the risk of oral lesions rises.

Changes Associated With Aging

Many of the processes of aging affect oral health,
including changes in anatomy, cell physiology, gas-
trointestinal activity, immune function, and sensory
integration. Loss of teeth causes reduced appetite,
chewing capacity, and taste. Eating habits change,
and nutritional capacity is reduced. Tooth loss also
contributes to social isolation and depression.
Gastrointestinal changes impair digestion and absorp-
tion processes, and maintaining adequate nutrition
levels becomes more difficult.

Physiological changes affect the metabolism of
therapeutic drugs. Altered protein levels in plasma
change the transport efficiency and half-life of some
drugs. This profoundly affects function and optimal
dose, and it increases the risk of overdose. Periodic
reassessment of the effectiveness and safety of medica-
tions is an essential part of health care for aging adults.

Aging is associated with dysregulation of the immune
response even in healthy elderly people. These
changes in the immune system may predispose older
persons to infectious, neoplastic, autoimmune, and
inflammatory diseases, all of which find fertile ground
in the oral environment.

Chronic Disease and Oral Health

Incidence of chronic disease among older people 
has increased dramatically. Oral health and systemic
health are indistinguishable; each affects the other
with remarkable consistency. Chronic disease has
significant impact on oral health, and oral disease
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certainly affects systemic health adversely. Existing
cardiovascular disease correlates highly with peri-
odontal disease, and oral infections can cause cardiac
infections. The valves of the heart are especially
susceptible to oral bacteria transported through the 
vascular system. The resulting infection, called endo-
carditis, is life threatening and can require surgical
replacement of the heart valves.

Diabetes is a prime example of the interrelation-
ship of systemic and oral health. The effects of
diabetes on oral health include an increase in oral bac-
terial infections, periodontal disease, and fungal infec-
tions. Conversely, poor oral health creates problems
with glycemic control, increasing the difficulty of
managing the diabetic condition.

Today, more individuals have multiple chronic dis-
eases, and medication use has risen accordingly. The
typical nursing home resident’s pharmacological regi-
men is eight medications daily. Many of these drugs
have profound effects on oral health. Reduction in sali-
vary flow was discussed previously. Calcium channel
blockers and antiseizure medications cause gingival
overgrowth and increased plaque levels, resulting in
bleeding gums, tooth decay, and periodontal disease.

A variety of neurological, musculoskeletal, and
inflammatory conditions reduce motor function. Of
these, arthritis is certainly one of the most widespread.
Reduced mobility from arthritis can deprive people 
of full independence, reducing their quality of life. Of
critical importance is the arthritic’s reduced capacity
for self-care. Arthritic hands might not be able to use
dental floss or manipulate a toothbrush effectively.
The risk of oral disease increases profoundly.

Functional Dependence and 
Cognitive Impairment

More than 1.75 million people currently live in conva-
lescent care centers. Three quarters of these people
have poor oral hygiene. Most need help with activi-
ties of daily living (ADLs), and 70% have some level
of cognitive impairment. Assisted-living facilities are
enrolling increasing numbers of people, many of
whom have reduced functional and cognitive capacity.
The unmet oral health need of this population is stag-
gering, and the problem is expected to get worse.

Untreated oral disease increases demands on the
immune system and can lead to systemic infection,
with very serious consequences for frail seniors.

Oral health is particularly poor among people with
dementia. Oral hygiene is difficult, and the need for
dental care is extremely high. Most of these needs 
are never addressed satisfactorily, and dental disease
is largely untreated. Communication difficulties often
cause oral pain not to be reported. Diagnosis of oral
problems from behavioral anomalies is difficult, and
most often the real oral difficulty remains unad-
dressed. Even when care is accessed, it is often
limited to emergency care rather than the ongoing
comprehensive care needed to maintain good oral
health.

Oral problems such as pain and reduced salivary
flow affect nutrition, weight, hydration, speech,
behavior, and social interactions. Loss of function is
evidenced by impaired speech, impaired digestion,
and reduced chewing capacity. Effects of acid reflux
can be devastating. Loss of muscle tonicity makes
dentures less functional and more uncomfortable.
Sleep apnea is common. In short, reduced functional
capacity and cognition can diminish oral health pro-
foundly, exacerbate systemic health problems, and
reduce quality of life substantially.

Nutritional Factors

The oral condition can enhance or impair the capacity
for nutrition. Oral factors that reduce nutritional capac-
ity include tooth loss, pain, denture use, oral pathosis,
and xerostomia. Infection and inflammation reduce
appetite. Tooth loss restricts types of food that can be
eaten. Meat, fresh fruits, and fresh vegetables are diffi-
cult to eat if diseased teeth are loose or painful.

In an aging population, chewing, swallowing, and
digestion are often impaired. Dietary restrictions are
common, collagen metabolism can be dysfunctional,
underlying medical conditions abound, osteoporosis
is common, and substance dependency is rising and 
is largely untreated. The supplements used to maintain
nutrient supply lack necessary dietary texture 
and fiber for normal gastrointestinal function. For all
of these reasons, adequate nutrition and good eating
habits are critical for geriatric health.
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NNuuttrriieennttss

Micronutrient depletion is directly associated with
oral pathology. Mucosal lesions are linked with 
iron deficiency, and reduced calcium absorption con-
tributes to osteoporosis. Reduced vitamin absorption
impairs mucosal cell metabolism, collagen metabo-
lism, and the healing response. Vitamin D facilitates
intestinal absorption of calcium, and it is instrumental
in bone remodeling. Aging people experience a four-
fold decrease in the ability of the skin to produce
Vitamin D. Even healthy older people have been
found to have low dietary intakes of iron, folate, cal-
cium, magnesium, and zinc.

Vitamin C is the nutrient most associated with 
oral health. It has antioxidant properties preventing
cell damage. It acts as a cofactor in collagen synthesis,
essential for connective tissues, blood vessels, and
bone. Vitamin C is involved in DNA/RNA synthesis,
essential for new cell growth. Given that mucosal cells
replace themselves every 3 to 7 days, this is of partic-
ular importance. People at risk for an insufficiency of
Vitamin C include those who eat few fruits and vegeta-
bles, those with restricted diets, those with chronic ill-
nesses, and those who are substance dependent. This
description fits far too many aging people far too well.

NNuuttrriittiioonnaall  IImmppaacctt  ooff  DDeennttuurreess

The nutritional effects of losing teeth are often
underestimated. Even excellent dentures do not 
work as well as natural teeth. Over time, denture wear-
ers experience alveolar bone loss, making the dentures
unstable or unwearable. Chewing becomes painful,
and people eat mostly soft foods. Seniors are second
only to persons 15 to 24 years of age in the amount 
of processed foods and refined sugars they eat. Such a
diet increases risk of obesity and dental disease.

Psychosocial and Behavioral Issues

Psychosocial changes in an aging population lead 
to lifestyle changes. Many people can make adjust-
ments to accommodate mental, emotional, and physical
changes. Adaptive change that maintains indepen-
dence also maintains quality of life. Loss of indepen-
dence reduces the ability to engage in everyday

activities such as shopping and preparing meals. Lack
of exercise, reduced social interaction, and inadequate
nutrition adversely affect wellness. Depression and
isolation further reduce functional capacity and quality
of life.

New onset substance dependency is developing at
alarming rates among aging adults. The substance of
choice is usually alcohol or prescribed medication.
Substance dependency has a profound effect on both
oral and systemic health. Alcohol use, particularly in
conjunction with tobacco use, increases the risk of
oral cancer. Other oral effects include xerostomia,
attrition of the teeth, dental hypersensitivity, and poor
oral hygiene. Alcoholics may suffer from gastroin-
testinal bleeding and impaired absorption. People
with active substance dependencies do not take 
good care of themselves, and oral health deteriorates
rapidly.

Access to Care Issues

Reduced mobility and physical incapacity limit access
to oral care, even for those with sufficient financial
assets. One third (33%) of men and nearly half (45%) of
women are expected to spend parts of their lives in nurs-
ing homes. Unfortunately, regular and consistent oral
health care is in very short supply in assisted-living sit-
uations. Residents must depend on others for even the
most rudimentary oral hygiene. Reduced personal oral
hygiene inevitably leads to poor oral health. Access to
services of dental professionals is limited by transporta-
tion difficulties and the scarcity of professionals willing
to make house calls. The result is reduced access for
people just as their need for care is escalating.

Cultural Expectations

Many people approaching their “golden years” have
an image of senior life as people in good health enjoy-
ing a plethora of recreational activities as a reward for
well-lived lives. For many, this picture will be accu-
rate. Many others, however, will experience the per-
sonal dissonance of the cultural promise not matching
the reality. The sheer number of people entering their
senior years will substantially increase oral health
needs. Medicare does not cover oral health costs, and
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many older people with fixed incomes are unable to
pay for care themselves. The challenge for policymak-
ers and health care providers will be to develop effec-
tive ways of addressing these needs.

Proactive Prevention and Wellness

Anticipating the physiological changes associated
with aging can enhance quality of life. Knowing what
to expect and how to prepare for the changes of aging
will do much to help people enjoy life during their
later years. Regular care and personal measures of
prevention will promote oral and systemic health and,
therefore, a better life. Health care oriented toward
wellness will enhance the quality of that life. Health
begets health, and at no time is this more evident than
during the senior years.

—Robert Johnson, Gary Chiodo,
and David Rosenstein

See also Health Promotion and Disease Prevention;
Nutrition, Malnutrition, and Feeding Issues; Smoking
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OSTEOPOROSIS

Osteoporosis is defined as a decrease in bone 
mass, disruption of bone architecture, and resultant
increased risk of fracture. It is common and has sig-
nificant population impact; osteoporosis leads to more
than 1.4 million fractures in the United States each
year. Approximately 800,000 of these fractures occur
in the spine and result in pain and immobility. Only
20% to 30% of individuals with fragility fractures
(nontraumatic and due to very thin bone) receive
appropriate evaluation and treatment. This lack of
appropriate detection was the subject of a public
health initiative in the 2004 Bone Health and
Osteoporosis: A Report of the Surgeon General.

As with many disease processes, osteoporosis is
best managed by prevention. Prevention not only is
cost-effective in this disease but also reduces the
incidence of pain and suffering due to fracture.
Approximately 20% of men and women die within
1 year after a hip fracture. The Surgeon General’s
2004 report outlined four specific components to
guide individuals to better bone health: good
nutrition with vitamin supplementation, physical
activity, safe environment, and appropriate medical
evaluation.

Risk factors for osteoporosis include female gender,
older age, loss of female hormones (e.g., menopause),
Caucasian or Asian race, personal history of fracture,
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and current smoking. Other contributions to a higher
risk of osteoporosis include maternal history of 
fracture, low body weight (< 127 pounds), and a calcium-
deficient diet.

Calcium and Vitamin D play an important role 
in bone health. Calcium helps bones to maintain
strength, and the average American consumes an
insufficient amount of calcium. Three 8-ounce
glasses of low-fat milk are recommended daily with a
well-balanced diet. High-protein diets might not pro-
vide enough calcium to reach a goal of 1,200 mil-
ligrams (mg) per day for the average adult over 50
years of age. There has been no evidence that coral
calcium (derived from coral reefs) provides easier
absorption than other forms of calcium supplements.
Most experts in the field recommend brand-name
over-the-counter supplements that can be easily
found in most pharmacies. Vitamin D not only is pre-
sent in the diet but also must be metabolized in the
skin into an active form. With age, the ability of skin
to synthesize active Vitamin D decreases. Adequate
sunlight is necessary for Vitamin D metabolism in the
skin. Older persons in long-term care facilities are at
increased risk for Vitamin D deficiency, in part due to
low sunlight exposure combined with aging effects
on the skin. For most patients, 400 international units
(IU) per day of Vitamin D supplement can be used for
prevention. Patients with established osteoporosis
should take 800 IU/day.

Physical activity has a clear role in fracture preven-
tion. Exercise preserves bone mass and also reduces
the risk of falling, helping to prevent fractures.
Exercise should focus on muscle strengthening and
balance. Evaluation and treatment of balance prob-
lems, including therapeutic exercise, is an important
component of fracture prevention.

Screening for osteoporosis helps detect disease
before serious problems develop. The diagnosis of
osteoporosis is often overlooked in clinical practice.
Only a quarter of patients receive bone mineral den-
sity tests after hip fractures, and less than a quarter
receive any type of treatment. Bone density tests
should be performed in women over 65 years of age,
women who have lost ovarian function due to surgery
or medical conditions, people who take medications

that increase the risk of osteoporosis (e.g., cortico-
steroids, some seizure prevention medications), and
anyone who has had a previous fracture not due 
to trauma.

Bone density can be tested using several methods,
but the most common approach in practice today is
dual energy X-ray absorptiometry (DEXA), which
measures bone mass at several important sites, includ-
ing the spine, wrist, and hip. DEXA is used both for
initial detection and for follow-up testing of the effect
of treatment. Because DEXA machines vary, it is
important to use the same type of machine for follow-
up so as to assess changes in bone density accurately.

Osteoporosis can also be seen in men. Men who
have a history of fracture, have a history of hypogo-
nadism (low testosterone), or are taking steroids are at
increased risk for future fracture.

Although many cases of osteoporosis are due to
late-life hormone changes, there are certain medical
conditions—including primary hyperparathyroidism,
Vitamin D deficiency, and multiple myeloma—that
affect bone and require specific testing and treat-
ment. Currently, there are many safe and effective
options for medical therapy. Because of their cost
and efficacy, calcium and Vitamin D together should
be considered as first-line therapy. This combination
has been shown not only to improve bone mineral
density but also to prevent vertebral fracture. The
most common class of prescription medications,
antiresorptive agents, includes bisphosphonates,
selective estrogen receptor modulators, estrogen and
progesterone, and calcitonin. Currently, there is one
anabolic (bone-building) agent, namely parathyroid
hormone.

Bisphosphonates, such as alendronate, risedronate,
and ibandronate, are the most commonly used agents
to prevent fractures related to osteoporosis. These
drugs increase bone strength and reduce fracture by
50%. Both risedronate and alendronate have been
shown to reduce fractures in the spine, in the hip, and
in other sites. They are available in a once-a-week 
formulation. Ibandronate is a newer medication in 
the same class and has been Food and Drug
Administration (FDA) approved for preventing and
treating postmenopausal osteoporosis. Studies have
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shown that ibandronate decreases fractures in the
spine and prevents fractures in the hip in severely
osteoporotic women. This medication is available in a
once-a-month formulation.

Selective estrogen receptor modulators such as
raloxifene have been used for the treatment and pre-
vention of osteoporosis. They have been shown to
increase the bone strength in the spine and to prevent
fractures in the spine only. These medications have
been associated with hot flashes and increased num-
ber of clots in the leg.

Calcitonin, a medication that has been given 
in nasal form, may provide convenience, but only 
one major clinical trial has shown its benefit.
Calcitonin has been approved for the treatment of
osteoporosis, but due to the lack of potency, most
health care providers do not use this agent as a first-
line medication.

Synthetic parathyroid hormone (teriparatide) is a
relatively new injectable medication used for the treat-
ment of osteoporosis. This medication has been
shown to build bone and prevent fracture in women
with osteoporosis. A black box warning in the pack-
age insert states that teriparatide, Forteo’s active
ingredient, was given to rats and that some rats subse-
quently developed osteosarcoma, a bone cancer; and
that it is not known whether humans treated with
Forteo likewise have a higher risk. This medication
may provide benefit to patients with severe osteoporo-
sis or individuals who fail on bisphosphonates. Its
cost, as well as and the fact that it must be injected
daily, limits its use.

—Rajib K. Bhattacharya

See also Calcium Disorders of Aging; Complementary 
and Alternative Medicine; Fractures in Older Adults; 
Gait Disorders
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OUTCOME AND ASSESSMENT

INFORMATION SET (OASIS)

The Outcome and Assessment Information Set
(OASIS) is a set of data items designed to enable the
systematic rigorous measurement of home health care
patient outcomes. The data set was developed during
the 1990s by a University of Colorado research team
funded by the Centers for Medicare and Medicaid
Services (CMS), the New York State Department of
Health, and the Robert Wood Johnson Foundation.
National panels of clinicians, administrators, and
researchers participated in item selection, and exten-
sive empirical testing was conducted. In 1999, the
CMS mandated the collection of OASIS data by all
Medicare-certified home health agencies for adult
(age 18 years and older) nonmaternity Medicare and
Medicaid patients. Selected items from the OASIS
were incorporated into the home health resource
groups (HHRGs) for the prospective payment system
for home care in October 2000.

OASIS data are collected at the start of each
home health episode, at every 60 days thereafter, and
at the end of the episode (defined as discharge or
admission to an inpatient facility). The OASIS items
were designed to be integrated into an agency’s rou-
tine patient assessment. The start-of-care OASIS con-
tains 71 items covering demographics and patient
history (13 items), living arrangements (2 items), sup-
portive assistance (4 items), sensory status (5 items),
integumentary status (13 items), respiratory status 
(2 items), elimination status (5 items), neurological/
emotional/behavioral status (7 items), functional sta-
tus (activities of daily living [ADLs] and instrumental
activities of daily living [IADLs], 14 items), medica-
tion (3 items), equipment management (2 items), and
therapy need (1 item).

The primary purpose of OASIS data collection is 
to measure patient outcomes, which are central to
home health agency efforts to improve quality. An
outcome is defined as a change in a patient attribute
(e.g., ambulation/locomotion) between two points in
time, specifically the beginning and the end of a patient’s
episode. OASIS data currently are used to derive three
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types of outcome measures: improvement outcomes,
stabilization outcomes, and utilization outcomes. A
patient improves when the scale value for the OASIS
item shows that the patient is less dependent at
discharge than at start of care (i.e., the scale value at
discharge is lower). If the patient is at the most inde-
pendent or “healthiest” extreme of the scale at the
start of care (e.g., a value of 0 for the ambulation/loco-
motion item), it is impossible to improve and there-
fore the measure is not defined for the patient. When
aggregated to the agency level, “improved in ambulation/
locomotion” is the percentage of a home health 
care agency’s patients who improve in ambulation/
locomotion based on the start of care and discharge
OASIS data.

Stabilization outcomes are similar to improvement
outcomes but measure “nonworsening”; that is, the
patient’s condition either improves or stays the 
same. Stabilization occurs when the patient’s dis-
charge OASIS item is at the same scale value as, or at
a lower scale value than, the scale value at the start of
care. (Because stabilization measures nonworsening,
patients at the most dependent scale value at the start
of care cannot worsen and therefore are excluded.)
Utilization outcomes are measures that serve as proxy
indicators of a patient’s health status. The three utiliza-
tion outcomes currently obtained from OASIS data are
acute care hospitalization, discharge from home health
care to the community, and emergent care.

These outcome measures are used for outcome-
based quality improvement (OBQI), which starts with
periodic outcome reports for each Medicare-certified
home health agency generated by the CMS. The out-
come reports consist of 41 outcomes: 26 improvement,
12 stabilization, and 3 utilization. Currently, 30 out-
comes are adjusted for differences in patient character-
istics (i.e., risk factors) that have been shown to 
affect outcomes independently of the care provided.
For example, urinary incontinence, obesity, and ortho-
pedic conditions are risk factors for improvement in

ambulation/locomotion. In the reports, an agency’s
risk-adjusted outcome rates are compared with the
national rates (adjusting for the agency’s case mix so
that the agency is treated fairly in the comparison). For
the 11 outcomes that are not risk adjusted—termed
descriptive outcomes—the reference values are
national means. The outcome reports also provide each
agency with a comparison of its current and prior
year’s outcomes, adjusting for changes in patient risk
factors for the agency between the two periods. Under
the OBQI approach, agencies use the outcome reports
to select target outcomes for focused improvement
efforts. An agency’s report for the next year indicates
the results of its efforts. National and New York State
demonstrations during the late 1990s showed that
home health agencies successfully improved outcomes
under the OBQI approach. Quality improvement orga-
nizations (QIOs) now assist agencies seeking to
improve performance. To enable consumers and others
(e.g., hospital discharge planners) to compare the out-
come performances of home health agencies, 10 of the
41 outcomes are available to the general public on the
Home Health Compare website as part of the CMS
Home Health Quality Initiative (www.cms.hhs.gov/
quality/hhqi).

—Robert E. Schlenker and Andrew M. Kramer

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Assisted Living; Home Care;
Institutional Care; Long-Term Care
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PAIN

Pain is an unpleasant sensory and emotional experi-
ence that is among the most complex of human expe-
riences. It affects an estimated 65 million Americans
and has varied psychological, physical, and social
consequences such as sleep disturbance, physical dis-
ability, anxiety, and depression. The American Pain
Society reports that pain costs approximately $100 bil-
lion annually in medical expenses and lost workdays.

Pain has traditionally been defined as a physio-
logical response to disease and tissue damage, and it
is often classified into different categories based on its
origin: nociceptive (tissue damage or inflammation),
neuropathic (nerve damage), and mixed or unspeci-
fied (unknown causes or a combination of nociceptive
and neuropathic). Yet these categorizations do not
encompass the social, environmental, and cultural fac-
tors that influence the pain experience. Myriad psy-
chological factors affect pain perception regardless 
of the extent of tissue or nerve damage. For example,
depression, anxiety, and personality can significantly
affect the perception and experience of pain. This
clearly demonstrates that pain can be biological in
origin yet influenced by psychological factors.

Pain can also be categorized as acute (shorter in
duration, often resulting from an identifiable disease or
injury) or chronic (persistent and extending beyond the
usual recovery period for an illness or injury). Muscle
and lower back pain are the most common causes of
acute pain and are the primary reasons why individuals
seek medical care. Lower back problems, arthritis,
repetitive stress injuries, phantom limb sensation, and
diabetic neuropathy are common causes of chronic pain.
The pain experience is subjective and contingent on sev-
eral factors, including history of current illness, duration
of medical condition, type of pain (acute or chronic),
location, number of painful days, variability of daily
pain, physiological changes, cultural background, and
sociodemographic factors (e.g., gender, age).

With advancing age, individuals are more likely to
suffer from painful medical conditions. Approximately
20% to 58% of community-dwelling adults over 65
years of age and 49% to 83% of nursing home resi-
dents report some degree of pain. Osteoarthritis,
rheumatoid arthritis (and other bone and joint disor-
ders), osteoporosis, back problems, cancer, diabetes,
and herpes zoster are common painful syndromes
affecting adults over 50 years of age. The presence of
these chronic conditions in older adults is widespread
and can result in depression, anxiety, poor quality of
life, decreased socialization, sleep disturbance, immo-
bility, increased health care costs and use, cognitive
dysfunction, and malnutrition.

The physical and psychological outcomes of pain
require a multidimensional approach to assessment and
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treatment. This comprehensive plan should include a
medical history, a physical examination, a review of all
laboratory and diagnostic tests, and an assessment
using a standard pain scale. Specific approaches have
been identified as effective methods to assess pain in older
adults: self-report psychometric measures, behavioral–
observational methods, and third-party proxy ratings.
Self-report psychometric measures, such as single-item
scales (numeric rating and pictorial pain faces scales),
demonstrate good reliability when used in older adults
whose cognitive functioning ranges from intact to
mildly or moderately impaired. Pain assessment ques-
tionnaires are also effective in that they provide clini-
cians with invaluable information about individuals’
pain experience that can be useful in determining
the most appropriate means of pain management.
Difficulties with verbal communication, multiple
chronic medical illnesses, physical impairments, vision
or hearing loss, and cognitive impairment can interfere
with standard pain assessment. Thus, the behavioral–
observation approach can be particularly useful when
attempting to assess the pain experience in older adults
with these conditions. The standardized procedure
in this type of assessment has been to observe the
frequency of pain-related behaviors such as sighing,
rubbing, and grimacing. Third-party proxy rating is
another approach in which pain is assessed by medical
staff, caregivers, and others who can provide informa-
tion about the pain experience of older adults. Other
mechanisms of assessing pain in older adults include
examining how pain limits physical functioning and
patterns of health care use. Despite the utility of these
methods, it has been suggested that untreated pain
results in unnecessary suffering, increased health 
care expenditures, unproductive and lost workdays, and
longer hospital stays.

Older adults are at an increased risk for undertreat-
ment of pain. This disparate treatment can be traced 
to several myths and beliefs that have plagued the
general population’s knowledge regarding older
adults and pain. This may explain why the majority of
pain treatments have been tested primarily in younger
individuals. Despite this finding, there is a wide range
of treatment options, such as pharmacological, surgi-
cal, behavioral, and physical therapies, that are just as

effective in older adults. Specifically, the treatment or
control of acute pain depends on the treatment of the
disease itself along with short-term administration of
analgesic drugs. Treatment of chronic pain, however,
usually requires a multidimensional approach of
nonpharmacological strategies (e.g., biofeedback,
physical therapy, prayer, meditation) and analgesic
drug treatment. Multidisciplinary pain management
facilities may also be beneficial in treating more com-
plex chronic pain problems, particularly when more
conventional methods of treatment prove to be inef-
fective. When treating chronic pain patients, it may be
necessary to modify standard treatment program
procedures to accommodate the needs of older adults.
Such modifications include setting age-relevant treat-
ment goals, acknowledging comorbidities and their
influence on treatment decisions, allowing more time
for assessment and treatment instructions, and provid-
ing an adequate social environment for older adults.
Overall, older adults who experience pain should be
observed regularly for improvement, deterioration, or
complications related to treatment.

Pain is a serious public health concern, and the
assessment, treatment, and management of pain in the
geriatric population should be a priority. Future work
should be directed at developing models that assess
how social, behavioral, cultural, and environmental
factors influence the experience of pain in varied
populations. More important, clinical treatment needs
to focus more on means to prevent and treat pain and
to ameliorate its potential impact on physical health,
psychological functioning, and quality of life in older
adults, particularly those from special populations
such as the frail, those from diverse racial/ethnic
groups, and the cognitively impaired.

—Tamara A. Baker

See also Arthritis and Other Rheumatic Diseases; Ethnicity
and Race; Osteoporosis; Quality of Life
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PALLIATIVE CARE AND

THE END OF LIFE

The term palliative care was coined by Canadian uro-
logical surgeon Balfour Mount in 1974. Mount visited
St. Christopher’s Hospice in England before opening
one of the first hospice programs in Canada, and he
found the word hospice to be objectionable to some
Canadians. To members of the French Canadian cul-
ture, the word implies a place of last resort for the poor
and other disenfranchised members of society rather
than a place that provides care and comfort for dying
patients and their families. Mount came up with pal-
liative care, a term considered as acceptable to both
English-speaking and French-speaking Canadians.

The World Health Organization defines palliative
care as improving the quality of life of patients with
life-threatening illnesses and their families. Pain has
been a major contributor to the low quality of life for
some patients facing imminent death, and proponents
of the palliative care approach developed expertise
over the years in how to manage pain.

Managing pain at the end of life can include
administering traditional analgesics such as aspirin,
ibuprofen, codeine, and morphine. In addition, coun-
seling, psychological and spiritual support, relaxation

techniques, music, and imagery all are components 
of palliative care.

The experience of pain is subjective and to some
degree defies description. Using pain assessment tools,
especially with children and nonverbal adults, has been
helpful in quantifying individuals’ pain and, in turn,
in finding more optimal pain management. Such tools
include the Abbey Pain Scale and the Face, Legs,
Activity, Cry, Consolability pain assessment tool.

Pain might not be treated effectively because
physicians do not prescribe adequate doses of opioids
and nurses do not give patients all of the doses 
that physicians prescribe. Physician and nurse reluc-
tance to prescribe and give sufficient opioids to relieve
patients’ pain is attributed to their fear of contributing
to patients’ physical and psychological dependence,
increased physical tolerance, and ultimate addiction to
the prescribed analgesic medications. Their reluctance
also stems from knowledge of the side effects that
some medications can cause, including the unintended
hastening of the patient’s death—the most dreaded
fear of physicians and nurses. However, controlling
pain, in spite of the serious side effects, is ethically
justified through the “rule of double effect.”

The rule of double effect distinguishes between
intended effects and expected effects. This important
distinction allows practitioners to prescribe needed
palliative care medications to alleviate pain and suf-
fering without carrying the moral burden of having
caused the death of the patient. The key question 
in such a situation is as follows: What is the intent
of prescribing the dose of medicine that may prove
fatal to the patient? If the intent is to kill the patient,
thereby alleviating the pain, then prescribing the med-
ication cannot be ethically justifiable. However, if the
intent is to relieve the patient’s pain and suffering, and
death is hastened as a result of administering the med-
ication, then the action is justifiable. Although death
may be expected, it is not intended. Some physicians
who oppose euthanasia and physician-assisted suicide
(PAS) may hesitate to use an opioid analgesic such as
morphine to control the pain and suffering of dying
patients because of its potential to hasten death.
Double effect is an important and effective tool to
justify its use in the care of dying patients.
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Palliative care is distinguished from euthanasia 
and PAS. Euthanasia is a term that originated from 
the Greek (eu [good] + thanatos [death]). It is the
active termination of someone else’s life to end his or
her suffering. Euthanasia is not legal in the United
States, but it became legal under certain circum-
stances in 2001 in the Netherlands and in 2002 in
Belgium. In 1992, Edmund Pellegrino described PAS
and euthanasia as violent acts that disguise themselves
as good acts committed to achieve a result that is in
the patient’s best interest.

The end of life literature is replete with justifi-
cation for PAS when the suffering is intolerable 
and death is inevitable. In a landmark 1991 article
describing a case of PAS, Timothy Quill narrated his
involvement in the death of his patient Diane by pre-
scribing the medication she needed to commit suicide.
PAS is now a legal medical intervention in the state 
of Oregon.

Although opponents of PAS fear that legalizing
this practice would result in abuses and premature
deaths of healthy individuals, the Oregon experience
has not supported this fear. During the 8 years follow-
ing 1997, when PAS became legal in Oregon, a total
of 208 patients died after ingesting medications pre-
scribed by their physicians. A total of 64,706 died
during the same 7 years of the same underlying dis-
eases. Oregon has stringent age, residency, decisional
capacity, medical and psychological assessment, diag-
nosis, and reporting requirements before a patient is
eligible for PAS. Quill did not advocate PAS for all
patients who request it, but he recommended listening
to the patient, being compassionate, promising to be
there until the end, being honest, and approaching end
of life suffering with an open heart and an open mind.
The Oregon experience supports the research that
people request PAS to maintain control over their
lives. Oregon physicians report that 87% of their
patients cite losing their autonomy and right to self-
determination at the end of life as a concern.

One means of maintaining control over health care
decision making at the end of life is through advance
health care planning. This approach includes complet-
ing advance directives. This general term refers to giv-
ing family and health care providers one’s directives

in advance before decisional capacity is impaired. The
two main types of directives are the living will and the
designation of a health care decision maker. The liv-
ing will is an instructional document that specifies
which treatments the patient is willing to endure and
which treatments would not be tolerated. The
appointment of a decision maker merely designates an
entrusted individual—a family member or a friend—
to take over the decision-making authority when the
patient’s decisional capacity is no longer intact. These
directives, when written in clear language specifying
what is considered as intolerable to the patient, can
maintain the person’s control over end of life inter-
ventions. The living will can include written wishes
addressing cardiopulmonary resuscitation, mechani-
cal ventilation, dialysis, administration of artificial
hydration and nutrition through tube feeding, use of
antibiotics, chemotherapy and radiation therapy,
surgery, or any other medical intervention. The
responsibility of the designated health care decision
maker is to advocate for the patient and ensure that
physicians write “do not resuscitate” (DNR) orders
when appropriate and that unwanted interventions are
withheld or withdrawn when they are no longer con-
sistent with the patient’s previously expressed wishes.
Following patients’ end of life care wishes is legal in
all 50 states, and applying advance directives is not
considered to constitute either euthanasia or PAS.

—Hana Osman

See also Advocacy Organizations; Death, Dying, and
Hospice Care; Drug Underuse; Ethical Issues and Aging;
Pain; Suicide and the Elderly
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PATIENT SAFETY

Patient safety is defined by the Institute of Medicine as
freedom from injury associated with accidents or med-
ical errors that can occur across the life span. Joshua A.
Perper wrote in 1994 that the most vulnerable patients,
who are likely to experience the most frequent and
severe injuries, include (a) elderly in poor health; 
(b) persons with chronic disabling conditions or dis-
abilities, and (c) persons hospitalized for long periods
of time. Often, a frail elderly patient “fits” into each of
these three high-risk categories, increasing risk expo-
nentially. The purpose of this entry is to elucidate the
challenge of promoting patient safety for vulnerable
elderly populations, depicting unique hazard condi-
tions, and suggesting safety defenses to prevent
adverse outcomes.

Challenge of Promoting 
Patient Safety in Elderly

Patient safety emerged as a national health care pri-
ority in 2000, when the Institute of Medicine report,
To Err Is Human, was published. Prior to this, errors
and adverse events were common but fairly invisible
to the public. The Institute of Medicine emphasized
that patient safety was a serious problem crossing all
health care facilities and that medical errors occurred
even in good hospitals with conscientious care
providers. A key finding was that medical errors or

adverse events were not the fault of individual practi-
tioners but rather a result of the process of health care.
The goal of patient safety involves the redesign of
patient care processes to make them more resistant to
error occurrence (error reduction) and more accom-
modating to its consequences (error containment), as
noted by Patrice L. Splath in 2000.

Although not all medical errors cause injuries, acci-
dental injuries are common in elderly and can be asso-
ciated with medical errors. The Institute of Medicine
states that a medical error is the failure of a planned
action (e.g., diagnosis, treatment) to be completed as
intended and/or the selection of a wrong treatment
plan. Medical errors can contribute to the occurrence
of adverse events. An adverse event is an unintentional
error that results in negative consequences for the
patient such as a drug reaction, a hip fracture, or a pres-
sure ulcer. Studies of adverse events in health care
reveal that approximately 70% of all adverse events
are preventable. Of the remaining 30% of adverse
events, 24% are typically unavoidable and the remain-
ing 6% are viewed as “potentially” preventable, as
noted by Lucian Leape in 1994. Regardless of the eti-
ology of the adverse events, associated injuries result
in significant cost, including morbidity, mortality, loss
of function, and diminished quality of life.

Risk Factors/Hazard Conditions

Patient risk factors are the most obvious contributor 
to medical errors and accidents, especially in geriatric
patients. These risk factors include diminished
reserves due to normal aging changes as well as 
type and severity of illness or disability, medications
(changes in pharmacokinetics and pharmacodynamics
in older individuals), multiple morbidities, and psy-
chosocial factors (e.g., lack of compliance, depres-
sion). Patient risk factors can facilitate or impede
safety barriers and have a direct effect on situational
risk factors. Understanding the epidemiology related
to adverse events in subpopulations is critical for iden-
tifying patients at high risk, designing models for pre-
dicting adverse events, designing screening tools, and
designing primary and secondary prevention strate-
gies. For example, we know from research that the
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risk of a person falling increases dramatically as the
number of risk factors increases, ranging from a prob-
ability of .27 for those with no risk factors or one risk
factor to .78 for those with four or more risk factors.
In a 1996 study by T. V. Nguyen and colleagues, the
probability of fractures ranged from 0 for those with
no identified predictors to 0.129 for those with all six
predictors present. The injury susceptibility in older
adults stems from a high prevalence of comorbid
diseases (e.g., osteoporosis, neurological problems),
increased likelihood of medication side effects,
and age-related decline (e.g., slowed reflexes), all of
which can make even a relatively mild fall dangerous.
Risk factors can also be categorized as nonmodifiable
(e.g., age, gender) or modifiable (e.g., decondition-
ing), allowing the identification of clinical interven-
tions to decrease risk such as review and modification of
risky medication regimens, exercise regimens, smok-
ing cessation, weight loss, and environmental inter-
ventions. They also can be categorized as intrinsic
(related to normal aging changes, functional status,
and comorbidities) or extrinsic (outside of the patient;
i.e., related to the environment and medication use).

In addition to the unique risk factors for each
patient, we cannot exclude risks inherent in the health
care delivery system. Normal accident theory posits
that accidents are inevitable and that the likelihood of
accidents increases based on complexity in health care
organizations combined with the necessary interde-
pendency among providers to provide health care ser-
vices, as noted by Charles Perrow and John Langton
in 1994. In any given health care encounter (inpatient,
outpatient, home based, or nursing home), many dif-
ferent sources of potential error interact with patient
risk factors to produce injury to the patient.

Health care providers commit errors. The charac-
teristics of providers, such as years of experience,
expertise in geriatrics, type of training, and familiarity
with patients, can make a difference in the risk to a
patient. Other factors, including fatigue and memory
lapse, contribute to provider error. Cognitive scientists
provide a way to identify and understand provider risk
factors for adverse events. These sciences (based on 
a variety of disciplines such as artificial intelligence,
neuroscience, philosophy, and psychology) focus on

perception, learning, memory, language, concept for-
mation, problem solving, and thinking as factors that
contribute to errors and adverse events.

Although not unique to geriatric health care set-
tings, medical errors are often blamed on the health
care provider (also known as “active failures”), but in
fact many of these errors are the result of delayed
consequences of administrative decisions about 
the design, maintenance, operation, or organization
(known as “latent failures”). This means that man-
agers and administrators, who have no direct contact
with patients, can create stressful working conditions
for direct care providers that ultimately compromise
patient safety. Latent failures include hazards in the
built environment, training and selection of staff, staff
scheduling, information management, and resource
allocation. Health care administrators can make 
bad decisions that create risk for patients. For exam-
ple, chaotic implementation of a change in practice,
patient scheduling, or another key process can 
make the patient vulnerable to errors. W. A.
Wagenaar and colleagues wrote in 1990 that equip-
ment in poor repair, inadequate staff coverage, and
excessive workload demands are other examples of
latent failures that set providers up to fail no matter
how dedicated they are or how hard they try to pro-
vide safe care. These latent failures may lie dormant
for a long time until activated by more apparent
actions in the system, when suddenly a medical error
will occur. James T. Reason wrote in 1990 that the
number of latent factors embedded in organizational
systems can align at random intervals, causing
injuries. Moreover, the link between latent risk fac-
tors and an error is more difficult to prove than is the
more obvious link between direct patient care pro-
vided by a health care professional.

Safety Barriers

Efforts to promote patient safety must necessarily
focus on modifying patient risk factors and limiting
the effects of latent system failures. These actions are
supported by high reliability theory, which states that
errors and adverse events can be prevented through
organizational design and management decisions and
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actions, as noted by Karlene H. Roberts and Denise
M. Rousseau in 1989.

Safety barriers are forces that intervene to mini-
mize the impact of latent errors and to prevent errors
from progressing to errors with bad outcomes. Also,
safety barriers can be planned interventions that target
identified risk factors, thereby reducing the likelihood
of adverse events. Flaws in the system safety barriers
can almost always be demonstrated; however, inter-
ventions to prevent adverse events involve designs to
create or strengthen safety defense barriers. Safety
barriers can be weak or strong and multidimensional
or focused, and they involve the ability to absorb the
effect of, or prevent, active failures.

Patient safety defenses protect patients by chang-
ing modifiable patient risk factors through psycho-
educational efforts ultimately to reduce the occurrence
and severity of adverse events. Examples include
health promotion programs targeting health-related
behaviors such as exercise, smoking cessation, and
weight loss. Patient-focused strategies are supported
by a range of social–psychological theories such as
social learning theory, the transtheoretical model of
change, and the theory of planned behavior.

Humans are error prone. Provider safety defenses
protect patients by overcoming human limitations
imposed by memory, fatigue, practice variations, com-
plex processes, and provider–patient communication.
Examples of patient safety defenses include clinical tools
such as standardized protocols, clinical practice guide-
lines, and simplification of complex processes through
using algorithms or decision trees and limiting call duty
hours. Provider safety defenses are supported by diffu-
sion theory that addresses the spread of new knowledge
or innovation to a defined population, over time, and
through specific channels as well as by multidimensional
models for implementing evidence-based practice.

Technology safety defenses protect patients by
overcoming technology limitations imposed by equip-
ment or lack of proper equipment. Technology is often
designed to be protective of patients (e.g., use of hip
protectors to prevent hip fractures), but it also can
impose risk. New technology introduced in a chaotic
fashion often results in unintentional errors and
injuries. Staff members often look for shortcuts in

using technology (i.e., “work-arounds”), and these
can increase risk. Individuals must have the knowl-
edge and skills to use technology safely; otherwise, it
could pose additional safety risks.

Organizational safety defenses protect patients by
reshaping organizational structures and processes
most likely to contribute to medical errors or patient
accidents. One of the most researched organizational
safety defenses is nurse staffing levels. Other common
organizational safety defenses include error reporting
systems and workload.

Conclusions

Efforts to create health care environments that
promote patient safety include one of five proactive
approaches in the ways patient care delivery systems
are designed. Optimally, systems of care should be
designed to (a) eliminate errors, (b) reduce the num-
bers of errors, (c) catch errors before harm occurs and
thereby eliminate injuries, (d) contain errors to miti-
gate adverse outcomes associated with them, and 
(e) review errors and learn from them. We can learn a
lot about how to make health care safer by learning
from other high-risk industries such as aviation.
Aviation has several decades of experience in design-
ing approaches to create high-reliability solutions.
Furthermore, human factors engineering and cogni-
tive–social psychology are two disciplines that hold
great promise for addressing patient safety issues.

Creating a culture of safety is a necessary step
toward patient safety. There is no universally agreed-on
definition of a safety culture, yet many have written on
the topic and described attributes of a positive culture of
safety. These attributes include leadership that allocates
resources for improving safety, public leadership sup-
port for reducing errors and improving patient safety,
reporting systems that are nonpunitive and that create
an atmosphere where one learns from one’s mistakes,
accountability at all levels of an organization, and 
open communications about errors. Culture of safety is
learned and therefore can be changed. Culture is multi-
faceted and includes behaviors, attitudes, values, arti-
facts (e.g., health care technology and equipment),
language, social interaction (e.g., communication),
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social organization (e.g., structures of hospitals and
health care workforce, policies, roles of individuals in
the organization), and material life (e.g., how resources
and funding are allocated to safety initiatives).

There is a national call for action to change the
culture of health care addressing the following key
points: (a) recognition that health care is a high-risk
industry, (b) support for a “blame-free” environment
that encourages providers at all levels to report unin-
tended errors and identify root causes of errors, (c) lead-
ers that value safety with the same level of enthusiasm
as they value productivity/efficiency, and (d) support
for actively redesigning safety hazards. More research
related to patient safety in health care is needed, espe-
cially targeting vulnerable patient populations, partic-
ularly the frail elderly given the current demographic
shifts of individuals over 85 years of age being the
fastest-growing segment of the U.S. population.

—Audrey Nelson and Tatjana Bulat

See also Advocacy Organizations; Caregiving; Ethical Issues
and Aging; Mobility Assessment
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PERFORMANCE MEASURES

OF PHYSICAL FUNCTION

During recent years, performance measures of physi-
cal functioning have been used increasingly for 
the assessment of older adults in both clinical and
epidemiological settings. One of the main reasons 
for their increasing popularity among clinicians and
gerontological researchers is that they provide an
objective and standardized method of assessment in an
area that has traditionally relied nearly exclusively on
self- and proxy-reported measures. Furthermore, the
evaluation of other functional domains, such as cogni-
tive function, vision, and hearing, has long required the
use of both self-report or proxy-report of functional
difficulty and standardized testing for the objective
assessment of decrements in functional status.

Physical performance measures can be defined as
assessment tools that objectively evaluate a particular
aspect of physical function by asking an individual to
perform a standardized task that is evaluated using
objective predetermined criteria. For most of these
tests, performance level is assessed by timing the task
alone, timing the task performed over a predetermined
distance, or counting repetitions. A growing number
of clinical and epidemiological studies conducted
during recent years demonstrate that physical perfor-
mance measures represent a valuable source of infor-
mation for the comprehensive evaluation of older
persons in the research setting and may be an
important addition to the health care of older people.
Performance measures can provide information about
functional problems not reported accurately by older
adults or their families. They have been shown to pro-
vide objective information across a broad spectrum of
physical function, including the upper end of the spec-
trum, thereby assessing the full range of performance
better than self-report measures. There is evidence

454———Performance Measures of Physical Function



that performance measures predict several relevant
health outcomes such as institutionalization, health
services use, hospitalization, falls, incident disability,
and mortality. Finally, they show improvement in
response to lifestyle interventions such as exercise and
show decline in response to events such as hospital-
ization and new health problems and conditions.

The theoretical pathway leading from disease to
disability proposed by Saad Z. Nagi and the Institute
of Medicine, and later expanded by Lois Verbrugge
and Allan Jette, provides a useful framework to
identify the different functional domains that can 
be assessed using objective performance measures.
According to Nagi, the disablement process can be
viewed as a sequence of steps in which disease leads
to impairments (defined as dysfunctions or structural
abnormalities in specific body systems), which in turn
lead to functional limitations (defined as an individ-
ual’s limitations at performing basic physical and cog-
nitive tasks), which then lead to further restrictions 
or inability to perform socially defined roles within a
determined social and cultural environment (disabil-
ity). Objective measures of physical performance may
be used for the assessment of impairments, functional
limitations, or disability, but most are indicators of
functional limitations. Because they were originally
developed without being specifically linked to the
steps along the Nagi disablement pathway, several of
the physical performance tools currently used com-
bine elements that assess not only functional limita-
tions but also physical impairments and disability.
Functional limitations and disability represent differ-
ent behaviors rather than different ways of measuring
a behavior, and both can be measured using either per-
formance measures or self-report tools. When select-
ing a measurement tool, it is the content and purpose
of the assessment rather than the measurement tech-
nique that determines which one of the steps along the
Nagi pathway is being evaluated.

The Nagi pathway also provides a framework for the
selection of assessment instruments. When assessing
functional limitations, if only one single physical per-
formance measure can be included, the best choice
would be a gait speed test. When a more comprehen-
sive assessment is needed, it must be decided whether a

tool that provides a multidimensional approach target-
ing not only functional limitations but also impairments
and disability is required. A more focused battery, such
as one targeting upper or lower body extremities,
should be selected when the factor(s) under study or the
intervention being evaluated has a hypothesized impact
on any of these specific areas. A large number of indi-
vidual tests and batteries of physical performance
measures have been developed over the past 40 years.
Selected physical performance tools currently used for
the assessment of physical function among older adults
are described briefly in what follows.

Selected Physical Performance Tests

PPuurrdduuee  PPeeggbbooaarrdd  TTeesstt

The Purdue Pegboard Test is a performance test
that measures two kinds of upper body activities:
(1) gross movements of hands, fingers, and arms and
(2) “fingertip” dexterity assessed with an assembly
task. This test, which was originally developed for the
selection of employees for industrial jobs, has been
used extensively in clinical geriatrics and rehabilita-
tion centers.

GGaaiitt  AAsssseessssmmeenntt  TTeessttss

The ability to walk is a critical element of daily life
and an important component of most basic activities
of daily living (ADLs) and instrumental activities 
of daily living (IADLs). Mobility functioning can be
assessed using tests that evaluate an individual’s abil-
ity to walk under different conditions and different
distances. Several standardized walk tests have been
developed and used widely in aging research for the
assessment of mobility disability, walking endurance,
effect of exercise training, and cardiopulmonary func-
tional capacity. These physical performance measure-
ment tools can be classified based on the specific
distance (short-distance walks [4 to 10 meters] vs.
long-distance walks [400 meters]), the pace at which
the test is performed (usual vs. fast), or whether there
are specific time limits for completion of the test 
(6-minute walk test). Mobility function can also be
assessed with the use of complex walking tests in
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which a challenge task is added to a basic standard
walk test with the purpose of evaluating an individ-
ual’s ability to adapt gait to environmental challenges
similar to those that are encountered routinely dur-
ing daily activities. Examples of complex walk tests
include walking over obstacles, walking while talk-
ing, walking while picking up a small object, and
walking while carrying a large, light, or heavy pack-
age. Walk tests have been shown to be predictors of
incident disability, morbidity, institutionalization, and
mortality.

SShhoorrtt  PPhhyyssiiccaall  PPeerrffoorrmmaannccee  BBaatttteerryy

The Short Physical Performance Battery (SPPB),
originally developed for the Established Populations
for Epidemiologic Studies of the Elderly (EPESE)
project, is a comprehensive functional measure that
provides a physical performance score (range = 0 to
12) by aggregating an individual’s performance in 
a short timed walking test conducted at usual speed 
(4 meters), five repeated chair stands, and a set of
standing balance tests. Each individual performance
test is timed and scored on a scale from 0 to 4. A sum-
mary performance score is created by summing the
individual categorical scores for the walking, balance,
and chair stand tests. The cutoff points for the SPPB
are based on normative data developed from observa-
tions on more than 5,000 older persons in the EPESE
project. This battery has been administered in several
population studies and has been found to predict mor-
tality, institutionalization, and health care use in older
populations. In addition, among older nondisabled
persons, SPPB scores were found to consistently iden-
tify those individuals at risk for the development of
ADL and mobility disability. The battery is now being
used in clinical trials to identify candidates who have
functional limitations and as an outcome for clinical
trials.

TTiimmeedd  UUpp  aanndd  GGoo

The timed Up and Go is a short test of basic mobil-
ity skills commonly used for the assessment of older
adults in both clinical and community settings. This

performance test measures the time taken by a person
to stand up from a standard chair, walk a distance of 
3 meters at a usual pace, turn, walk back to the chair,
and sit down again. The person is allowed to use walk-
ing aids, but no physical assistance is provided. It has
been shown that time to complete this test is corre-
lated with self-report of mobility function. Older
adults who are able to complete the timed Up and Go
test in less than 20 seconds have been shown to be
independently mobile, have higher scores on the Berg
Balance Scale, and have a gait speed adequate for
community mobility (0.5 meters per second). In con-
trast, older adults requiring at least 30 seconds to
complete this test tend to need assistance for the per-
formance of ADLs, require assistive devices for
ambulation, and have lower scores on the Berg
Balance Test.

PPhhyyssiiccaall  PPeerrffoorrmmaannccee  TTeesstt

The Physical Performance Test (PPT) is designed
to measure older adults’ ability to use upper and lower
extremities in everyday activities and was developed
as both a short (7-item) and long (9-item) test. Test
items in the short form are timed and scored from 
0 (lowest) to 4 (highest): writing a sentence, simulated
eating, lifting a book and putting it on a shelf, picking
up a small object from the floor, putting on and
removing a jacket, turning 360 degrees, and walking
15.2 meters. The long form includes 2 additional
items: climbing one flight of stairs and counting the
number of flights of stairs an individual is able to
ascend. The overall PPT score is obtained by adding
the individual item scores. It has been shown that the
PPT score predicts institutionalization, risk of falls,
and mortality.

Physical performance measures have provided
important information in the assessment of older
individuals, and their use should continue to expand in
both research and clinical applications.

—Antonia K. Coppin and Jack M. Guralnik

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Disability and the Disablement
Process; Geriatric Assessment; Mobility Assessment
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PERIODONTAL DISEASE

See ORAL HEALTH

PERIOPERATIVE ISSUES

Some 50 years ago, surgery was considered to be too
risky for elderly patients. Today, centenarians undergo
a wide variety of surgical procedures. The develop-
ment of information regarding the perioperative care
of elderly surgical patients is in its infancy; however,
there is some information that suggests pathways car-
ing for these patients. Ther word perioperative refers
to the complete experience surrounding an operative
procedure—deciding to have an operation, preparing
for surgery, undergoing anesthesia, recovering from
the surgery, and getting back to the expected level of
function (which may include active rehabilitation).

The principal risk to patients undergoing surgery 
is not chronological age but rather a combination of
physiological age and disease load. A robust 90-year-
old may have a relatively low risk from undergoing

many surgical procedures, whereas a 65-year-old with
disease in one or more systems may be at high risk.

When making a decision to undergo surgery, patients
should understand that techniques have evolved rapidly.
An impressive example is the treatment of abdominal
aortic aneurysms. In the past, this disease, in which the
largest artery of the body becomes enlarged and distorted
and can burst, thereby causing rapid death, was treated
with a very involved open abdomen surgical operation
that required days in an intensive care unit (ICU).
Currently, the same disease frequently can be treated by
passing a replacement tube into the ballooned vessel by
passing a very sophisticated device by way of an artery
in the groin. The development of such endovascular
(operating from inside the blood vessels) techniques
require very short recovery times with very little pain,
and the patient frequently goes home the following
morning. Many procedures in the abdomen are accom-
plished using laparoscopes; that is, instruments that
allow surgeons to operate through three or four small
(quarter-inch) holes rather than a long incision in the
middle of the belly. These “minimally invasive” tech-
niques appear to have significant benefit for elderly sur-
gical candidates when they can be used safely.

Because getting old and developing illness tend to
occur simultaneously, coordinated perioperative care
includes paying attention to general medical conditions
with the perspective of both assessing function and,
where possible, improving or maximizing the function
of a particular body system. A general preoperative his-
tory and physical examination should indicate whether
any additional testing is required. For example, if the
patient has congestive heart failure, a circumstance in
which the pumping function of the heart is limited, spe-
cial tests are frequently requested to assess that function.
Occasionally, doctors find other medical problems that
should be fixed before surgery.

Some sort of anesthesia is required for all surgical
procedures. Some procedures, such as removal of
lesions of the skin and removal of cataracts (i.e., when
the lens of the eye becomes white and the patient
cannot see through it), can be performed by using
medications called local anesthetics to numb the affected
area. The risk of these procedures is very limited. 
For some procedures, local anesthesia is supplemented
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with additional drugs to diminish pain and provide
sedation. Major procedures require either general
anesthesia or a major regional technique. General
anesthesia involves the administration of drugs either
by direct injection into the blood or by inhalation.
From the patient’s perspective, the principal feature of
general anesthesia is loss of consciousness. Regional
anesthesia blocks nerve transmission at different lev-
els. For operations on the lower body, techniques that
block the nerves of the spinal cord can be used. Spinal
or subarachnoid anesthesia administers local anes-
thetic agents directly around the lower spinal cord and
nerves. It is accomplished by placing a small needle in
the back. Spinal anesthesia produces complete numb-
ness and lack of motor control (i.e., the patient cannot
move his or her legs) but does not change the patient’s
level of consciousness. The anesthesia can last from 1
to 6 hours depending on the drugs used. Additional
sedation can be administered if necessary. An epidural
is a similar technique in which the local anesthetic is
administered to the nerves at the space where they
leave the spine. This technique is generally done with
a small catheter that is left in the epidural space. This
allows continuous administration of local anesthetic
drugs so that the anesthesia can last as long as needed.
Epidural catheters can also be used to provide 
pain relief after surgery. Although there are very
strong advocates for regional anesthetic techniques,
multiple studies have failed to demonstrate a signifi-
cant difference in morbidity or mortality between
regional and general anesthesia. Particularly for ortho-
pedic procedures such as hip and knee replacements,
the choice between regional and general anesthesia is
based on local practice. The risks of anesthesia have
decrease markedly over the past few decades. During
general anesthesia, the anesthesiologist is responsible
for maintaining respirations for the patient because
the drugs typically impair breathing. In this regard,
local anesthesia with sedation is frequently described
as limited and safe because it is not general anesthe-
sia. However, elderly patients are extremely sensitive
to anesthetic drugs, so the line between sedation 
and general anesthesia is difficult to determine.
Undertaking a procedure under deep sedation without
airway control is not safer than doing so with a

planned general anesthetic. There is also a group of
regional anesthesia techniques that block nerves in an
arm or a leg and can be very effective in providing
anesthesia in the operating room and pain relief after
surgery.

Following a surgical procedure, the patient goes to
a postanesthesia care unit (PACU, still sometimes
called the recovery room) or to an ICU. Some proce-
dures are done on an ambulatory basis, meaning that
the patient will go home the same day. Advanced age
by itself is not a reason to keep a patient in the hospi-
tal. Ambulatory PACUs tend to have the patient sit in
a chair and frequently invite family members to stay
with the patient. More acute PACUs have varying
policies. Patients recovering from sedation or general
anesthesia may be sleepy. Some may appear to be
aware but frequently do not remember things said at
this time. Pain control should be a major focus of the
recovery room experience.

Pain in the elderly is not substantially different
from pain in any other human. Although there are
physiological changes associated with age that alter
pain perception, they cannot be invoked to explain
why a patient should experience substantial pain.
There is a general tendency to undertreat pain, partic-
ularly in the United States. Elderly patients are partic-
ularly prone to receive inadequate pain management.
This is partly because all pain regimens are associated
with significant side effects. The mainstay of all pain
regimens is narcotics—either morphine or its syn-
thetic derivatives. These drugs will come close 
to eliminating pain if given in sufficient doses. They
also cause respiratory depression that can make a
person stop breathing completely and die. Most nar-
cotics cause itching and constipation. Many are asso-
ciated with euphoria and/or delirium. Thus, it is
important to give just the right amount of medication
at just the right time. Computerized pumps, called
patient-controlled analgesia (PCA) pumps, allow indi-
viduals to receive pain medication on demand without
requiring a nurse to administer the drug. These pumps
can be used by most elderly patients so long as they
can understand the instructions, which should be
explained before the surgery. Family members should
never assist a patient by pushing the button for him or
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her because this can result in a narcotic overdose. 
On the other hand, more than moderate pain should 
be unacceptable.

A number of problems commonly occur in elderly
patients following major surgery. The amount of fluid
administered to elderly patients remains controversial.
Intravenous fluids, the bags of water and electrolytes
that are administered by intravenous infusion, are
severely limited in Europe; however, this practice is
not yet popular in the United States. When fluids are
administered generously, it is important to be sure that
excess fluid does not accumulate in the body. When
limited fluid is administered, it is important to be sure
that sufficient fluid is present to support proper cir-
culation. Pneumonia is probably the most common
complication following surgery in the elderly. The
cause of pneumonia is not completely clear, and
whether current attempts to get the patient out of bed
early and to encourage deep breathing actually
decrease the amount of pneumonia is still under
consideration.

A particularly distressing complication that
appears to be primarily a disease of the elderly is
postoperative delirium. Occurring typically 24 to 48
hours after a major operation and following a lucid
interval after emergence from anesthesia, delirium is
a fluctuating alteration of consciousness. There is a
prominent disturbance of attention and reduced clar-
ity of awareness of the environment. Delirium can
develop within hours to days and tends to fluctuate
during the course of the day such that not all individ-
uals visiting the patient will necessarily observe the
same symptoms. Patients may also be disoriented and
suffer from perceptual disturbances such as misinter-
pretations, illusions, and/or even hallucinations. The
cause of delirium is unknown; however, coordinated
care programs organized by experienced geriatricians
have been effective in preventing delirium. The
family of a delirious patient may be asked to actively
provide orientation points for the patient, including
family photos and calendars. Pharmacological treat-
ment is available for agitation associated with delir-
ium. A distinct but possibly related problem has been
called postoperative cognitive dysfunction (POCD).
POCD refers to certain individuals who show marked

deterioration on specific cognitive tests when tested
both before and after surgery. The not uncommon
complaint that someone is never the same after
surgery may be related to POCD. POCD has been
noted in high numbers of individuals undergoing car-
diac surgery and in lower numbers following noncar-
diac surgery. The status of POCD as a diagnostic and
clinical entity has yet to be established.

Skin breakdown and the development of decubitus
ulcers (bed sores) should be a completely pre-
ventable complication of hospitalization in elderly
surgical patients. Observation for skin breakdown and
aggressive treatment of wounds are important to avoid
serious prolongation of hospitalization.

Full recovery—a return to a preoperative level 
of function or better—can take more time that one
might expect. For abdominal surgery patients, it is not
uncommon to require 3 to 6 months to return to the
level of function the patients had before they needed
surgery. Patients and family should be patient, but
active, in pursuing recovery following surgery.

—Jeff Silverstein

See also Surgery
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PERSONALITY DISORDERS

Personality disorders (PDs) are defined as chronic
psychiatric disorders that involve a pervasive pattern
of inflexible and maladaptive inner experiences and
behaviors in several spheres of function: perception
and interpretation of experiences, emotional expres-
sion, interpersonal relations, and impulse control.
These disorders are typically present since young
adulthood and often persist, in one form or another,
into later life. Individuals with PDs often create con-
flicts in social and clinical settings and end up being
labeled as difficult, hateful, unpleasant, or strange,
depending on the disorder subtype. There are 12 sub-
types of PDs, with each one having 8 to 10 diagnos-
tic criteria, and individuals must meet a specified
number of them in any combination to qualify for a
diagnosis. Individuals may demonstrate a single
disorder or a combination of maladaptive traits from
several disorders. Brief descriptions of each PD
appear in Table 1.

An estimated 10% to 22% of adults in the commu-
nity suffer from PDs, with significantly higher rates
seen in psychiatric settings and in individuals with
other psychiatric disorders such as depression. This
rate declines to a range of 5% to 10% in the elderly,
although this decrease might not reflect a true change
in the prevalence of PDs as much as it reflects the chal-
lenges in making an accurate diagnosis during late life.
It is not clear which PDs are more common because
prevalence rates vary widely by setting; several PDs
are more likely to be seen in clinical settings (e.g.,
borderline, dependent, obsessive–compulsive), whereas
others may tend to avoid treatment (e.g., antisocial,
avoidant, schizoid). Epidemiological data suggest that
the most common PDs in adults in the community are
obsessive–compulsive, paranoid, and antisocial.

In general, diagnosis of PDs is challenging because
it requires a longitudinal view of the person 
across many different settings. Such information is
not always available and requires reliable informants,
especially with older adults. Without sufficient longi-
tudinal information, it can be difficult to distinguish
long-standing personality traits from more recent dis-
ruptions in mood and behavior. In addition, clinicians
are not always familiar with the large number of diag-
nostic criteria, especially for less well-established
categories such as depressive and passive–aggressive
PDs. As a result, PD diagnoses are often deferred 
or replaced with Axis I diagnoses that seem to encom-
pass the more salient presenting symptoms such as
depression, anxiety, and mood instability.

Not all individuals with seemingly troublesome or
maladaptive personality traits have PDs. The diagnosis
of an adjustment disorder might best account for acute
changes in personality due to severe stressors such as
the loss of a loved one, a severe or chronic medical
illness, and psychological trauma due to war or natural
disaster. For example, physical pain and disability can
lead to dependent or avoidant behaviors that resemble
those seen in PDs. Similarly, the emotional lability
seen in bipolar disorder can mimic behaviors of bor-
derline and histrionic diagnoses. Dementing illnesses
can also lead to marked changes in personality such as
increased egocentricity seen in Alzheimer’s disease
and impulsivity seen in frontotemporal dementia. In
each of these cases, the delineation of an actual PD

460———Personality Disorders

Table 1 Descriptions of Personality Disorder Subtypes

Antisocial Lack of conscience, reckless,
criminal behaviors

Avoidant Fearful of rejection, timid, inhibited,
isolative

Borderline Unstable relationships, impulsive,
with self-injurious behaviors

Dependent Excessively reliant on others for 
decisions and support

Depressive Gloomy, pessimistic, critical, guilt prone

Histrionic Extraverted, seductive, provocative, but 
with shallow emotions

Narcissistic Self-entitled, arrogant, grandiose,
demanding

Obsessive– Preoccupation with orderliness and 
compulsive cleanliness, rigid, controlling

Paranoid Suspicious and distrustful, prone to 
hostility

Passive– Passive resistance to authority, critical,
aggressive resentful, with procrastination

Schizoid Lack of desire for social relations,
isolative, odd

Schizotypal Odd or inappropriate beliefs and behaviors



will depend on identifying a pervasive and consistent
pattern of maladaptive traits that have existed for many
years and that have predated in some form any more
recent life stressors or diagnoses. This process is par-
ticularly difficult in older adults given the limited time-
line of available history and the presence of so many
confounding stressors and comorbid medical and
psychiatric disorders.

PDs are, by definition, chronic conditions, although
this does not rule out the possibility of change. Lon-
gitudinal data are quite limited but indicate that a sub-
stantial percentage of individuals with borderline and
antisocial PDs improve into middle age, with less
impulsivity and recklessness. Individuals with more
rigid traits, such as those found in obsessive–compul-
sive, paranoid, schizoid, and schizotypal PDs, tend to
have persistent clinical presentations. Regardless of
their course over time, individuals with PDs remain at
high risk for comorbid psychiatric disorders, such as
depression, anxiety, and substance abuse, and are less
responsive to treatment. Even when there is improve-
ment, older individuals with PDs may demonstrate
reemergent symptoms during late life, often triggered
by stressors such as the loss of key social or psycho-
logical supports. These symptoms may resemble ear-
lier symptoms or may be shaped by age-associated
losses in physical and cognitive capabilities.

Treatment of PDs focuses on management of
symptoms and prevention of crises rather than on
cure. To the extent possible, treatment should always
be based on a consistent therapeutic relationship with
one or more clinicians and on a clear understanding of
the underlying dynamics. A team approach, in which
a multidisciplinary group has coordinated a plan and
identified appropriate target symptoms, is often the
best approach. Many individuals with PDs will evade
or resist treatment or will disrupt the treatment setting.
Others will need treatment for comorbid depression,
substance abuse, eating disorders, anxiety, and/or other
conditions that are more acute and that serve to exac-
erbate maladaptive personality traits.

Individual psychotherapy can be helpful for certain
subtypes of disorders in which the individual has
motivation for treatment, but it depends on a consistent
and long-term therapeutic relationship. Dialectical
behavioral therapy (DBT) is a specialized form of

psychotherapy that focuses on teaching the individual
to recognize and manage disruptive symptoms. DBT
initially was developed for borderline PD and later was
adapted for other PDs and for older adults.

Psychotropic medications can also play a role in
treatment targeted at the PD itself, specific salient
personality traits or behaviors, or comorbid conditions.
Again, the goal is not to cure the PD but rather to
reduce the intensity and frequency of maladaptive
behaviors. Prior to selecting an appropriate medication,
it is important for the clinician to have an understand-
ing of how the dynamics of the PD may influence the
use of medications. For example, borderline and anti-
social individuals may be at greater risk for using 
medications in hazardous or abusive ways. Paranoid
and passive–aggressive individuals may have poor
adherence to medications. Obsessive–compulsive and
dependent individuals may seek an excessive or unnec-
essary focus on medication use as a means of avoiding
important therapeutic tasks. In each situation, it may be
best to defer or minimize the use of medications. With
every PD, however, it is critical to obtain and document
informed consent prior to prescribing any agent.

Research into the pharmacological treatment of
PDs has been limited largely to borderline and schizo-
typal diagnoses. Numerous studies have found a vari-
ety of medications to be useful, but for any PD there 
is no single medication of choice and there is little
research to support the long-term efficacy of any agent.
A variety of antidepressants have demonstrated effi-
cacy in treating impulsive, aggressive, self-injurious,
and depressive behaviors, including monoamine oxi-
dase (MAO) inhibitors, tricyclics, and serotonin selec-
tive reuptake inhibitors (SSRIs). Both antidepressants
and anxiolytics may reduce the intensity of PD symp-
toms characterized by depression and anxiety, includ-
ing avoidant and obsessive–compulsive behaviors.

Antipsychotic medications may be helpful for
transient paranoia, impulsive aggression, agitation, and
self-injurious behaviors. Atypical antipsychotic agents
that have demonstrated efficacy with these symptoms
include clozapine, risperidone, olanzapine, and queti-
apine. In one representative study, olanzapine and
fluoxetine alone, as well as in combination, substantially
reduced symptoms of chronic dysphoria and impulsive
aggression in a sample of women with borderline PD.

Personality Disorders———461



Other studies have shown that mood stabilizers such as
divalproex sodium, carbamazepine, and lithium carbon-
ate have reduced symptoms of anxiety, aggression, and
agitation in both antisocial and borderline PDs.

—Marc E. Agronin

See also Psychiatric Rating Scales; Schizophrenia, Paranoia,
and Delusional Disorders
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PETS IN HEALTH CARE SETTINGS

Recognition of the strong bond between older
adults and pet animals has led to the proliferation of

programs in health care settings designed to improve
the health and well-being of residents through the use
of animals. Pets have long been considered sources 
of unconditional love and acceptance, so it is not sur-
prising that the medical field is exploring the benefits
of incorporating animals as treatment tools for physi-
cal and emotional therapy.

Some health care settings have included pets as an
integral part of their environment. On entering one of
these settings, it is not unusual to be greeted at the
door by the resident dog, to find a jar of pet treats on
the program administrator’s desk, or to encounter a
cat sleeping on a resident’s bed. The Eden Alternative,
a popular model used by residential care facilities,
uses companion animals, as well as children and
gardens, to create more enlivened environments for 
older adults. Promising research on the effects of pet
animal contact on older adults has also resulted in 
pet-assisted therapy programs that take dogs, cats, and
other small animals into hospitals, nursing homes, and
other health-related settings to visit residents.

Introducing animals to health care settings may
help improve the well-being of older adults by
creating a home-like environment. Several studies
conducted in health care environments have used an
experimental design to examine the effects of intro-
ducing an animal on the social behavior of older
adults. Animal-visiting programs in residential care
facilities have produced improvements in social inter-
action and competence, psychosocial function, life
satisfaction, mental function, and psychological well-
being in residents. For older adults with low social
functioning and involvement, companion animals
themselves can be an accessible source of social 
and tactile contact. Facilitating contact between older
adults and animals in health settings has also been
found to have a positive impact on humans’ physical
health. Researchers have found that regularly stroking
an animal lowers blood levels of the stress hormone
cortisol while releasing other hormones with physio-
logical benefits. Other studies have demonstrated 
that pain and anxiety are reduced in older adults who
spend time with pets. Most programs where animals
have been used in an attempt to benefit older adults
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have not identified the characteristics of the individu-
als who showed improvement. Those studies that did
include information about participants’ past experi-
ences with pet animals showed that individuals with
strong positive experiences demonstrated more signif-
icant improvement than did those individuals with less
positive experiences.

There is increasing evidence that pets improve the
quality of life for many older adults. Although not a
substitute for human contact and a positive environ-
ment, the therapeutic use of pet animals has been
shown to promote quality of life and positive health
benefits for older adults in health care settings.

—Mary Kaplan

See also Depression and Other Mood Disorders; Health
Promotion and Disease Prevention; Institutional Care;
Long-Term Care; Quality of Life
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PHYSICAL ACTIVITY
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PICK’S DISEASE

Pick’s disease is a subtype of frontotemporal demen-
tia (FTD), and FTD accounts for approximately 5%
to 10% of dementia cases. Historically considered a
rather rare degenerative illness, it was first described
in 1892 by Arnold Pick. The disorder is characterized
by a progressive deterioration of social skills coupled
with alterations in personality and language, eventu-
ally involving intellect and memory. The disease gen-
erally affects individuals from 40 to 60 years of age
but has been reported to occur in individuals as early
as the 20s and as late as the 80s.

History

The initial criteria developed to recognize FTD was
the Lund and Manchester Groups (Lund–Manchester)
criteria published in 1994 that required the presence
of at least two of the following features: loss of per-
sonal awareness, strange eating habits, perseveration,
and mood change. In addition, patients needed to have
at least one of the following: frontal executive dys-
function, reduced speech, and preserved visuospatial
ability. Supportive features included onset before 65
years of age, a family history of FTD, early urinary
incontinence, motor neuron disease, and (during the
late stages) akinesia, rigidity, and tremor.

David Neary and colleagues in 1998 developed 
the second set of consensus guidelines for diagnos-
ing FTD, retaining the general framework of the
Lund–Manchester criteria but subdividing the patients
into three distinct clinical presentations: frontotemporal
dementia (personality change and social conduct dis-
turbance), progressive nonfluent aphasia, and semantic
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aphasia. Frontotemporal lobar degeneration was the
term used to refer to any of the three symptoms.

The diagnostic framework was further refined in
2001 by the Work Group on Frontotemporal Dementia
and Pick’s Disease, which eliminated the three subdi-
visions in favor of calling all of them frontotemporal
dementia but noted that patients would experience
either a behavioral presentation or a language presenta-
tion to their illness. Specific criteria included the devel-
opment of behavioral or cognitive deficits manifested
by either (a) early and progressive change in personal-
ity, characterized by difficulty in modulating behavior,
often resulting in inappropriate responses or activities,
or (b) early and progressive change in language, char-
acterized by problems with expression of language 
or severe naming difficulty and problems with word
meaning. These deficits must cause significant impair-
ment in social or occupational functioning and repre-
sent a decline from a previous level of functioning and
must not be better accounted for by another medical
condition, delirium, or psychiatric condition.

Clinical Presentation

Pick’s disease differs from Alzheimer’s disease in sev-
eral ways, and the two diseases are distinct in their
neuropathology. Pick’s disease is identified by the
presence of Pick bodies; that is, rounded structures
identified within affected neurons that give them a
balloon-like appearance. The characteristic plaques
and tangles found in Alzheimer’s disease are not typ-
ically present in Pick’s disease, and the two types 
of dementia affect primarily different cerebral struc-
tures. Pick’s disease is characterized by significant
and marked frontal atrophy, whereas Alzheimer’s dis-
ease appears to involve temporal structures early and
then progresses to involve parietal areas and frontal
areas later in the course of the disease. This differing
neuropathological distribution corresponds to the clin-
ical course of the two diseases, as the early signs of
Pick’s disease commonly involve personality changes,
whereas the early signs of Alzheimer’s disease involve
anterograde memory.

The personality changes identified during the early
stages of Pick’s disease are diffuse and vary across

affected individuals. Apathy may be an early sign of
the disease, as can social indifference, inappropriate
social behavior, and disregard for social norms and 
the feelings of others. Attentional deficits are promi-
nent and frequently occur early in the course of the ill-
ness. Severe presentations of the disease may involve
grossly inappropriate behavior or physical or sexual
aggression. Alternatively, a syndrome of inappropriate
laughter and comedy may present reminiscent of a
pseudobulbar affect or Witzelsucht. Executive func-
tion declines early in the course of the illness, and
patients often have severe difficulty in planning and
executing specific behaviors. This leads to a “random-
ness” and unpredictable nature in the initiation of
behavior, but patients can potentially maintain the
ability to follow commands.

Patients with Pick’s disease invariably develop lan-
guage difficulties as the disease progresses, and at
least two recognized variants of FTD affect language
predominantly. Patients may become quiet or increas-
ingly frustrated in the inability to produce speech, and
this may further increase the apathy and isolation
experienced during the course of the illness as well as
contribute to the emergence of affective syndromes,
including severe depression. Patients have been
reported to develop a Kluver–Bucy-type syndrome
involving hyperorality with gluttony, sexual aggres-
sion, and severe apathy. Patients eventually become
moribund and succumb to secondary complication 
of the disease, as occurs in advanced Alzheimer’s
dementia.

Pick’s disease is an illness of middle life and
occurs earlier than typical Alzheimer’s dementia. 
The disease has a variable course, and average 
life expectancy after diagnosis is 5 years but ranges
between 2 and 15 years.

Diagnosing Pick’s disease is difficult, and it 
is likely underestimated as a cause of dementia.
Neuropsychological testing may reveal prominent
frontal deficits with relatively preserved memory; this
would support the diagnosis, but it is not diagnostic of
the condition. Computed tomography (CT) and mag-
netic resonance imaging (MRI) may demonstrate cir-
cumscribed frontal atrophy, and this would again 
be supportive of a diagnosis of Pick’s disease in the
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appropriate clinical scenario. The presence of highly
circumscribed atrophy would be helpful in differenti-
ating the illness from dementia of the Alzheimer’s
type (DAT) in that DAT generally produces more
global or nonspecific atrophy. Ultimate diagnosis of
Pick’s disease rests with a postmortem microscopic
examination of the patient’s brain; this can often reli-
ably differentiate this condition from other dementing
illnesses such as DAT.

Neuropathology and Genetics

Neuropathological abnormalities include involvement
of the second and third cortical layers, spongiosis,
swollen neurons, and the variable presence of argy-
rophilic round inclusions called Pick bodies. Other
more recent data support the hypothesis that Pick’s dis-
ease (FTD) involves abnormalities in both ubiquitin
and tau proteins, and some evidence suggests a poten-
tial link to other degenerative illnesses such as corti-
cobasal degeneration and progressive supranuclear
palsy. Few definite genetic linkages in FTD have been
identified, but various abnormalities on chromosome
17q21–22, which contains the microtubule-associated
protein tau gene, have been described. Most cases of
FTD appear to be spontaneous and without an obvious
genetic basis, but rare familial cases involving an 
autosomal-dominant pattern have been reported in the
literature.

Treatment of FTD is primarily supportive given
that no current medications have proven to be effec-
tive in double-blind, randomized, placebo-controlled
trials. Patients with FTD do not have primary cholin-
ergic abnormalities, so the cholinesterase inhibitors
used to treat DAT have not appeared to be especially
effective. No trials have examined the potential role of
memantine in this patient population.

Treatment

Weak evidence supports the potential use of amantadine
or bromocriptine in patients with expressive language
deficits, but tolerability can be difficult to achieve with
these agents. Methylphenidate has been reported as a
potential modifier for the attentional deficits frequently

observed in this condition, but its evidence is limited to
a single case report in the literature.

Depressive syndromes can be especially promi-
nent and severe in frontotemporal dementia, especially
among those patients who retain some degree of
insight while experiencing greater language difficul-
ties. No antidepressant agent has been evaluated 
satisfactorily in these patients, but preference should
be given to agents that are more tolerable with fewer
side effects such as the newer generation of antide-
pressants, including selective serotonin reuptake
inhibitors (SSRIs) and serotonin/norepinephrine reup-
take inhibitors (SNRIs). Tricyclic antidepressants can
burden patients with a profound anticholinergic load
that could potentially worsen remaining cognition,
making them less desirable in treating affective 
syndromes associated with dementing illnesses.
Electroconvulsive therapy (ECT) can be used in refrac-
tory depressive cases, although evidence for its direct
use in frontotemporal dementia is scant and limited to
one case report.

Patients demonstrating obsessive–compulsive-type
behavior may benefit from SSRI therapy, but there are
few well-studied options to treat the behavioral symp-
toms of disinhibition, sexual aggression, and anxiety.
Atypical antipsychotics have long played an impor-
tant role in treating refractory aggression, agitation,
and psychosis in DAT patients, but recent concerns
regarding cardiovascular and cerebrovascular safety
have prompted a reevaluation of using these agents as
first-line options, although they can remain very use-
ful in severe cases. Other options include trazodone
and mood stabilizers, but only trazodone has the ben-
efit of a small, double-blind, randomized, placebo-
controlled trial. Benzodiazepines should typically be
avoided in these patients because the risks of further
cognitive impairment and falls have been well docu-
mented in the elderly patient population. Behavioral
interventions offer alternative options early in the
course of the disease, but benefit is likely to be
reduced as the disease progresses.

Pick’s disease, although an unusual type of demen-
tia, may be a relatively common cause of presenile-
type dementias given its propensity to arise during 
the fifth and sixth decades of life. Most cases are
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nonhereditary, but rare familial cases are inherited in
an autosomal-dominant pattern. Treatment is gener-
ally supportive and nonspecific, but mild benefit may
be obtained by cautious trials of psychotropic agents
in appropriate patients.

—Harold W. Goforth

See also Alzheimer’s Disease; Lewy Body Dementia;
Vascular Dementia
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PNEUMONIA AND TUBERCULOSIS

Pneumonia is a common illness that causes significant
morbidity and mortality in older adults. Older adults
with pneumonia are more likely to require hospital-
ization and are at an increased risk for death compared
with younger adults with pneumonia. In fact, pneu-
monia is the fifth leading cause of death in persons
age 65 years and older in the United States. Prompt
antimicrobial therapy, supportive care, and risk factor
modification are paramount in treating this illness.

Several factors contribute to older adults’ increased
risk of pneumonia, including comorbid illnesses 
(e.g., diabetes mellitus, chronic obstructive pulmonary
disease, malignancy) and nursing home residence. In
addition, feeding tube placement, poor dental hygiene,
and neurological impairment from cerebrovascular

accidents or Alzheimer’s disease place older adults 
at an increased risk for aspiration pneumonia.
Furthermore, symptoms of pneumonia might not be
recognized in older adults as quickly as they are in
their younger counterparts because older adults with
pneumonia often complain of fewer symptoms, often
presenting with merely a change in functional status.
This may contribute to a delay in prompt antimicrobial
therapy and thus place patients at higher risk for poor
outcomes.

When a diagnosis of pneumonia is made, prompt
antimicrobial therapy should be instituted and tar-
geted toward the most likely infecting organisms.
Streptococcus pneumoniae is the most common 
cause of community-acquired pneumonia, followed
by Staphylococcus aureus and aerobic gram-negative
bacilli. Atypical bacteria, such as Legionella pneu-
mophilia, Chlamydia pneumoniae, and Mycoplasma
pneumoniae, commonly cause community-acquired
pneumonia as well. The Infectious Diseases Society
of America has published guidelines for the treatment
of community-acquired pneumonia in adults. In short,
it states that patients who will be treated on an outpa-
tient basis and who have not received recent antibi-
otic therapy may be treated with doxycycline or a
macrolide. If patients have recently received antibi-
otics, a respiratory fluoroquinolone or an advanced
macrolide plus high-dose amoxicillin (or amoxicillin–
clavulanate) may be used. In hospitalized patients, a
respiratory fluoroquinolone alone or an advanced
macrolide plus a β-lactam antibiotic is appropriate. In
patients who are severely ill, have necrotizing pneu-
monia, or are at risk for methicillin-resistant S. aureus
infection, vancomycin should be added to the empiric
antibiotic regimen.

In hospitalized patients, an attempt to isolate 
the causative agent should be made. Thus, blood cul-
tures and sputum for gram stain and culture should be
obtained. Additional tests should be considered for
selected patients (e.g., urine legionella for pneumococ-
cal antigen, sputum for acid-fast bacilli (AFB) smear
and culture, serum testing for HIV infection, nasopha-
ryngeal swab for Influenza A and B virus antigens).

Supportive care with supplemental oxygen and
intravenous fluid rehydration should be provided as
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needed in addition to antimicrobial therapy. Patients’
response to therapy can be monitored by physical
examination and pulse oximetry. In patients who fail
to improve on appropriate therapy, a computed
tomography (CT) scan of the chest or a bronchoscopy
may be necessary. A follow-up chest X-ray should be
performed at 12 weeks to evaluate for resolution of
the pneumonia.

The risk of pneumonia can be reduced in some
instances. For example, vaccines can help prevent
some types of pneumonia. The pneumococcal vac-
cine, recommended for patients age 65 years and
older as well as patients under 65 years of age with
comorbid conditions, reduces the risk of severe (i.e.,
bacteremic) disease. The influenza vaccine, recom-
mended annually for all patients over 50 years of age
or with underlying medical illnesses, reduces hospi-
talization, pneumonia, and death in those over 65
years of age.

The increased incidence of Mycobacterium tuber-
culosis (TB) infection in older adults is most often
caused by reactivation of a primary infection. This
may be caused partly by cell-mediated immune senes-
cence, but other comorbid illnesses such as diabetes,
malignancy, renal insufficiency, and poor nutrition
also place older adults at increased risk. In addition,
persons in this age group are more likely to have been
exposed to M. tuberculosis during childhood due to
the much higher prevalence at that time. Clinicians
should have a high index of suspicion for pulmonary
tuberculosis in older patients because the elderly
might not exhibit classic features of TB infection 
such as hemoptysis, fever, and night sweats. Instead,
TB infection in the elderly may present insidiously
with cognitive impairment, weight loss, prolonged
low-grade fever, and/or fatigue. The chest X-ray find-
ings in older adults might not reveal the characteristic
cavitary lesion in the apex. Infection in the middle
lobes, lower lobes, or pleura may occur. Also, infil-
trates may present bilaterally, as interstitial infiltrates,
or as patchy infiltrates.

A two-step tuberculin skin test is suggested for 
the workup of TB in older adults because there is an
increase in anergy to cutaneous antigens in this popu-
lation. However, false-negative results may occur with

waning delayed-type hypersensitivity, corticosteroids,
and disseminated TB. Thus, a negative tuberculin skin
test cannot be used to rule out TB. Sputum samples
for AFB smear and culture should be obtained from
all patients in whom pulmonary tuberculosis is sus-
pected. In patients who are unable to give sputum
samples, bronchoscopies should be performed.

Once TB infection is confirmed, antituberculous
chemotherapy should be initiated. In the United States,
most cases of TB in the elderly will be susceptible to
isoniazid and rifampin, but many areas of the world
have isoniazid resistance and most tuberculosis in the
United States now occurs in immigrants. In any event,
initial therapy should almost always consist of four
drugs: isoniazid (300 milligrams [mg]/day), rifampin
(600 mg/day), ethambutol (25 mg/kilogram [kg]/day),
and pyrazinamide (25 mg/kg/day up to 2.5 grams
[g]/day). Pyridoxine (50 mg/day) should also be added
to the regimen to reduce the risk of peripheral neuropa-
thy from isoniazid therapy. Specific drug choices and
duration must be selected after susceptibility testing is
performed on the isolate. Sputum should be examined
monthly to document clearing of the mycobacterium. If
sputum cultures are still positive after 3 months of ther-
apy, drug resistance should be suspected. Liver function
tests should be obtained at baseline and monitored
monthly because the elderly are at an increased risk for
hepatitis from antituberculous chemotherapy. A follow-
up chest X-ray should be obtained 2 to 3 months after
initiation of therapy as well.

—Vera Luther and Kevin P. High

See also Infectious Diseases; Pulmonary Aging
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POLYPHARMACY

Polypharmacy simply means using too many drugs. By
convention, it refers to a patient being on more than
three drugs. The risk of dangerous drug events in
elderly patients rises exponentially with the increasing
number of prescribed and nonprescribed drugs. These
adverse drug events, according to a 1999 Institute of
Medicine report, are major contributors to emergency
room visits and hospitalizations in the elderly. The
adverse events, in part, reflect harmful drug–drug,
drug–disease, and drug–diet interactions. These inter-
actions are more likely to occur with multiple medica-
tions in elderly patients with multiple comorbidities
and age-related decline in drug-metabolizing capacity.
In most cases, the additional drugs are potentially inap-
propriate because they are unnecessary, ineffective, or
even counteractive to other drugs. However, polyphar-
macy, in specific clinical conditions, can also be appro-
priate and beneficial to patient care. Therefore, it is
important for clinicians to recognize when polyphar-
macy is harmful and when it is appropriate.

The two types of polypharmacy are harmful poly-
pharmacy and appropriate polypharmacy

Harmful Polypharmacy

The causes of harmful polypharmacy are (a) pre-
scribing cascade, (b) failure to consider nondrug
approaches, (c) failure to stop a drug when the initial
indication no longer exists, and (d) polydoctors and
polypharmacists.

PPrreessccrriibbiinngg  CCaassccaaddee

Prescribing cascade is a common clinical scenario
whereby the clinician prescribes a second drug to treat
the side effects of the first drug for which indication is
often unclear. This is followed by a third drug to treat
the side effects of the second drug, and so the cascade
of incremental prescribing continues. To illustrate 
this point, consider the case of “Mr. A,” a healthy 
and functional 79-year-old man visiting his doctor for
an annual checkup:

1. Mr. A has a blood pressure of 140/85. “I feel great,”
he says.

2. He receives amlodipine (5 milligrams [mg], once
daily) for high blood pressure.

3. He then develops swollen feet, a common side effect
of amlodipine.

4. He then receives furosemide and potassium for the
swelling.

5. The potassium pills then aggravate his heartburn.

6. He then receives omeprazole to relieve the heartburn.

7. He develops diarrhea.

8. Now he receives lomotil (atropine/diphenoxylate) 
for diarrhea.

9. He feels dizzy and delirious, causing him to fall and
sustain a hip fracture.

Although this is hypothetical, it is a common out-
come of polypharmacy resulting from a prescribing
cascade. This outcome is potentially avoidable if the
clinician (a) considers a nondrug approach, such as
diet and exercise, as the initial treatment for this bor-
derline hypertension and (b) considers that any new
symptoms in an elderly person could be drug related.

FFaaiilluurree  ttoo  CCoonnssiiddeerr  NNoonnddrruugg  AApppprrooaacchheess

Failure to consider nondrug approaches is another
factor contributing to harmful polypharmacy. The
case of Mr. A aptly illustrates this point. Prescri-
bers might not consider nondrug approaches, in part,
because of time pressure to see patients quickly. This
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pressure, in turn, can lead to “reflexive prescribing”
with little time to consider alternative but safer
approaches such as dietary changes, exercise, and
smoking cessation for mildly elevated blood pressure
and cholesterol.

FFaaiilluurree  ttoo  SSttoopp  aa  DDrruugg  WWhheenn  tthhee  
IInniittiiaall  IInnddiiccaattiioonn  NNoo  LLoonnggeerr  EExxiissttss

A common reason for continued use of a nonindi-
cated drug is poor communication between health
care providers during transitions of care. For example,
a patient with transient hospital-related volume over-
load and pulmonary edema from intravenous fluids
may continue to receive diuretics and potassium for
years after the pulmonary edema has resolved. As
another example, anti-insomnia pills for transient hos-
pital-related insomnia may continue to be used by a
patient when the initial cause, such as an unfamiliar
and noisy hospital setting, no longer exists.

PPoollyyddooccttoorrss  aanndd  PPoollyypphhaarrmmaacciissttss

This term refers to a patient who is seeing multi-
ple doctors and using multiple pharmacists. Many
seniors receive care from several specialists who
prescribe different drug regimens. Because of cost
and insurance rules, the prescriptions are frequently
filled at multiple pharmacy stores where patients
also buy additional nonprescription herbal and
nonherbal drugs. This practice commonly leads to a
patient being on multiple drugs, some with no indi-
cation and others with potentially dangerous interac-
tions. To illustrate this point, consider the case of
“Ms. D,” a functional 79-year-old woman with a his-
tory of irregular heartbeat (atrial fibrillation) and
depression:

1. Ms. D sees a cardiologist and is prescribed metopro-
lol and Coumadin for atrial fibrillation.

2. She sees a psychiatrist and is prescribed paroxetine
for depression.

3. She then goes to the drugstore to pick up her
prescriptions.

4. She buys Ginkgo biloba for memory problems.

5. Two weeks later, she collapses.

6. On examination, she has bradycardia, hypotension,
and bloody stools.

The adverse outcome directly reflects drug–drug
interaction between G. biloba and Coumadin, a drug
that can cause bleeding, as well as an interaction
between paroxetine and metoprolol, potentially caus-
ing hypotension and bradycardia. Paroxetine inhibits
the breakdown of metoprolol, whereas G. biloba
increases the blood-thinning action of Coumadin.
Preventing this type of outcome requires open com-
munication among patients, doctors, and pharmacists.

How to Stop Harmful Polypharmacy

The clinician should always ask the following:

• Is a drug the best approach for this symptom?
• Does this drug indication still exist?

The patients should always ask his or her doctor
and pharmacist the following:

• Do I still need this drug?
• Is this drug interacting with other drugs I am using?
• Can my illness be due to, or worsened by, this drug?

Clinicians should consider using one drug to treat
multiple symptoms, as with the following examples:

• Mirtazapine: depression, weight loss, insomnia,
anxiety, and nausea

• Duloxetine: diabetic neuropathic pain, depression,
anxiety, and incontinence

Clinicians should always do the following:

• Review all medications, including nonprescription
and herbal preparations.

• Check for adverse interactions between drugs and
drugs, between drugs and food, and between drugs
and disease.

• Avoid “as needed” drugs in patients who have acute
or chronic cognitive impairment.

• Consider any new disease or symptom in the elderly
as potentially related to drugs.
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Appropriate Polypharmacy

With aging comes increased prevalence of multiple
comorbidities requiring multiple drugs. Because of
advances in treating cardiovascular and other diseases,
we now have several drugs from different classes that
are combined effectively to treat elderly patients. For
example, to improve patient health-related quality 
of life and survival, congestive heart failure patients
are prescribed an angiotensin-converting enzyme
inhibitor, a β-adrenergic receptor blocker, a diuretic,
and (in some cases) digoxin, spironolactone, and other
drugs for hypertension and atrial fibrillation. Not only
is this combination of drugs effective, it also is appro-
priate and considered to be the “standard of care.”

—Mukaila A. Raji

See also Adverse Drug Reactions; Age-Related Changes in
Pharmacokinetics and Pharmacodynamics; Drug–Disease
Interactions; Drug–Drug Interactions; Inappropriate
Prescribing
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POSITIVE ATTITUDES AND HEALTH

“Is the glass half full or half empty?” Many people use
this question as a litmus test of whether a person is an
optimist or a pessimist; that is, whether they tend to

have positive attitudes or negative attitudes. There are
many other tests of positive attitudes, happiness, life
satisfaction, and subjective well-being, and most
studies using these tests find that positive attitudes are
associated with good health. Indeed, the association 
of health and happiness is so obvious that all of the
studies establishing this association need not be
reviewed here. It is common sense that good health
contributes to happiness. Somewhat less obvious is
the idea that happiness or “positive thinking” can con-
tribute to good health.

However, there are two major problems with most
of these studies. First, they are unable to untangle the
problem of causality; does the positive attitude cause
the good health, or does the good health cause the pos-
itive attitude? Second, even if there is evidence that
the positive attitude causes the good health, what are
the explanations or mechanisms by which such a
mental state can affect the physical state of health?

This entry reviews some of the major studies of 
this relationship among older people in an attempt to
answer these problems.

Causality

One way to solve the problem of causality is to use
longitudinal studies in which one can establish which
comes first—the good health or the happiness. In the
Duke Longitudinal Studies, for example, it was found
that each predicts the other; good health was one of the
strongest predictors of happiness at later rounds of
examination, and happiness was one of the strongest
predictors of good health at later rounds. This indicates
a kind of “chicken and egg” relationship, good health
causes happiness, and happiness causes good health.

Another way to solve the problem of causality is to
use longevity as the outcome variable to see whether
happiness predicts greater longevity. By definition in
this type of analysis, the happiness comes before the
longevity and therefore must be the cause of the
longevity rather than vice versa. Again in the Duke
Longitudinal Studies, in multiple regression analysis
in which other variables (e.g., age, sex) were held con-
stant, it was found that the happiness rating was the
second strongest predictor of greater than expected
longevity. Happiness was even more important for
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women, among whom it was the single strongest
predictor of longevity.

Similarly, Morton Lieberman did extensive psy-
chological testing of 180 aged men and women and
correlated these tests with longevity (intact survival
over 2 years). He found that three of the strongest pre-
dictors of longevity were self-esteem and the absence
of anxiety and depression. A more recent study of the
life trajectories of a group of nuns indicated that those
who had expressed the most positive emotions during
early adulthood lived up to 10 years longer than did
those who expressed the least positive emotions.

Another recent study found that people with more
positive attitudes toward their aging lived an average
of 7.5 years longer than did those with less positive
attitudes. This advantage remained after age, gender,
socioeconomic status, loneliness, and functional
health were statistically controlled. The study was
based on 660 individuals age 50 years and older who
participated in a community-based survey in Ohio.

Explanations

How can this strong association of happiness and
health be explained? There are three major types of
explanations.

1. Both happiness and health are caused by other
variables such as socioeconomic status (SES), social
support, intelligence, and personality. People with
higher SES (more education and/or higher income)
tend to be both happier and healthier. People with
more social support also tend to be both happier and
healthier. Also, more intelligent people tend to be both
happier and healthier. Finally, people who are less
neurotic, but more conscientious and extraverted, tend
to be happier and healthier.

2. Happiness or positive attitudes cause more
effective coping styles, optimization of resources, and
healthier lifestyles, and these in turn cause better
health and longevity. Much of this type of research is
called the “broaden-and-build theory,” which posits
that positive emotions have expanding consequences
that are beneficial to people. Positive emotions,
whether joyful or merely contented, are likely to color
the ways in which people respond to others and to

their environments. For example, positive emotions
can broaden the scope of people’s visual attention,
expand their repertoires for action, and increase their
capacities to cope in a crisis. This theory also suggests
that positive emotions produce patterns of thought
that are flexible, creative, integrative, and open to
information. Such patterns in turn may contribute to
better health and longevity.

3. Positive attitudes tend to cause the release of
healthier hormones and other chemicals in the body,
as well as to reduce the release of stress hormones, in
turn causing better health and longevity.

Happy Marriages and Good Health

A 20-year longitudinal study of 90 married couples
recently concluded that the couples who reported low
levels of stress were less prone to illness than were those
who had conflict-ridden marriages. Janice Kiecolt-
Glaser and her colleagues at the Institute for Behavioral
Medicine suggested that positive marital relations help
people avoid stress and stress-related hormones such as
cortisol. Earlier studies by this group demonstrated that
lower cortisol levels correlated with lower risks of infec-
tious diseases and cancer. On the other hand, extramar-
ital sex may be life threatening. A 2002 British study
indicated that the risk of heart attack during sex was
substantially higher for those having extramarital sex
than for those having within-marriage sex.

Positive Attitudes Toward Aging

If positive attitudes are so beneficial, what can people
do to develop them? The answer will depend on 
the type of positive attitude desired. The following 
are some ways in which to develop positive attitudes
toward aging:

• Think about admired older people (e.g., Albert
Einstein). Two studies have found that focusing
attention on such positive images produced more
positive attitudes toward older people in general.

• Think about the many advantages of old age. These
include leisure time to travel, do voluntary activities,
take up a hobby, visit friends and relatives, or do
whatever one wants; economic security because of
pensions and Social Security; having grandchildren;
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freedom from pregnancy and child rearing; fewer
accidents in the home and on the highway; less crim-
inal victimization; and discounts in stores, on movies,
on travel, and so on.

• Think about positive slogans about old age. These
include “Aging is living”; “The best is yet to be”; “It’s
not how old you are, but how you are old”; “Better over
the hill than under it”; “Old age is the consummation of
life”; and “Things of quality have no fear of time.”

• Develop an active sense of humor. “Laughter is 
the best medicine” is the slogan for this approach.
However, avoid ageist and cynical humor that is likely
to have negative effects rather than positive ones.

• Become a model of “successful aging.” Maintain
health by good nutrition, exercise, and regular med-
ical care. Maintain cognitive function with mental
stimulation and activities. Maintain social support
and voluntary activities.

The bottom line is this: Not only are positive atti-
tudes good for people’s health and longevity, but also
there are many ways in which people can increase
their positive attitudes.

—Erdman B. Palmore

See also Bereavement and Grief; Depression and Other
Mood Disorders; Duke Longitudinal Studies; Emotions
and Emotional Stability; MacArthur Study of Successful
Aging; Quality of Life; Self-Rated Health; Subjective
Well-Being; Successful Aging
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POSTTRAUMATIC STRESS DISORDER

Posttraumatic stress disorder (PTSD) was first intro-
duced as a diagnosis in 1980 in the Diagnostic and
Statistical Manual of Mental Disorders (DSM), the

most commonly used diagnostic reference for mental
health professionals in the United States. PTSD is an
anxiety disorder that presents as a worldwide prob-
lem, particularly prevalent in communities after mass
trauma and in countries torn by violent turmoil. It is
chronic in nature and is associated with significant
and persistent disability and comorbidity. Effective
available treatments include both pharmacotherapy
and psychosocial treatment and can produce a mean-
ingful reduction in distress and improvement in over-
all functioning in people who suffer from PTSD.

Epidemiology

PTSD is an anxiety disorder that affects approxi-
mately 7% to 9% of Americans at some points in their
lifetimes. Its prevalence rate is even higher among
individuals who have been exposed to mass trauma
such as U.S. citizens 2 months after the 9/11 terrorist
attacks (17%) and survivors of the Oklahoma City
bombing (34%). In other parts of the world, the preva-
lence of PTSD varies widely (range = 1% to 37%),
with higher rates found in countries where civilians
are exposed to ongoing violence and unrest. Women
are twice as likely to develop PTSD than are men.
Among treatment-seeking populations, such as in
psychiatric and primary care clinics and in certain
specialty settings (including gastrointestinal, gyneco-
logical, neurological, pain, and eating disorder clin-
ics), PTSD also appears to be more prevalent than in
the general population.

Trauma and Risk Factors

PTSD develops following exposure to traumatic
events, but not everyone exposed to trauma develops
PTSD. An event is considered to be “traumatic” if it
poses a threat of death or serious injury or a threat to
the physical integrity of self or others. Common
examples include war, terrorism, physical or sexual
assault, natural disaster, childhood neglect and abuse,
sudden and unexpected death of a loved one, and
other catastrophic events. It has been estimated that
the majority of the population will experience at least
one extremely traumatic event during the course of
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their lives and that approximately 25% of trauma sur-
vivors will develop PTSD. For men, combat exposure
and witnessing someone being injured or killed are
the most common traumatic experiences associated
with PTSD; for women, rape, sexual molestation, and
childhood physical abuse are among the most frequent
causes of PTSD.

Although trauma is probably the strongest risk fac-
tor for developing PTSD, with more severe and early-
onset traumatic events being more predictive of
PTSD, other factors also confer a higher risk than do
others. Female gender, family history of psychiatric
disorder, past history of behavior or psychological
problems, substance abuse disorder, and neurotic or
antisocial personality all are associated with increased
risk of PTSD.

Neurobiological Mechanisms

Many studies suggest that PTSD may represent a state
of sustained fear and arousal following trauma, influ-
enced by neurochemical and neuroanatomical abnor-
malities as well as by genetic vulnerabilities. Some
neurobiological abnormalities are well established,
including adrenergic hyperactivity and enhanced neg-
ative feedback of the hypothalamic–pituitary–adreno-
cortical (HPA) axis, the body’s stress response system
that controls levels of cortisol and other important
stress-related hormones. Dysregulations in other neu-
rochemical pathways, including those for corticotropin-
releasing factor (CRF), serotonin, dopamine, γ-
aminobutyric acid (GABA), glutamate, and opioids,
have also been indicated. Neuroanatomically, volu-
metric reductions in certain brain structures, such as
the hippocampus, have been shown using neuroimag-
ing studies. Furthermore, data from family and twin
studies also implicate a genetic contribution to the
development of PTSD.

Typical Symptoms 
and Disease Course

Typical PTSD symptoms encompass three major
domains of symptoms: (1) persistent reexperienc-
ing of the traumatic event such as nightmares or

flashbacks, recurrent unwanted memories, and/or
extreme reactions to reminders; (2) avoidance and
numbing such as avoidance of any reminders of the
trauma, inability to experience emotions, reduced
interest, and distancing oneself from others; and (3)
hyperarousal symptoms such as irritability, disturbed
sleep, poor concentration, hypervigilance, and exag-
gerated startle response.

PTSD is a chronic and debilitating illness. A per-
son with PTSD typically experiences more than three
episodes—periods during which the individual has
active symptoms that meet criteria for the diagnosis of
PTSD—during their lifetimes. The average episode
lasts approximately 7 years, suggesting that a person
with PTSD often suffers from active symptoms for
more than 20 years overall.

Comorbidity and Health Cost

PTSD patients are at considerable risk for developing
other psychiatric and medical conditions. According
to the National Comorbidity Survey (NCS), a nation-
ally representative face-to-face survey of persons 15
to 54 years of age carried out in 49 states, 88% of the
men and 79% of the women with lifetime PTSD had
at least one other lifetime psychiatric disorder, most
commonly major depression, alcohol dependence, or
phobic disorder. Suicide risk is significantly higher
among individuals with PTSD, with lifetime suicide
attempts occurring as much as six to eight times more
often than in the general population, even after con-
trolling for comorbid lifetime depression.

Adverse health effects in PTSD are also demon-
strated by increased rates of hypertension, bronchial
asthma, peptic ulcer, and other abnormalities in 
the cardiovascular, respiratory, digestive, muscu-
loskeletal, endocrine, and nervous systems as well as
increased rates of infectious disease for up to 20 years
following exposure to major trauma and after control-
ling for other variables.

The health service use and cost for PTSD are
tremendous. It is estimated that the average work
impairment for a person with PTSD is very similar to
that associated with major depression, with approxi-
mately 3.6 days’ work loss per month, translating into
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an annual productivity loss of more than $3 billion in
the United States.

Pharmacological Treatment

Evidence of effective treatment is strongest for the
following antidepressant drugs: sertraline, paroxetine,
venlafaxine, mirtazapine, and fluoxetine. Older drugs,
especially amitriptyline, imipramine, and phenelzine,
are also more effective than placebo in male U.S. com-
bat veterans with PTSD. When one of these agents alone
does not produce an adequate response, other psy-
chotropic drugs, including atypical antipsychotics (e.g.,
risperidone, olanzapine, quetiapine) and mood stabiliz-
ers (e.g., lamotrigine) can be added as augmentation
agents or (sometimes) used alone as monotherapies.
Other drugs, such as prazosin and clonidine, have been
found to help relieve nightmares associated with PTSD.

Psychosocial Treatment

In addition to pharmacotherapy, psychosocial treat-
ment produces significant improvement and appears 
to persist over time after completion of treatment.
Psychological treatments proven to be effective
include anxiety management (stress inoculation train-
ing), cognitive therapy, exposure therapy, play therapy,
and psychoeducation. Anxiety management includes
relaxation and breathing training, positive thinking and
self-talk, assertiveness training, and thought stopping.
Cognitive therapy helps to change unrealistic assump-
tions, beliefs, and automatic thoughts that lead to
disturbing emotions. Exposure therapy, and particu-
larly prolonged exposure, is most effective in helping
people to confront any situations or objects that remind
them of the trauma by recounting and recording their
traumatic experiences, listening to their accounts, and
being exposed to objects or situations they may other-
wise avoid because of fear. For children, play therapy
employs games to introduce the topic and facilitates
healing of the traumatic memories. Finally, psychoed-
ucation informs patients and their families about the
symptoms and available treatments for PTSD and nor-
malizes any emotions or feelings that may otherwise
be experienced with guilt and shame.

Prevention and Management in the
Immediate Aftermath of Trauma

It is highly recommended that people seek help after
exposure to traumatic events. Early treatment helps to
relieve psychological distress and may prevent devel-
opment of chronic PTSD. Health care professionals
should talk with trauma survivors and their families
about normal reactions to trauma and identify more
severe symptoms such as persistent depression, thoughts
of hurting self or others, and disruptive or violent
behaviors that warrant timely intervention. Although
definitive evidence is lacking, short-term use of sleep-
enhancing medication such as trazodone may help
people to cope better with stress and resume function-
ing. Caution should be exercised in the use of benzo-
diazepines, which may interfere with the cognitive
reprocessing and learning behavior that are so impor-
tant in trauma recovery. In addition, maintaining gen-
eral physical and psychological well-being prior to the
occurrence of trauma is critical in predicting a per-
son’s resilience and in facilitating successful adapta-
tion to extreme stress, thereby preventing stress-
related psychopathology.

—Wei Zhang and Jonathan R. T. Davidson

See also Anxiety Disorders; Control; Disasters and
Terrorism; Stress
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PRESSURE ULCERS

Pressure ulcers are areas of local skin and tissue
injury, usually developing over bony prominences such
as the sacrum and heels. Pressure ulcers are also
known as pressure sores, decubitus ulcers, and bed
sores. Although friction, shearing forces, and moisture
have also been implicated in the development of skin
injury, pressure ulcer reflects the primary cause and is
the preferred term for the problem.

Pressure ulcers are classified by the depth of visi-
ble damage. Fat, muscle, and blood vessel cells are
sensitive to pressure and shearing forces and can be
injured or die after exposure to 2 hours of persistent
pressure. A sign of early tissue damage is unblanch-
able erythema, a reddened area of intact skin that does
not lose its color when an examiner presses on the
area. In darkly pigmented skin, erythema presents as a
purple, blue, or darkened area. These types of pressure
ulcers are classified as Stage 1 ulcers. Shallow ulcers,
involving loss of only the epidermis and dermis, are
classified as Stage 2 ulcers. Stage 3 ulcers involve
deep tissue injury extending into subcutaneous tissue
or fat. Ulcers extending into muscle or bone are clas-
sified as Stage 4 ulcers. Ulcers covered with necrotic
tissue cannot be staged accurately.

Frequency of Pressure Ulcers

Most pressure ulcers develop during acute care hospi-
talizations. Among persons whose activity is limited
to a bed or chair, as many as 30% may develop at least

Stage 2 pressure ulcers during hospitalization. Nearly
a quarter of persons in nursing homes have pressure
ulcers, most of which are Stage 1 or Stage 2.

Besides decreased mobility and activity levels,
incontinence, nutritional factors, and altered level of
consciousness have been consistently documented to
increase the risk of pressure ulcers. More than 50% of
pressure ulcers occur in persons over 70 years of age.

Appropriate Management 
of Pressure Ulcers

Less than half of Stage 2 ulcers heal after 1 month.
Even after 6 months, up to 40% of Stage 3 and Stage 4
ulcers do not heal. Therefore, prevention should be the
priority of every pressure ulcer management program.

Persons with impaired ability to reposition in a bed
or chair should be assessed for additional risk factors
on admission to any health care facility. Assessments
should be repeated on a regular basis and when a
change in activity or mobility is noted. Interventions
targeting identified risk factors reduce pressure ulcer
occurrence.

Repositioning every 2 hours has been the primary
method used for preventing pressure ulcers. If a per-
son with limited ability to change position needs to sit
in a chair, he or she should not remain in the chair for
more than 1 hour at a time. When possible, individu-
als should be taught to shift their weight every 15 min-
utes while seated. The head of the bed should be
maintained at the lowest degree of elevation and for
the shortest periods of time possible.

Pressure-reducing mattresses have been shown to
reduce the risk of developing pressure ulcers, and spe-
cialized beds may reduce the frequency of reposition-
ing required and improve pressure ulcer outcomes.
The use of foam-padded chairs, stretchers, and wheel-
chairs also may be helpful. Donut cushions and mas-
sage should not be used because they decrease blood
flow to the skin.

Optimizing dietary intake and correcting nutri-
tional deficiencies consistent with overall goals of
care are also important. A daily high-potency vitamin
and mineral supplement is recommended for persons
suspected of vitamin deficiencies, but available
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evidence does not support the use of high-dose zinc,
Vitamin C, supplemental Vitamin E, or arginine.

The location, stage, size, and wound characteristics
of each pressure ulcer should be recorded. Follow-up
assessments should be repeated at least weekly to deter-
mine ulcer progress. Within 2 to 4 weeks, a pressure
ulcer should show improvement. If there is no evidence
of ulcer improvement after 2 weeks of treatment,
changes in management strategy should be considered.

Necrotic tissue needs to be removed before an
ulcer will heal, but dry heel eschar may be left in 
place if there is no evidence of underlying infection.
Removal of necrotic tissue can be accomplished using
sharp debridement, mechanical approaches (e.g.,
hydrotherapy, irrigation), enzymatic approaches (e.g.,
collagenase, papain–urea), or autolytic techniques
with moisture-retentive dressings (e.g., occlusive
transparent films, hydrocolloid dressings). Autolytic
approaches are contraindicated in infected ulcers. A
19-gauge, 35-ml syringe is recommended when
wound irrigation is used.

Bacteria can temporarily be found in the blood of
up to 50% of patients after debridement of pressure
ulcers, but bloodstream infections due to pressure
ulcers are relatively uncommon. However, when pres-
sure ulcers are the source of bloodstream infections,
the in-hospital mortality is nearly 60%. Broad-spec-
trum systemic antibiotics are indicated for patients
with cellulitis, osteomyelitis, or sepsis.

Because all Stage 2, Stage 3, and Stage 4 ulcers are
colonized with bacteria, routine swab cultures have no
diagnostic value and should not be used. A 2-week
trial of a topical antibiotic, such as silver sulfadiazine,
can be considered for clean pressure ulcers that are 
not healing or are continuing to produce wound drain-
age after 2 to 4 weeks of optimal management. Topical
antiseptics, such as povidone–iodine, iodophor,
sodium hypochlorite, hydrogen peroxide, and acetic
acid, impair wound healing and should not be used.

Once an ulcer is clean, healing is optimized with
moisture-retentive dressings or gauze dressings kept
moistened with normal saline to maintain a moist
wound environment. Transparent films and hydrocol-
loids have been shown to improve healing of Stage 2
ulcers and to reduce nursing care time.

Adequate analgesia should be provided for ulcer
pain. Electrotherapy for clean Stage 3 and Stage 4
ulcers, or negative pressure wound therapy for large
draining ulcers, may be considered when no improve-
ment is noted after 4 weeks of otherwise optimal 
therapy. Surgery can be used to close deep pressure
ulcers; however, recurrence rates may be as high as
80%. Mortality in older patients can be as high as 50%
during the year after surgery. There is no evidence for
the effectiveness of hyperbaric oxygen use in pressure
ulcers.

—Barbara M. Bates-Jensen and Richard M. Allman

See also Cellulitis; Foot Problems; Long-Term Care;
Surgery; Wound Healing
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PROGERIA

See ACCELERATED AGING SYNDROMES
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PSEUDODEMENTIA

Pseudodementia, as the term implies, is a condition
that resembles and can be mistaken for dementia.
Historically, the term was used to describe reversible
deterioration of cognitive function secondary to many
conditions, including medical and psychiatric diag-
noses. Currently, the term refers primarily to the
cognitive impairment seen in patients who have
depressive disorders. Recently, it has been replaced by
a more descriptive term, namely depression-related
cognitive dysfunction. This entry provides an under-
standing of the term, describes how it differs from
dementia, and describes its course and outcome.

Depressive symptoms are quite common in older
adults. Population-based studies suggest that nearly
30% of people over 65 years of age show some
depressive symptoms. The symptoms of depression 
in this age group include feelings of sadness; lack of
interest in usually enjoyable activities; changes in
sleep and appetite; poor energy, motivation, and/or
concentration; feelings of hopelessness, worthless-
ness, and/or excessive guilt; and suicidal thoughts that
may be mild (e.g., feeling that life is not worth living)
to severe (e.g., intent, plan, and means to end one’s
life). Many older adults who become depressed can
exhibit problems with their cognitive functioning,
including memory. C. E. Wells in 1979 distinguished
cognitive difficulties associated with depression,
termed pseudodementia, from true dementia. Today in
doctors’ offices, when a patient presents with a new-
onset memory complaint, depression is one of the
main conditions that needs to be considered in the
diagnostic evaluation.

There are several differences between pseudode-
mentia and mild dementia as described by Wells, and
some of these differences can be readily elicited in the
doctor’s office by asking about the patient’s medical
and psychiatric history. In general, cognitive changes
of depression tend to have an abrupt onset and a short
course, as opposed to dementia where the cognitive
deterioration is gradual. Those patients who primarily
have depression often have personal or family 
histories of depressive symptoms, and these are not

common in patients with dementia. Another important
difference is in the presentation. Depressed patients
are acutely aware of their cognitive dysfunction, may
even highlight or exaggerate it, and are distressed by
it. On the other hand, demented patients are often
unaware of their memory deficits and are often
unconcerned about them; if they are somewhat aware,
will try to conceal the disability. Typically, demented
patients do not seek help from doctors for memory
complaints but rather are brought in by family mem-
bers who have noticed the decline. It is important to
note that not all patients with a comparable severity of
depression will have cognitive dysfunction; this is a
heterogeneous group.

Formal neuropsychological testing carried out 
by trained psychologists is a more specific way to dif-
ferentiate between pseudodementia of depression 
and dementia. Depressed patients are likely to aban-
don efforts on difficult tests, whereas demented
patients will make adequate effort. Depressed patients
tend to have inconsistency in test results over time and
across a variety of tasks of similar difficulty, whereas
demented patients have consistently poor perfor-
mances. Although both conditions can affect memory,
depressed patients are more likely to respond to cue-
ing and do better on memory testing with coaching
and feedback, whereas demented patients are not
likely to make such gains.

The distinction between pseudodementia and
dementia has become increasingly important with the
availability of very effective treatment modalities for
depression. These include a variety of antidepressant
medications that can be well tolerated by the elderly
and other biological treatments such as electroconvul-
sive therapy, which is usually reserved for treatment-
resistant depression or the most severe forms of
depression. Treatments for dementia are evolving at a
slower pace. The most promising so far involve a class
of drugs called cholinesterase inhibitors that slow
down cognitive decline and may even improve cogni-
tive function, albeit modestly and temporarily. A vari-
ety of other treatments are being studied to expand the
armamentarium of physicians in fighting dementias.

With effective and adequate treatment of depressive
symptoms, cognitive dysfunction can be ameliorated in
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many, but not all, patients. These ongoing cognitive
impairments may be early signs of co-occurring
Alzheimer’s disease or vascular dementia. In fact, even
in depressed patients whose cognitive symptoms go
away altogether after treatment, there is a high rate 
of subsequent dementia. In a study done by G. S.
Alexopoulos and colleagues in 1993, when depressed
patients with or without cognitive symptoms were fol-
lowed for an average of nearly 3 years after recovery,
43% of those with cognitive symptoms of depression
went on to be diagnosed with dementia, compared with
only 12% of those without cognitive symptoms. This
finding has led to the suggestion that depression with
cognitive changes, or pseudodementia, may be a harbin-
ger of later dementia. Even so, it is important to recog-
nize the difference and to treat the depression to improve
patients’ quality of life for possibly several years.

In fact, even in Alzheimer’s disease patients, there
can be co-occurring depression. Studies in such
patients have shown that depression and cognitive
status both independently affect the ability to per-
form day-to-day activities. It then becomes important
to treat the depressive component in these patients
because doing so may improve functioning, decrease
health care costs, and reduce caregiver burden. Thus,
regardless of whether all cognitive impairment is
reversible, management of the depression is critical.

In conclusion, both depression and dementia 
can cause memory and cognitive impairment in the
elderly. Current research aims at refining the under-
standing of reversible and irreversible cognitive
impairment using neuropsychological and neuroimag-
ing techniques. In the meantime, it is very important
to use all available resources to differentiate between
the two conditions and to treat each one appropriately.

—Mugdha Ekanath Thakur

See also Behavioral Disorders in Dementia; Lewy Body
Dementia; Vascular Dementia
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PSYCHIATRIC RATING SCALES

With the exception of cognitive impairment, the
prevalence of psychiatric disorders in older adults 
is lower than that observed in other age groups.
Researchers have suggested that this may be due in
part to selective survival or to a cohort effect.
Although the prevalence of disorders may be low,
older adults often report many clinically significant
symptoms. These symptoms have been linked to
adverse outcomes such as impairments in social and
physical functioning, increased health care use, and
decreased overall quality of life. Numerous scales
have been used successfully in older populations to
assess overall mental health status. Some of these are
clinician rated, whereas others are self-administered
or symptom checklists. The psychiatric rating scales
discussed in this entry have been used successfully in
research studies of older adults and are intended to
identify psychiatric symptoms rather than disorders.

One instrument used frequently is the Global
Assessment Scale (GAS), a clinician-rated scale to
assess overall functioning during a specified time
period, generally within the past week. The scale cov-
ers a wide range of severity, with a value of 1 indicat-
ing the hypothetically sickest and a value of 100
representing the hypothetically healthiest. Scores of
71 to 80, for example, represent individuals with only
minimal psychopathology, if any, but not “positive
mental health.” Individuals receiving outpatient treat-
ment would likely have scores of 31 to 70, and inpa-
tients would likely have scores of 1 to 40. Rather than
focusing on symptoms, the scale assesses the overall
severity of psychiatric disturbance and therefore can
be used across a variety of populations, from those
with no psychiatric symptoms to those with severe ill-
ness. The clinician, using any information available
from interviews and records, assigns the rating based
on social and psychological functioning. The rating is
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time specific and not dependent on prior diagnosis 
or information. The scale is sensitive to changes over
time, can be used in longitudinal studies, and has been
translated into multiple languages.

The General Health Questionnaire (GHQ) is used
to screen for the presence of psychiatric symptoms in
the context of general medical illness. The GHQ is
self-administered, and there are four versions avail-
able, each with a specific number of items: 12, 28, 30,
and 60. Each symptom is scored as either present or
absent, and symptoms present are summed. The GHQ
covers various dimensions, including depression,
anxiety, somatic symptoms, feelings of incompetence,
difficulty in coping, and sleep disturbance, and has
been translated into many languages.

The SF-36 Health Survey (SF-36) is a self- or
interviewer-administered assessment of psychological
status. Respondents provide self-reported indicators
of behavioral functioning and psychological well-
being. The 36 items in the scale are grouped into eight
domains—physical functioning, physical role func-
tioning, bodily pain, general health perceptions, vital-
ity, social functioning, social role functioning, and
mental health—and each domain has a range of
scores. For example, a low score for general mental
health would correspond to feelings of nervousness
and depression all of the time, whereas a high score
would correspond to feeling peaceful, happy, and
calm all of the time, during the previous month. Scale
scores range from 0 to 100, with higher scores indi-
cating better health.

The Symptom Checklist-90–Revised (SCL-90-R)
is a self-administered checklist of 90 items to measure
the outcome or status of psychopathology across nine
domains: somatization, obsessive–compulsive symp-
toms, interpersonal sensitivity, depression, anxiety,
hostility, phobic–anxiety, paranoid ideation, and psy-
choticism. For each item, respondents mark the
degree to which each symptom caused them discom-
fort during the previous week using a 5-point Likert
scale. Each symptom is preceded by “How much were
you distressed by . . . ,” with a value of 0 = not at all
and 4 = extremely. The SCL-90-R is available in
multiple languages.

Some of the most widely used scales in community
and clinical research studies of older adults are brief

self-rating scales or symptom checklists for depressive
symptoms. The Center for Epidemiologic Studies–
Depression Scale (CES-D) contains 20 items assessing
symptoms such as depressed mood, loss of appetite,
sleep disturbance, feelings of worthlessness and hope-
lessness, fatigue, and loneliness. The scale can be self-
or interviewer-administered. For each symptom (e.g.,
“I was bothered by things that usually don’t bother
me”), respondents are asked to rate on a scale from 0
to 3 how often they felt that way during the preceding
week, with 0 = less than 1 day and 3 = most or all of the
time. Positive symptoms are reverse coded to obtain the
summary score. Total scores range from 0 to 60, with
higher scores indicating more depressive symptoms.
Scores higher than 16 are traditionally considered to be
clinically significant for screening purposes. Factor
analyses have shown the CES-D items to load on four
factors: positive affect, negative affect, somatic symp-
toms, and interpersonal relationships. The CES-D has
been translated into several languages, and shortened
versions are available.

Other scales to screen for depressive symptoms
include the Geriatric Depression Scale (GDS), the
Beck Depression Inventory (BDI), and the Hamilton
Rating Scale for Depression (HAM-D). The GDS is a
self-rating scale developed specifically to measure
depressive symptoms in older adults. It contains 30
items such as low mood, poor self-esteem, decreased
motivation, obsessive traits, agitation, life satisfaction,
and hopefulness, with questions such as “Are you basi-
cally satisfied with your life?” There is less focus on
somatic symptoms of depression, such as sleep diffi-
culties, decreased libido, and decreased energy, that
are common during late life in the absence of depres-
sion. Because this scale has been validated in samples
of older adults, it is particularly useful in research
studies of this population. Rather than rating on a con-
tinuum, respondents indicate yes or no to indicate
whether the symptom was present during the past
week. Positive items are reverse coded, and scores are
summed, with higher scores indicating more depres-
sive symptoms. Abbreviated forms are also available.
The GDS has been used successfully in nursing home
patients and medically ill older adults. The BDI 
was developed to identify behavioral manifestations 
of depression. A total of 21 symptoms are listed,
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including mood, crying spells, irritability, and social
withdrawal, and respondents indicate the severity of
the symptom experienced at the time of the assessment
(e.g., for mood, 0 = “I do not feel sad” and 3 = “I am
so sad or unhappy that I can’t stand it”). The scale can
be self- or interviewer-administered. The scale has
been modified since its original version to extend the
time frame to 1 or 2 weeks and to include fewer items.
The BDI is useful in following patients with depressive
symptoms over time to monitor changes in severity.
The HAM-D is used in clinical samples of patients to
monitor changes in severity of depression over time
and in general populations to measure level of depres-
sive symptomatology. In its original form, the scale
contained 21 items, but a modified 17-item scale is
now the usual choice. Each symptom in the checklist
is rated on a scale of either 0 to 2 or 0 to 4, with 
the higher score indicating greater severity (e.g., for
depressed mood, 0 = absent and 4 = severe). The scale
is interviewer administered by individuals with and
without clinical training.

Screening instruments to identify clinically signif-
icant anxiety symptoms include the Beck Anxiety
Inventory (BAI), the Hamilton Anxiety Rating Scale
(HARS), and the Spielberger State–Trait Anxiety
Inventory (STAI). The BAI is a 21-item self-report
questionnaire focusing on somatic symptoms such as
dizziness, nervousness, and difficulty in breathing. It
is useful for identifying overall anxiety and distin-
guishing anxiety from depression, but it is not a use-
ful screening tool for specific types of anxiety such as
phobias and panic. Similarly, the HARS is a clinician-
administered scale containing 14 items with a focus
on somatic and psychic symptoms. The HARS mea-
sures symptoms of overall anxiety and includes symp-
toms such as mood, tension, fear, insomnia, depressed
mood, cognitive and somatic symptoms, and cardio-
vascular, respiratory, and gastrointestinal symptoms.
Like the BAI, the HARS may be less effective as a
screening tool. The range of scores on the HARS is 0
to 56, with a score of at least 14 indicative of clinically
significant anxiety. The STAI has been used success-
fully to measure the prevalence of anxiety symptoms
in hospitalized geriatric patients.

The Comprehensive Psychopathological Rating
Scale (CPRS) has been used in a community sample of

older adults to measure the prevalence of paranoid
symptoms. The CAGE instrument has been used to
identify alcohol problems in older adults. The scale is
made up of four items: whether the older adult has felt
that he or she needed to cut down (C) on drinking,
whether people had annoyed (A) the respondent by
criticizing his or her drinking, whether the respondent
felt guilty (G) about his or her drinking, and whether
the respondent ever had a drink to wake up in the
morning; that is, an eye opener (E). Each question is
answered yes or no for a range of 0 to 4 points, with a
score of at least 2 suggesting clinical significance. The
CAGE instrument is administered quickly and has
been translated into many languages. The Michigan
Alcoholism Screening Test (MAST) has a geriatric
version available (MAST-G). The MAST-G is inter-
viewer administered and contains 24 items. Responses
are weighted, with a score of at least 5 indicating pos-
sible alcoholism. No time period is associated with the
symptoms listed, resulting in somewhat less utility as
a screening tool for current problems.

—Celia F. Hybels

See also Agitation; Anxiety Disorders; Depression and Other
Mood Disorders; Emotions and Emotional Stability;
Geriatric Assessment; Vascular Depression
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PSYCHOSOCIAL THEORIES

Human development is a multifaceted phenomenon.
But to recognize that development has many facets is
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merely to begin to understand the phenomenon. Just
what are the facets? How do they emerge in culture
and in individuals? What are their adaptive functions?
Decades of longitudinal research have made it clear
that relatively few people follow the same path of
individual development or ontogenesis. Although
ontogenetic development is a lifelong process that
extends from conception onward, it is believed to take
on new meaning and significance during old age
because of normative reductions in biological, cogni-
tive, and social reserve capacities. The allocation of
available resources, the maintenance of individual
functioning, and the regulation of loss all constitute
major adaptive tasks during later life. Understanding
how older adults adapt successfully in the face of
finite capacities and limited resources is a primary
concern of psychosocial theories of aging.

Two psychosocial theories in particular—selection,
optimization, and compensation (SOC) and socioe-
motional selectivity theory (SST)—have guided many
studies of successful development. Derived from life
span psychology, both theories represent descrip-
tive–interpretive accounts of evidence obtained pri-
marily from two types of research: (a) developmental
research, or studies designed to indicate the ways in
which individuals develop with age and particularly
during adulthood, and (b) intervention research, or
studies directed at identifying features of individual
development that can be changed, refined, and main-
tained throughout adulthood.

Central to SOC theory is the assumption that,
throughout life, individuals encounter both opportuni-
ties and constraints. According to the theory, the quin-
tessence of successful individual development is
found in the adaptive expression of gains and losses
through the coordinated regulation of three central
developmental processes: selection, optimization, and
compensation. The first process, selection, gives
direction to successful development by allocating
finite resources to specific goal-directed behavior.
Selection can occur in response to new demands and
challenges (i.e., elective selection) or in response to
actual or anticipated losses (i.e., loss-based selection).
The second process, optimization, denotes the process
of acquiring and refining relevant resources to attain
desired outcomes in selective life domains. Finally,

compensation concerns efforts to maintain normative
functioning (e.g., crystallized or pragmatic abilities,
motivation, positive health behaviors, sensorimotor
functioning). Thus, a primary focus of the SOC model
is to understand how older adults adapt successfully to
the risks and vulnerabilities of advancing age through
the orchestration of selection, optimization, and com-
pensation strategies.

Although considered to be a metamodel of life
span development, the SOC model has provided a
general framework for understanding the nature 
and limits of what is referred to as successful aging.
Supportive evidence for the key proposition that
successful aging entails selective optimization with
compensation comes from empirical research demon-
strating the social–environmental foundation and
adaptational significance of behavioral dependence
and wisdom-related knowledge during adulthood and
old age. Of particular interest to the study of depen-
dency in old age has been the model of learned depen-
dency. In this theory, the dependency of old age is not
considered to be an inevitable consequence of decline;
rather, it is attributed in large part to the differential
contingencies present in the social environment.
Unlike the model of learned helplessness, which
views dependent behaviors as instantiations of dys-
functionality, the model of learned dependency high-
lights the dynamic and adaptive interplay between
losses and gains during later adulthood. The basic
premise of the model is that although dependency
may lead to a loss of autonomy, dependent behaviors
can be highly functional when they are enacted to
maintain or gain control over social contacts.
Intervention studies with older adults have further
established that the social behavior of partners can be
modified to be more responsive to needs of the elderly
for both autonomy and dependence.

Another area in which the SOC model has been
applied is the study of wisdom-related knowledge
during later adulthood. Theoretical writings suggest
that wisdom involves deep insight into the meaning
and purpose of life. Accumulating empirical evidence
indicates that wisdom represents an extremely broad
and diverse range of knowledge—the knowledge of 
a culture (shared societal beliefs, values, attitudes,
customs, and behaviors). Foundational support for the
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adaptive function of wisdom during later life comes
from studies demonstrating that pragmatic knowledge
of one’s own good and the good of others can be
implemented successfully through the life manage-
ment strategies of selective optimization with
compensation.

That wisdom appears to be more prevalent in older
cohorts is also demonstrated by studies suggesting
that older adults are more likely to select engagements
that preserve emotional well-being and to withdraw
from those that are sullied by negative emotions. How
socioemotional functioning develops and is main-
tained throughout adulthood is a key concern of SST,
a theory initially conceived to provide an explanation
of the well-established reduction in social contacts
observed during old age. SST is a descriptive alterna-
tive to two previously influential, but conflicting,
sociological explanations of the reliable age-related
decrease in social interaction. Activity theory consid-
ered inactivity to be an environmentally induced prob-
lem emanating from social norms, whereas the
alternative, disengagement theory, suggested that
impending death motivates a mutual psychological
withdrawal between the older individual and society.
In contrast, SST holds that the reduction in older
persons’ social networks and social involvement rep-
resents a motivated redistribution of resources by
older adults.

According to SST, individuals are guided by cer-
tain fundamental socioemotional goals throughout
life, including seeking autonomy, feeling needed, and
building efficacy and competency. The relative prior-
ity of different sets of goals, however, changes as a
function of perceived time left in life. When the future
is perceived as expansive, individuals prioritize goals
that optimize the future; when the future is perceived
as limited, current goals that maximize emotional
meaning become more important. Thus, time perspec-
tive is seen as being integrally involved in human
goal-directed behavior. Future time perspective is
inherently associated with chronological age; as
people age, they perceive their futures as more lim-
ited. This general observation is supported by devel-
opmental research indicating that, across the life span,
older adults foresee a relatively less expansive future

than do younger adults. SST further postulates that 
the age-related motivational shift in time perspective
leads to alterations in the dynamic interplay between
individuals and their environments such that people
place greater importance on emotionally meaningful
goals as they age and devote more social resources to
attaining them.

In sum, the general observation that age is accom-
panied by both gains and losses in selective life
domains leads to a series of questions about the adap-
tive functions of SOC- and SST-related processes that
hold promise for illuminating important questions
about how some older adults manage to adapt suc-
cessfully in the face of declining resources and how
they may experience both harm and benefit as a result
of their experience. For example, how people sustain
positive health and functional capacities as life chal-
lenges multiply is a question of considerable import
during old age. Research directed at understanding
how negative life events and persistent life strains can
accumulate to compromise health during later adult-
hood is needed. In addition, a focus on the untapped
reserve capacity of older adults may have important
implications for interventions designed to enhance 
the potential for continued adaptive development
throughout adulthood. Elevating the side of human
strengths and resilience, more attention also needs to
be given to ethnic minority research. Scientific inves-
tigations of ethnic minorities during later life have
focused disproportionately on pathology and deficits
and have given relatively little attention to the unique
resources and cultural strengths within minority pop-
ulations. Together, such research has much promise
for advancing knowledge of how successful adapta-
tion is forged in the face of adversity.

—Anthony D. Ong and C. S. Bergeman

See also Expectations Regarding Aging; Motivation; 
Self-Rated Health; Social Networks and Social Support
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PULMONARY AGING

Acute respiratory symptoms are among the most
common reasons why older persons seek medical
attention. In addition, clinical manifestations of the
more chronic respiratory diseases play a major role 
in reduced function, acute hospitalizations, and
increased mortality seen in older persons. Despite
decades of research in respiratory physiology and
lung biology, there is still difficulty in isolating age-
related changes in lung structure and function from
the many other confounding risk factors encountered
by most individuals during 70 or more years of living.
These “cohort effect” uncertainties should perhaps not
be surprising. The current generation of persons over
65 years of age was born and raised in the preantibi-
otic era, when the devastating effects on lung devel-
opment of formerly common childhood respiratory
viral infections, such as pertussis and measles, were
rampant. Tuberculosis was the most common cause of
death during the teens and early adulthood of this
cohort, and exposure as measured by the common
tuberculosis skin test was nearly 100%. As a whole,
there has probably been a higher prevalence of ciga-
rette smoking in the generation born between 1910
and 1930 than at any time in the history of the human
race. As adults during the post–World War II era, they
have had the longest potential exposure to high levels
of particulate air pollution ever experienced to date.

The health impact of chronic obstructive pul-
monary disease (COPD) in elderly patients is enor-
mous. The fourth leading cause of death among
persons age 65 years and older, COPD in its various
clinical forms is relatively common in older adults 
and probably underdiagnosed. For example, chronic

bronchitis, defined as production of phlegm for at
least 3 months of the year for at least 2 consecutive
years, is present in 15% of community-dwelling per-
sons age 65 years and older. The presence of chronic
bronchitis is associated with more acute respiratory
infections and hospitalizations. In addition to being
very common in older adults, chronic bronchitis has
strong prognostic implications. In fact, this symptom
complex of cough and phlegm production is associ-
ated with a 30% excess mortality over a 10-year
period. For at least the past 25 years, there has been a
steady increase in age-adjusted office visits, hospital-
izations, and mortality for COPD in both men and
women. There is a particularly high symptom burden
in community-dwelling older adults with advanced
COPD. Individuals with COPD have 71% more mod-
erate or severe symptoms than do participants with
advanced congestive heart failure. As is often the case
in geriatric care, the frequency and range of symptoms
associated with COPD may be distinct from those
experienced by younger patients. For example, pre-
dominating presenting symptoms, such as limited
activity, fatigue, and physical discomfort, are nearly
as prevalent as shortness of breath. Compared with the
general population, older patients with COPD are
twice as likely to rate their health as fair or poor, are
nearly twice as likely to report limitations in their
usual activities, and visit physicians for medical care
more frequently.

Asthma is a relatively common and potentially
serious disease in older persons. Moreover, asthma is
frequently underdiagnosed in older age groups.
Various studies cite an asthma prevalence rate of 7%
to 9% in persons over 65 years of age compared with
prevalence rates of 6% to 7% in the general popula-
tion. Rates of hospitalization for asthma are highest
in the age groups over 65 years. Asthma death rates
also rise dramatically with advancing age. Although
many older patients with asthma have clear lifelong
clinical histories of symptomatic bronchospasm,
there is growing appreciation that asthma may
commonly become manifest after 65 years of age. In
some surveys of older asthmatics attending a pul-
monary referral clinic, 48% had developed asthma
after 65 years of age.
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Lung cancer is responsible for 18% of all cases 
of cancer in men and 12% in women. Of all deaths
related to cancer, approximately 34% in men and 22%
in women are attributable to lung cancer. Half of all
cases of lung cancer occur in patients age 65 years and
older, with the peak incidence occurring at around 75
years of age. The increased importance of this neo-
plasm with age in both sexes is attributable mainly 
to cigarette smoking and possibly to an age-related
diminution in immunological surveillance.

Pulmonary embolization (blood clot in a lung
artery) is a major cause of morbidity in older persons,
especially among the more sedentary and bedbound
elderly. A number of factors predispose older persons
to deep venous thrombosis (blood clot in the leg),
which can travel to the lung to cause pulmonary
embolus. There is a higher frequency of factors con-
tributing to venous stasis (slowed blood flow in veins)
such as congestive heart failure and general immobil-
ity. There is also increasing evidence that older per-
sons frequently have a hypercoagulable state in which
blood tends to clot more easily than normal.

Interstitial pulmonary fibrosis (IPF) encompasses
an extremely heterogeneous group of disorders.
Several points bear emphasis. These are not predomi-
nantly diseases of the young; in fact, in carefully per-
formed studies of the clinical course of IPF, the most
common age group experiencing onset of symptoms
attributable to IPF is the 60- to 65-year-old group.
Fully a third of IPF patients have no clinical manifes-
tations before 65 years of age.

When Sir William Osler called pneumonia old
age’s enemy, he could scarcely have anticipated the
status of lower respiratory tract infection among the
elderly in the current age. Community-acquired pneu-
monia remains the leading cause of death from infec-
tious disease in the United States. Pneumonia and
influenza currently rank as the fifth most common
cause of death in those over 65 years of age in the
United States. Influenza virus infection is perhaps the
most dramatic example of the importance of respira-
tory infection in these age groups. Despite the enor-
mous clinical importance of influenza infection
among older persons and the availability of safe 

inexpensive immunizations, annual rates of vaccine
administration among persons over 65 years of age in
most American communities is approximately 40% to
60%. It is well known that influenza immunization is
associated with reductions in rates of hospitalization
by 50% and reductions in mortality of 40% to 55%.
Increasing the frequency of annual immunization in
persons over 65 years of age is perhaps the most cost-
effective practice that primary care physicians can
bring to their older patients.

Sleep-related problems among older persons are
extremely common. In most instances, these com-
plaints lead to an evaluation focused predominantly
on the respiratory system. Three types of sleep-
disordered breathing abnormalities bear mention-
ing: sleep apnea, periodic leg movements of sleep
(PLMS) in the elderly, and rapid eye movement
(REM) sleep behavior disorders. Snoring is very
common in the elderly. Sleep apnea in older men is
also common and seems to increase with advancing
age. Prevalence figures of 10% to 75% have been
cited. Studies have suggested an adverse impact on
cognitive functioning and possibly an increase in 
cardiovascular mortality. However, the great majority
of older persons with sleep apnea experience no
adverse consequences of these episodes. PLMS is a
geriatric syndrome characterized by periodic
episodes of repetitive limb movements and wakeful-
ness. Most patients have an uncontrollable urge to
move their legs as they are falling asleep. Prevalence
figures suggest that 25% to 60% of older persons may
have manifestations of PLMS. Patients are often
brought to medical attention by their spouses or well-
meaning caregivers who mistake the movements for
seizure activity. Therapy consists of initial discontin-
uation of some drug classes, especially certain anti-
depressants. In REM sleep behavior disorders, the
usual sharply reduced motor tone characteristic of
REM sleep is replaced by a tendency to act out
dreams, sometimes in very dramatic fashion. As
opposed to sleepwalking, which occurs during the
third and fourth stages of sleep when individuals are
very hard to arouse, patients with REM disorders
remember the dream content, which is often very

484———Pulmonary Aging



frightening. Not surprisingly, these episodes can be
mistaken for manfestations of dementia.

—William J. Hall

See also Cancer, Common Types of; Cardiovascular System;
Immune Function; Infectious Diseases; Pneumonia and
Tuberculosis; Sleep; Stroke
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QUALITATIVE RESEARCH ON AGING

The complexity and wealth of lived experiences that
exemplify the health and lives of older adults call for
research approaches that fully capture their richness
and breadth. Qualitative researchers believe that the
intricacies of the human experience cannot be under-
stood adequately by depending only on the “objec-
tive” measurements of positivist researchers, nor do
they believe that objective reality can be known even
if it exists. Rather, they believe that there are multiple
realities that are equally viable, realities that can be
uncovered by asking participants how they interpret
and construct their social worlds. In place of statistics,
the words, meanings, contexts, and conceptualizations
of persons form the fundamentals of this approach.

Qualitative Research as a Method

Qualitative research is an umbrella term often 
used interchangeably with interpretive/constructivist
research or naturalistic inquiry and is used in at least
two ways. Sometimes, the term refers to a diverse set
of methods or procedures for conducting research,
and numerous discipline-specific qualitative research
traditions have developed. For example, sociology
lays claim to symbolic interactionism, grounded 
theory, and ethnomethodology; psychology to
hermeneutics and ecological psychology; anthropol-
ogy to ethnography; philosophy to phenomenology;

and sociolinguistics to discourse analysis. Other disci-
plines, such as health services research, nursing, edu-
cation, and marketing, have developed their own
styles by borrowing liberally from other traditions.
The quest for an organizational map of qualitative
methods has been likened to the search for the Holy
Grail as the methods derive from 30 or more traditions
and multiple disciplines characterized by a prolifera-
tion of conceptual jargon.

Most of the research on health-related issues of
older adults appears to draw on four preferred meth-
ods. The first is grounded theory, the intent of which
is to generate new theory or to add to, or revise, exist-
ing theory. The second, ethnography, describes and
interprets the meaning of behavior in a cultural con-
text and is both a process and an outcome. The third 
is phenomenology, which seeks to capture the lived
experience of a person as it relates to a specific
concept or phenomenon. The last preferred method is
discourse analysis, in which the participant’s words
are analyzed for verbal interaction and dialogue.

Qualitative Research as a Philosophy

In contrast to the understanding of qualitative research
as method, the term also denotes a philosophy or
worldview in competition with quantitative research
and based in positivism. Beginning in the late 1970s,
adherents to the philosophical position of postposi-
tivism challenged the tenets of positivist inquiry, argu-
ing that there could be multiple interpretations of

Q



reality and that researchers’ own feelings and values
influence the research process and findings. Thus,
although qualitative inquiry breaks down the com-
plexity of the real world, at the same time it is deeply
embedded in the socialization of its adherents and
practitioners. It is not unusual, however, for authors to
vacillate between these methodological and philo-
sophical traditions without stating clearly which of the
two forms the basis for their approach.

Qualitative Research 
in Health and Aging

Whether as a method or a philosophy, qualitative
research has greatly enriched the study of health and
aging. Observational fieldwork, in-depth interviews,
and analyses of text—separately or in combination—
interpret the meanings of what people say, do, and
think in topics encompassing both structure and
process. For example, health researchers have explored
social isolation in nursing home residents, the organi-
zation of work in health care settings, the experience of
stroke recovery, and resilience in the face of chronic
illness.

A common thread among all of these studies is that
researchers place themselves in direct contact with, or
in the immediate proximity of, those being studied.
This enables them to appreciate the processes of the
social world and to incorporate the realm of subjective
experience (including their own) in the production of
data. Researchers and participants become mutually
interactive and influence each other simultaneously.

Evaluation of Qualitative 
Health Research

Qualitative researchers resist the view that their inves-
tigations of the subjective aspect of experience lack
scientific rigor, spawning a growing body of literature
for evaluating qualitative studies. A broad evaluation
can be made by asking two questions. First, was the
method of data collection comprehensive enough to
support robust and rich descriptions of the event under
study? Second, were the analyses appropriate and 
the findings corroborated? Alternatively, one may use

four criteria—credibility, transferability, dependabil-
ity, and confirmability—that mirror the positivist par-
adigm: internal validity, external validity, reliability,
and objectivity. At the policy level, the U.K. govern-
ment has devised a list of 18 appraisal questions to
evaluate qualitative evidence.

The criteria used to evaluate grant applications and
manuscripts in health research have been based 
traditionally on quantitative principles. However, the
increasing ability to guide the evaluation of qualita-
tive studies bodes well for the success of qualitative
research applications. The growing maturity and
acceptance of qualitative inquiries guarantee that the
intricacies of human experience will be recognized as
a stand-alone valued avenue of health and aging
research and not only as an “add-on” to quantitative
investigations.

—Barbara J. Payne

See also Demography of Aging; Epidemiology of Aging;
Longitudinal Research; Social Networks and Social Support
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QUALITY OF LIFE

Medical advances during the past century have dra-
matically increased average life span and changed the
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course of illness during older age. Many illnesses
previously considered to be terminal are now treated
as chronic conditions. As people live longer with
chronic illnesses, quality of life has become an
increasingly important issue to older adults and
researchers alike. The current emphasis on quality of
life during later life has shifted the focus of geriatric
health care from increasing the quantity of years to
increasing the quality of years. Despite increased
knowledge of disease causes, healthy lifestyle
changes, and successful treatment options, there is
scant evidence that rapid advances in science and
medicine have resulted in improved quality of life for
elder adults. This entry reviews the emergence of
quality of life as a concept and major goal of health
and social policy, explores its meaning and measure-
ment, details a new approach to assessment, and sug-
gests possible directions for future research.

Historically, quality of life has been a concern 
of the humanities, religion, philosophy, sociology,
medical science, and social gerontology. Although the
concept existed earlier, quality of life did not receive
significant attention until after World War II. In 1948,
the World Health Organization (WHO) expanded its
definition of health to include “health as a state of
complete physical, mental, and social well-being.”
Simultaneously, dramatic social inequities and health
disparities across Western societies captured the atten-
tion of researchers. Concerns about quality of life and
poverty during older age gave rise to reform move-
ments, Social Security, and the policy initiatives of the
1960s’ “War on Poverty” in the United States.

Although not defined, quality of life was identified
as a goal during the mid-1960s in the Report of 
the President’s Commission on National Goals in the
United States. The term was used primarily in refer-
ence to objective social indicators such as number of
households with telephones, material wealth, divorce
rates, and crime statistics. Following the political and
social upheavals of the 1960s, emphasis shifted from
objective indicators to subjective dimensions of quality
of life such as personal freedom, enjoyment, and car-
ing. It was argued that quality of life is a state of mind
rather than a state of health or wealth. Because people
respond to subjective impressions, their feelings and

perceptions need to be considered when assessing
quality of life.

The increasing use of the term quality of life in the
popular press of the 1960s was followed by its use in
medical research. The term first appeared in academic
literature in the International Encyclopedia of Social
Sciences in 1968 and in Index Medicus during the
mid-1970s. As interest in this topic grew over the sub-
sequent 30 years, numerous health-related instru-
ments were developed as medical research shifted its
focus from mortality and morbidity to the broader
impact of chronic disease on quality of life.

Although there is a burgeoning research literature
devoted to the measurement of quality of life, a pre-
cise definition remains elusive. Despite this limitation,
a consensus has emerged that quality of life is multi-
dimensional in nature and must include both objective
and subjective dimensions. Current researchers often
cite the WHO’s definition of quality of life as an indi-
vidual’s self-perception of his or her position in life in
the context of that individual’s own culture and value
systems. Quality of life measures are increasingly
used to evaluate the value of medical and social
services, assess life course changes, and distinguish
disadvantaged population groups. Consequently, our
understanding of the relationship between specific
therapeutic interventions and quality of life across the
life span has increased.

Research suggests that what constitutes quality 
of life changes with age. When older adults are asked
about their primary values and concerns, their own
health and the health of significant others are cited
most often as vital to a good quality of life. However,
a host of other issues—physical, social, and psycho-
logical—are also regarded as important. As a result of
the expanding definitions of quality of life in today’s
geriatric population, medical professionals are begin-
ning to focus on treating the whole person while also
appreciating that for some patients a long life is not
necessarily a good life.

Not surprisingly, the process of defining quality of
life across different cultures, geographic areas, age
groups, and socioeconomic conditions is a complex
task. In reviewing the global research literature,
one finds that the definitions used are as numerous
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and diverse as the methods of assessment. Despite
increased research and public policy attention, few
instruments exist specifically to measure quality of
life in older adults. Definitions for quality of life
among this group range from broad socioeconomic
measures to narrow health-related measures.

As indicated previously, health alone does not
determine most older people’s perception of their
quality of life. Someone in good health can claim a
poor quality of life, whereas someone in poor health
can claim a good quality of life. Some critics argue
that if quality of life is defined primarily, or even
partly, as a state of mind, it becomes impossible to
develop an objective measure for quality of life. Be
that as it may, most researchers embrace a broad
approach to this important topic.

When measuring quality of life in older adults, a
valid multidimensional approach—one allowing for
individual values and both objective assessments and
subjective perceptions—is most useful. A comprehen-
sive measure should evaluate a variety of dimensions

deemed to be important by older adults. In particular,
because chronic illness can exert a wide range of
effects, quality of life measures must encompass at
least three overarching dimensions. Building on prior
research, the Wisconsin Quality of Life Index (WQLI)
was developed as a multidimensional instrument for
older adults encompassing both objective and subjec-
tive criteria and spanning multiple dimensions of
individuals’ lives (Figure 1).

The WQLI allows information to be collected from
multiple points of view and over extended periods of
time. It is organized to evaluate the following dimen-
sions: (a) objective quality of life indicators such as
housing and environment, (b) meaningful activities,
(c) psychological well-being, (d) physical health,
(e) social relations, (f) economics, (g) activities of
daily living (ADLs), (h) physical symptoms, and (i)
achievement of personal goals. The WQLI is designed
to be self-administered, easy to use, and appropriate
for a variety of research and clinical settings. If an
older adult is unable to read or write, someone can
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assist him or her with filling out the questionnaire. A
caregiver can complete the WQLI on behalf of an
incapacitated older adult. Quality of life assessments
can then be used to monitor the course of chronic ill-
ness and the impact of medical treatment and other
services. By examining separate domains of quality 
of life with a multidimensional instrument such as
this, the interrelationship among physical, psycholog-
ical, and social dimensions can be explored and better
understood. Future research should focus on the
complex interrelationships among quality of life, ill-
ness severity, and health outcomes in older adults

—Marion A. Becker and Ezra Ochshorn

See also Expectations Regarding Aging; Positive Attitudes
and Health; Social Networks and Social Support;
Successful Aging
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RACE

See ETHNICITY AND RACE

REHABILITATION THERAPIES

Rehabilitation constitutes the act or process of thera-
peutic intervention that restores or redevelops the
sensory, physical, and/or cognitive capacities of the
individual. Alternatively, in cases where full recovery
is not possible, rehabilitation involves maximizing
functional outcomes within the limits of the individ-
ual’s physical disability. Those individuals who
perform therapeutic intervention are a part of the reha-
bilitation team that typically is composed of physi-
cians; nurses; physical, occupational, and speech
therapists; nutritionists; care managers; and support-
ive staff. As a result of increasing need, specialties in
each of these disciplines have evolved to improve the
management and care of older adults and to facilitate
their return to independence. Physical and occupa-
tional therapy are the disciplines that are primarily
responsible for the act of providing the therapeutic
rehabilitation. They are involved in the preventive,
acute, rehabilitative, and chronic stages of rehabilita-
tion, and their focus is on restoring health, alleviating
pain, preventing the onset of permanent dysfunction,
and addressing and reversing functional limitations,

impairments, and disabilities as well as general
declines in health status.

The overall goal of the rehabilitation team is 
to successfully identify and address the four major
components of the disabling process defined by the
Institute of Medicine in 1990 as pathology, impair-
ment, functional limitation, and disability. Pathology
reflects the changes at the tissue level caused by dis-
ease, infection, trauma, and/or other factors affecting
molecules and cells of the body. Impairment results
from the functional loss of biochemical, physiologi-
cal, or mental control at the organ or organ system
level. The inability to accomplish tasks that require
the coordinated use of the organ system lead to func-
tional limitations such as rising from a chair and get-
ting out of bed. Disability is the culmination of the
preceding three components and reduces the individ-
ual’s ability to function fully within society or at 
the level of expected performance. In the geriatric set-
ting, disability has a narrower range of expectations
because society has a diminished expectation of older
people’s ability or capacity to function as individuals
within society.

Rehabilitation starts with a thorough evaluation.
This involves gathering pertinent patient history such
as past medical (e.g., hypertension, chronic obstruc-
tive pulmonary disease) and surgical (e.g., total knee
arthroplasty, coronary bypass surgery) histories and
current living status (e.g., living alone in a home, liv-
ing in an assisted-living facility). During the interac-
tion with the older adult, the therapist will develop 
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a sense of overall arousal level and mentation as well
as the older adult’s ability to process information. 
A physical examination will reveal the general status 
of the musculoskeletal, cardiopulmonary, neurologi-
cal, and integumentary systems, and specific tests will
determine motor function, coordination, balance,
muscle strength and power, joint integrity, mobility
and range of motion, aerobic capacity and endurance,
and ambulation status. The assimilated information,
along with a clinical diagnosis provided by the geria-
trician, will allow the development of a plan of care
that will then outline a course of action in terms of
therapeutic intervention. Short-term goals, which will
specify time points for meeting certain levels of
progress critical for the overall attainment of long-
term goals, will be established. Long-term goals are
those levels of performance that are to be accom-
plished by the end of rehabilitation. Once the goals
have been established, a treatment plan specifying the
frequency of treatment, duration of treatment, and
intensity and type of exercises prescribed will be orga-
nized. With older adults, the primary focus is on 
maintaining, regaining, or maximizing physical func-
tion at the independent level in activities of daily 
living (ADLs).

Physical function refers to those sensory, motor,
and cognitive tasks that work in a coordinated manner
and are necessary for performing ADLs. ADLs are
those tasks involving daily self-care such as feeding,
dressing, personal hygiene, and physical mobility. 
The tasks that an individual needs to perform to func-
tion independently within his or her community are
referred to as instrumental activities of daily living
(IADLs) and involve driving, shopping, cooking, and
managing the home environment. The main function
of rehabilitation is to return as much physical function
as is possible. The therapist’s role is to identify needs
and facilitate the return of the individual’s function
through strengthening affected limbs, enhancing
endurance for functional needs, and reestablishing
motor control. In the geriatric setting, this is often 
a prolonged process because older adults typically
enter the rehabilitation setting with muscle loss and
declines in strength that are exacerbated by imposed
bed rest incurred while receiving care.

Restoration of function requires the integration 
of several therapies. Nearly all conditions in the geri-
atric setting involve restoring or increasing strength.
Strength gains in the acute care setting typically
involve progressive resistive exercises, isometric con-
tractions, and/or proprioceptive neuromuscular facili-
tation. Progressive resistive exercises involve serial
increases in resistance to accommodate gains in
strength achieved during therapy. Typically, resistance
must be greater then 65% of a one repetition maxi-
mum (the maximal amount of weight that can be lifted
through full range of motion with proper form) and
requires periodic reevaluation to adjust for acute gains
in maximal strength. Isometric contractions involve
contraction of the muscle without overt joint motion.
Both forms of strengthening are used routinely in the
hospital setting as exercises performed while the ther-
apist is not present. Proprioceptive neuromuscular
facilitation is often employed when overt or suspected
upper motor neuron dysfunction or spasticity is pre-
sent. Range of motion exercises involve restoring the
range through which a target limb or appendage
moves. This is particularly pertinent in patients after
orthopedic surgery (e.g., total knee arthroplasty, total
hip replacement) but is determined on a case-by-case
basis. Active range of motion seeks to restore the abil-
ity of the individual to move the affected limb or
appendage through the range of motion without the
assistance of the therapist. Functional range of motion
is similar to active range of motion but is subject to
the ability of the individual to function within the
attained functional range (e.g., whether the older adult
can put on a shirt or climb stairs) but might not be full
range of motion as measured with a goniometer. Any
number of techniques may be applied to gain range of
motion, including heat, cold, contract relax, sustained
stretch, oscillations, and manual techniques of joint
play. Bed mobility and transfer training are necessary
and early components of therapy with the ultimate
goal of ambulation. Bed mobility involves the ability
to transition from a horizontal position to a vertical
alignment at the edge of the bed. Transfers involve
transitioning from the seated position to a chair, a
bedside commode, or a standing position. Both 
bed mobility and transfers involve motor planning,
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balance (static and dynamic) training, strengthening
exercises, and repetition of task. Assistive devices can
be, and often are, employed to aid the older adult with
transfers as well as with ambulation or locomotion
such as lifts, wheelchairs, sliding boards, walkers,
hemi-walkers, and single-point canes. The transition
from the bedbound horizontal position to the upright
or vertical position may be a prolonged process (e.g.,
in the case of severe stroke) but is critical to improv-
ing the chances of gaining independence as well as to
minimizing the chances of opportunistic infection
(e.g., pneumonia) from setting in while the patient is
in the acute care setting. In addition, in the geriatric
setting, this progression constitutes the bulk of regain-
ing physical independence.

Currently, we have three levels of preventive med-
icine: primary prevention, which focuses on prevent-
ing disease in persons who are, or who may become,
susceptible through health promotion, inoculations,
and regular physician visitation; secondary preven-
tion, which initiates rehabilitation to minimize the
duration and degree of illness as well as to address the
comorbidities through early diagnostic evaluation and
intervention; and tertiary prevention, which is long-
term or permanent rehabilitation that attempts to limit
the severity of disability and promote function in per-
sons with chronic conditions. Traditionally, older
adults have entered the rehabilitative setting at the
secondary level for postsurgical recovery or because
of injury, an acute change in status, and so on.
Invariably, regardless of the clinical diagnosis, the
recovery phase involves rehabilitating in the form of
strengthening exercises. This is because, as a conse-
quence of the normal aging process, there is a pro-
gressive decline in muscle mass and strength that is
not necessarily the result of disease but is present in
all aging mammals and is referred to as sarcopenia.

Sarcopenia is the involuntary decline in lean mus-
cle mass, strength, and function that occurs in older
adults. Maximal skeletal muscle mass and strength are
generally realized between 20 and 35 years of age and
thereafter decline progressively at a rate approximat-
ing 3% to 8% per decade. The resulting condition of
sarcopenia increases the risk of functional decline and
disability and also constitutes a major hurdle for the

physical therapist in the acute care setting. Estimates
suggest that 14% of persons 65 to 75 years of age
require assistance with ADLs, and the percentage
increases to 45% for those 85 years of age and older.
Thus, at a time when older adults are suffering from
an increased occurrence of chronic illness, such as
diabetes, cancer, osteoporosis, and cardiovascular 
disease, they are also experiencing a progressive loss
of strength. A component of the decline in muscle mass
and strength in older adults is reduced physical activ-
ity. However, the loss of muscle mass in the elderly is
also highly associated with a poorer prognosis follow-
ing an illness, surgery, trauma, or hospitalization.
Interestingly, malnutrition may exacerbate the loss of
muscle mass in older adults as they increase the pro-
portions of their diets consisting of carbohydrates and
fats and reduce the proportions of protein, the latter of
which is necessary for maintaining adequate muscle
mass. Therefore, the therapeutic use of anabolic nutri-
tional interventions in combination with physical ther-
apy may be very useful for counteracting sarcopenia.

—Hans C. Dreyer and Blake B. Rasmussen

See also Assistive Devices; Disability and the Disablement
Process; Mobility; Motivation; Sarcopenia
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RHEUMATIC DISEASES

See ARTHRITIS AND OTHER RHEUMATIC DISEASES

RURAL HEALTH AND AGING VERSUS

URBAN HEALTH AND AGING

There is no unitary designation or single definition of
a rural place in the United States, as compared with
urban or suburban places. However, rural America 
is distinct from its counterparts in a number of signif-
icant ways. Despite the lack of a simple definition,
researchers have identified a number of indicators that
serve to represent how a rural place is unique. These
indicators include population size and density, com-
muting patterns, and various measures of isolation.
The strength of these indicators varies in the ability to
explain how rural America is distinct from other parts
of the country.

One such distinction that begs explanation is the
finding that rural areas differ significantly from other
areas in the domains of health and aging. Significant
health disparities persist between metropolitan and
nonmetropolitan groups, and the health needs of rural
Americans are unique and challenging. Socioeco-
nomic conditions, geographic isolation, and cultural
factors often have a negative impact on the access,
quality, cost, and use of health services. Furthermore,
relatively little is known about rural health and aging
overall as compared with metropolitan places.

It has been established that rural residents self-
report significantly poorer health status throughout
the aging process than do other groups. Adults in rural
areas are 36% more likely to report their health status
to be fair or poor than are adults in urban areas. Rural
adults during later life report more chronic illness,
physical impairment, and functional limitations than
do older adults in metropolitan areas. These additional
functional limitations include activities of daily living
(ADLs), such as eating, dressing, and bathing, as well
as instrumental activities of daily living (IADLs),
such as shopping, transportation, and paying bills.

Furthermore, in the United States, nonmetropolitan
adults report higher rates of cardiovascular disease,
ischemic heart disease, diabetes, and hypertension
than do others nationwide, particularly in the South.
Older rural adults also appear to experience poor
emotional health, including depression, when com-
pared with urban and suburban groups. In addition,
the increased level of loneliness and depression expe-
rienced by older rural adults is particularly acute for
women, roughly half of whom live alone. Rural com-
munities are at higher risk for motor vehicle fatalities,
deaths from serious injuries, and suicides than 
are individuals in other areas. Finally, mortality from
chronic health conditions and accidents increase as
counties become less urban. Clearly, many health
outcomes are worse for rural people throughout life,
creating many challenges for healthy aging.

There are several possible explanations for the
inferior health of rural inhabitants in general. Rural
populations display increased health risk behaviors
throughout the life course, including higher rates of
cigarette smoking, obesity, and alcohol use as well as
lower rates of seatbelt use, preventive care, and phys-
ical exercise. Each of these factors likely contributes
to the observed higher rates of chronic illness and
injuries in rural communities. Related to these nega-
tive health behaviors and increased rural morbidity
and mortality is the frequent and persistent experience
of poverty in rural America.

Poor rural families tend to stay poor for longer
periods of time than do other families, and this has
harmful implications for health. For instance, in
nearly 25% of all rural counties, one in five people has
been below the poverty level for at least four decades.
One factor explaining this persistent poverty is that
education levels for older rural adults are lower than
those for their metropolitan and suburban counter-
parts. It is well established that educational attainment
has significant influences not only on income, retire-
ment benefits, and health maintenance behaviors but
also on all aspects of mental and physical health.

Rural individuals on average have lower socioeco-
nomic status over time than do their more urban coun-
terparts. Poverty and unemployment rates are higher
and earnings are lower in rural locations. Among all
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older persons in 2003, 28.2% of nonmetropolitan
residents were poor or near poor, as compared with
23.5% of metropolitan elders. Poverty rates for older
people increase with both age and rurality, as reported
by the U.S. Census Bureau. The risk of rural poverty
is also greater for older women than for older men.
Among the older (age 65 years and older) rural popu-
lation in 2003, 8.3% of men and 13.1% of women
were poor. For the oldest old (age 85 years and older),
9.9% of men and 16.9% of women were poor. The
possibility of living in poverty for older rural women
is increased for those who live alone and those who
have been widowed. The impacts of individual-level
poverty on health during later life likely occur through
a variety of mechanisms, including chronic exposure
to stress, less insurance coverage and use of health
care, poorer nutritional status, and inability to pay for
prescription medications. 

The increased morbidity and mortality of rural
adults is also linked to concentrated and enduring
area-level poverty, paired with the jeopardy of geo-
graphic isolation that defines rural places. Rural
places in the United States bear a disproportionate
share of the nation’s poverty. The vast majority (82%)
of persistently poor counties between 1970 and 2000
were nonmetropolitan, with the greatest number of
these counties being located in the South. These fac-
tors together create significant problems for healthy
aging, primarily a lack of available and quality health
care systems on which metropolitan areas depend.

In short, living in a poor rural community is itself
a health risk for many older individuals due to numer-
ous factors. Rural towns frequently have fewer com-
munity-based resources, such as health promotion
programs, to benefit the health of aging populations.
When possible, rural residents depend regularly on
informal networks of family and friends to meet
health needs. There is often limited access to physical,
mental, and dental care, with more than half of rural
older adults leaving their counties of residence to
receive health services. Moreover, there is a shortage
of rural transportation services, affordable housing,
home health care services, skilled care, emergency
services, nutritional and meal programs, and commu-
nity centers as compared with other places. All of

these shortcomings are correlated with greater health
risks for older rural persons and may lead to rural
adults needing to enter nursing home facilities earlier
than their urban counterparts.

Furthermore, due to economic declines that many
rural counties have experienced during recent
decades, financial resources for health care from
employment, retirement benefits, and/or pension
funds are scarce. The decline in natural resource-
based industries, such as agriculture, timber, and 
mining, has resulted in a higher number of older dis-
located workers proportionate to the population, mak-
ing access to affordable health care even more
difficult. Accordingly, the most critical health needs of
older rural adults are believed to be affordability of
medical care, access to health insurance, and less
expensive prescription drugs.

Perhaps most at risk for poor health in rural com-
munities are older minorities. These groups report
higher rates of cerebrovascular disease, hypertension,
diabetes, and disability than do White older adults
living in rural localities. Older African Americans,
Latinos, and Native Americans face a double burden
in terms of health risk, facing the previously men-
tioned health risks associated with rurality in addition
to the well-documented health disadvantages related
to minority race/ethnicity status. For example, risk
factors previously linked to minority status include
lower levels of income and wealth as well as distinct
cultural beliefs and behaviors, which may combine to
result in lower health care use, increased levels of
work in dangerous or hazardous occupations, and 
less insurance coverage as compared with White and
Asian older adults. The increasing racial/ethnic diver-
sity in rural places complicates meeting the health
needs of rural senior citizens. Recognizing and
addressing the unique health needs of older minorities
is necessary to ensure that specific health problems
are prevented and treated adequately.

To increase the quality and years of life among
rural individuals during later adulthood, more data 
on the experiences of aging and health are needed for
this population. This can be accomplished through an
oversampling of rural sites in ongoing data collection
efforts and making better use of existing smaller rural
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samples by adding data such as descriptive and demo-
graphic information. Much of the existing research on
rural health addresses circumstances in specific loca-
tions, and these findings are not generalizable to all
other rural areas. As many more rural individuals age,
more research is needed to understand their distinctive
needs. Policymakers and service providers are often
unfamiliar with the specific requirements of this
growing and changing population.

Researchers and policymakers have identified
programs aimed at bolstering the health of older rural
individuals. Such programs include investing in more
assisted-living facilities, developing more comprehen-
sive rural systems of care, and increasing “telehealth”
opportunities to overcome travel distances for medical
care. These options may be accomplished via collabora-
tion with rural governmental, local, civic, and religious
organizations. The oldest portion of the rural populace
will need increased health care as baby boomers age but
will also need economic and social support due to the
disadvantages associated with rural poverty. 

Finally, understanding the specialized needs of rural
adults during later life is particularly important in that
rural areas generally have higher proportions of older
persons in the total population than do urban areas. 
In 2003, older persons in nonmetropolitan areas
accounted for 14.6% of the population, whereas older
persons in metropolitan areas accounted for 11.9% of

the population. Rural areas are also aging rapidly as 
a result of several factors. The majority of older rural
adults do not relocate from their counties of residence
as they reach later adulthood, there is significant out-
migration of younger groups in many rural places, and
there is in-migration of older persons from metropoli-
tan areas in a rising number of rural places. Thus, the
greater percentages of older persons in rural areas will
require proportionally more medical, rehabilitative, and
social services over time to address the already greater
risks of chronic health conditions and disability.

—Jessica Ziembroski

See also Activities of Daily Living and Instrumental
Activities of Daily Living; Environmental Health; Living
Arrangements; Quality of Life; Socioeconomic Status
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SARCOPENIA

Sarcopenia, which means “loss of flesh,” is the age-
related involuntary loss of muscle mass, strength, and
function in skeletal muscles that develops progres-
sively over decades and becomes a significant contrib-
utor to disability in the older population.

Aging is associated with a number of changes in
muscle mass and function that may be caused by age-
related endocrine changes and, conversely, may also
be responsible for changes in the effects of some hor-
mones. The most sticking effect of age is the involun-
tary loss of muscle mass, strength, and function.
Sarcopenia increases the risk of falls and vulnerability
to injury and, consequently, can lead to functional
dependence and disability. A decrease in muscle 
mass is also accompanied by changes in body compo-
sition and bone density and is associated with an
increased incidence of insulin resistance in the
elderly. Reductions in endocrine function, physical
activity, and appropriate nutrition all play important
roles in regulating muscle mass during aging.

Muscle is affected profoundly by age. Muscle mass
decreases approximately 3% to 8% per decade after
30 years of age, and this rate of decline is even higher
after 60 years of age. The involuntary loss of muscle
mass, strength, and function is a fundamental cause
of, and contributor to, disability in older people.
Sarcopenia may lead to a reduction in physical 
activity, which in turn may have possible metabolic

effects, including decreased bone density, obesity, and
impaired glucose tolerance.

The etiology of sarcopenia is not clearly under-
stood, but several mechanisms have been proposed,
including (a) irreversible fiber damage or permanent
denervation resulting in a loss of contact between 
the nerve and muscle; (b) mitochondrial DNA dele-
tion mutations subsequent to oxidative damage; 
(c) changes in satellite cell recruitment; (d) altered
endocrine function, such as changes in hormone,
growth factor, or cytokine release, and/or impaired
muscle responsiveness to the hormonal stimuli; 
(e) changes in muscle response to nutrients and/or
malnutrition; and (f) disuse (e.g., sedentary lifestyle).
Sarcopenia is caused by a multifactorial problem. This
entry examines three possibilities that are directly or
indirectly related to the endocrine system: endocrine
dysfunction, nutrition, and disuse.

Age-Related Endocrine 
Changes Relevant to Muscle

A variety of hormonal changes are seen during the
aging process. Here, the most important ones in rela-
tion to their effect on skeletal muscle are discussed.

IInnssuulliinn  RReessiissttaannccee

The ability of muscle tissue to respond to insulin is
an important aspect of overall insulin sensitivity. The
incidence of insulin resistance and type 2 diabetes

S



increases with aging, and sarcopenia may play an
important role. It is still unclear whether the increase
in insulin resistance observed with aging is due to age
per se or whether it is secondarily due to the reduction
in metabolically active lean body mass. Although
insulin is usually considered in the context of its
ability to increase glucose uptake into cells, there is
emerging evidence that insulin resistance of muscle
protein metabolism in the elderly may be an important
contributor to sarcopenia. For example, when glu-
cose is ingested with a regular meal, the subsequent
increase in insulin concentrations has a negative effect
on muscle protein synthesis. This implies that, with
normal aging, the ability of muscle cells to respond
properly to circulating insulin (by increasing muscle
protein synthesis) is impaired.

SSoommaattooppaauussee

Somatopause is the gradual decrease in circulating
growth hormone (GH) and insulin-like growth factor I
(IGF-I) that normally occurs with aging. The GH/IGF-
I axis also exhibits a gradual decline during normal
aging. Although providing GH replacement therapy to
GH-deficient adults results in an increase in muscle
mass and strength, more recent studies in which GH
replacement therapy was given to aged individuals
have shown no effect on muscle strength. Therefore,
GH replacement therapy in the elderly may be benefi-
cial for lowering fat mass, improving blood lipid pro-
files, and increasing lean body mass, but these changes
do not lead to an increase in muscle strength and func-
tion. In fact, studies show that muscle strength
increases only when GH is given to elderly men under-
going a weight training program as compared with 
GH replacement therapy alone. It is also important to
underscore that the methodologies used to measure
body composition may be affected by water retention.
Thus, an increase in muscle mass with a reduction in
fat mass and no change in strength following GH ther-
apy should be interpreted with caution because GH
notoriously increases water retention, which can be
misinterpreted as an increase in lean body mass. As for
testosterone, GH replacement also is not currently rec-
ommended for the treatment of sarcopenia due to both

the results of the published studies and the potentially
serious side effects such as arthralgia, edema, insulin
resistance, and cardiovascular risk.

MMeennooppaauussee

Menopause is the physiological cessation of
menstruation secondary to termination of ovulation,
resulting in an abrupt decrease in circulating estro-
gens. Estradiol levels decrease abruptly during
menopause. Very little information is available regard-
ing the role of menopause in sarcopenia. It appears
that muscle mass is not affected by the decrease in
estrogens. Cross-sectional studies evaluating the
effects of age on lean body mass and appendicular
muscle mass have shown that the rate of decline of
muscle mass in women does not increase after
menopause, suggesting a marginal role, if any, for this
event in the development of sarcopenia in women. On
the other hand, hormone replacement therapy can
increase serum steroid hormone-binding globulin sig-
nificantly, leading to a significant decrease in serum-
free testosterone levels in women. Low serum-free
testosterone levels in women are associated with
lower muscle mass. Therefore, hormone replacement
therapy may play a role in further reducing, rather
than increasing, muscle mass in older women.

AAnnddrrooppaauussee

Andropause is the decrease in androgens (primar-
ily testosterone) that occurs gradually during the
normal aging process. The primary and most potent
androgen is testosterone. In approximately 60% of
men over 65 years of age, testosterone levels
decrease to below the normal values of younger men.
Testosterone values decrease gradually throughout the
aging process, unlike the immediate decrease in estra-
diol seen with menopause. It has been proposed that
the decrease in testosterone may cause a decrease in
muscle protein synthesis and result in a loss of muscle
mass. With this in mind, several studies have exam-
ined the effect of testosterone replacement therapy in
men with overt hypogonadism or testosterone concen-
trations at the lower normal range. Testosterone was
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administered via injection, transdermal patch, or
dermal gel. From these studies, it was shown that
testosterone replacement to mid-normal levels
resulted in a significant increase in muscle mass, mus-
cle strength, muscle protein synthesis, and bone den-
sity. The results are positive and may lead to a reversal
or attenuation of sarcopenia. However, testosterone is
currently not recommended for the treatment of sar-
copenia, and a careful evaluation of the potential ben-
efits against the potential risks (e.g., increased
prostrate-specific antigen, cardiovascular risk) should
be performed before initiating testosterone replace-
ment therapy for sarcopenia.

AAddrreennooppaauussee

Adrenopause is the gradual decrease in dehy-
droepiandrosterone (DHEA) that occurs normally
with aging. The concentrations of DHEA in the blood
also decrease gradually with normal aging. In fact,
levels may be up to five times lower in older men than
in younger men. Oral supplementation of DHEA to
older persons restores DHEA levels to younger men’s
values, increases IGF-I levels in men and women,
increases estrogens in men, and increases testosterone
in women. Unfortunately, no changes in lean body
mass may be detected, and high-density lipoprotein
(HDL) cholesterol levels may be significantly
decreased. However, in one study, muscle strength
was increased in older men (but not in older women)
undergoing DHEA supplementation. Recently, a very
large study in older persons showed that DHEA
replacement therapy has no effect on muscle size,
strength, or function.

Aging and Muscle Plasticity

Muscle plasticity is an inherent property of skeletal
muscle that allows muscle cells to adapt to external
and internal stimuli. Human skeletal muscle is one of
the most adaptable tissues in the body. The ability of
muscle cells to respond to external and internal stim-
uli is often termed muscle plasticity. Exercise and
nutrition, two common anabolic stimuli of skeletal
muscle anabolism, are involved in the development of

sarcopenia and may be used to counteract muscle loss
with aging.

EExxeerrcciissee

Inactivity reduces muscle mass, even over a short
period. Typical examples are the reduction of muscle
mass observed in bedridden patients, following immo-
bilization for fractures, and in weightlessness (e.g.,
space flight). Resistance exercise and aerobic exercise
have a significant influence on skeletal muscle mass,
strength, plasticity, and metabolism. Resistance exer-
cise training results in hypertrophy of muscle cells
and large increases in strength. Aerobic exercise train-
ing does not alter muscle cell size but has significant
effects on the aerobic capacity of muscle cells (i.e.,
increases in oxidative enzymes and mitochondrial vol-
ume) with minimal effects on muscle strength. Both
resistance exercise and aerobic exercise stimulate
muscle protein synthesis acutely in young people and
older people alike. Both types of exercise also reduce
insulin resistance and increase glucose and fat oxida-
tion. The elderly respond very well to resistance exer-
cise training by increasing muscle mass and strength,
and they increase their aerobic capacity following aer-
obic exercise training. Recent data also suggest that
aerobic exercise increases muscle protein synthesis
acutely in older people. Thus, both types of exercise
can be very useful to counteract sarcopenia and the
associated metabolic alterations of the muscle.

NNuuttrriittiioonn

Malnutrition leads to muscle wasting. Several
studies have shown that the caloric intake of many
elderly individuals is too low and may be an important
factor in the development of sarcopenia. Recent data
also suggest that the recommended daily intake of
protein for the elderly (0.8 grams per kilogram [g/kg]
per day) might be insufficient to maintain a neutral
nitrogen balance. In addition, older people may volun-
tarily reduce their protein intake to comply with
reduced fat and cholesterol diets. Amino acids from
ingested protein stimulate muscle protein synthesis
directly. Interestingly, healthy elderly people respond
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to an amino acid stimulus with an increase in muscle
protein synthesis that is not significantly different
from the effect observed in their younger counter-
parts. Unfortunately, high-protein diets given to older
people have not been shown to be effective on muscle
size or strength. This may be explained by the fact that
in these trials the additional protein was given in com-
bination with carbohydrates, which stimulated insulin
secretion. Recent data indicate that when carbohy-
drates are included in a protein meal for the elderly,
the positive effect of amino acids on muscle protein
synthesis is blunted, possibly due to the negative
effect that insulin exerts on muscle proteins in the
elderly. There have been no long-term studies in
which older people were given only amino acids or
proteins with no carbohydrates to stimulate muscle
protein synthesis and provide additional energy.

Muscle Changes With Aging

A variety of morphological and biochemical changes
are detected in the aged human body and in skeletal
muscle. Here, the alterations in body composition,
skeletal muscle tissue, and muscle metabolism are
highlighted.

BBooddyy  CCoommppoossiittiioonn

There is a progressive decrease in fat-free mass and
a progressive increase in fat mass as a person ages.
Furthermore, bone density decreases, joint stiffness
increases, and there is a small reduction in stature
(kyphosis). These changes in body composition 
have probable implications for several conditions,
including type 2 diabetes, obesity, heart disease, and
osteoporosis.

MMuussccllee  TTiissssuuee

The primary alteration is a reduction in total skele-
tal muscle mass. After 30 years of age, the average
person will lose approximately 3% to 8% of his or 
her muscle mass with each passing decade of life.
Specific cellular alterations include reductions in
muscle cell number, muscle twitch time and twitch

force, sarcoplasmic reticulum volume, and calcium
pumping capacity. Sarcomere spacing becomes disor-
ganized, muscle nuclei become centralized along 
the muscle fiber, the plasma membrane of muscle
becomes less excitable, and there is a significant
increase in fat accumulation within and around the
muscle cells. Neuromuscular alterations include a
decrease in the nervous firing rate to muscle, the num-
ber of motor neurons, and the regenerative abilities of
the nervous tissue. Motor unit size also increases.

MMuussccllee  MMeettaabboolliissmm

Biochemical changes are also associated with the
aging process. These include reductions in glycolytic
and oxidative enzyme activities, creatine phosphate
and adenosine triphosphate (ATP) stores within the
muscle cell, and mitochondrial volume as well as a
slight reduction in overall metabolic rate (approxi-
mately 10%). These metabolic changes in muscle
contribute to the overall physical fitness capacity of
the elderly and are an important component of the
approximately 30% reduction in ability to use oxygen
during exercise. Initial studies on a small number of
elderly individuals had also suggested that aging is
associated with a reduction in the basal muscle protein
synthesis, which might have been responsible for the
progressive reduction in muscle mass. However, more
recent data obtained in the largest cohort of healthy
older men did not confirm the earlier reports and
concluded that differences in basal muscle protein
turnover between elderly and young men cannot
explain muscle loss with age, suggesting that future
research should focus on responses to specific stimuli
such as nutrition, exercise, and disease.

Conclusion

Sarcopenia is a multifactorial process. Reductions in
endocrine function, physical activity, and inadequate
nutrition all play an important role in the reduction of
muscle mass with normal aging. Testosterone replace-
ment therapy could be a useful intervention in hypogo-
nadal older men for increasing muscle mass and
strength, although it is not currently recommended.
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Hormone replacement therapy for menopause,
adrenopause, or somatopause appears to have marginal
or no positive effect on muscle mass and strength.

Exercise training and proper nutrition can have
dramatic effects on muscle mass and strength. An
optimal intervention program may include an exercise
training schedule that incorporates both resistance and
aerobic exercise with adequate intake of total calories
and protein. This not only would improve muscle
mass and strength but also would reduce insulin
resistance, which is more prevalent in the elderly.
Providing a nutritional supplement of only amino
acids or protein might also be beneficial to promote
muscle growth by stimulating muscle protein synthe-
sis and increasing the total daily caloric intake, but
further investigations are needed.

Fortunately, aged muscle is still very plastic and
can respond to anabolic stimuli by increasing its mass
and strength. This knowledge is vital for designing
interventions to reverse and/or attenuate the loss of
muscle mass with aging and to improve functional
abilities in the elderly.

—Jerson Cadenas and Elena Volpi

See also Body Composition; Gait Disorders; Mobility; Stroke
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SCHIZOPHRENIA, PARANOIA, 
AND DELUSIONAL DISORDERS

Psychosis, a serious mental illness characterized by
problems with interpreting reality and associated with
delusions or hallucinations, occurs in a variety of
conditions among older adults, including “primary”
syndromes (e.g., schizophrenia, delusional disorder)
and “secondary” syndromes (e.g., psychosis of
Alzheimer’s disease). The prototypical example 
of a chronic primary psychotic disorder is schizophre-
nia. The great majority of descriptive and treatment-
related research about schizophrenia has been
conducted among younger patients. However, the
absolute number of older adults with severe psychi-
atric illnesses, including schizophrenia, will increase
dramatically as the baby boom population ages.
Available data suggest that older persons with schizo-
phrenia have differing symptom presentations, dis-
tinct treatment needs, and some surprising advantages
over their younger counterparts.

Epidemiological studies provide an estimated
prevalence of schizophrenia of 0.5% to 1% of the pop-
ulation among community-dwelling adults. Some sur-
veys, including the Epidemiologic Catchment Area
Study, indicate that the prevalence of schizophrenia
declines with age, although these studies did not use
age-related diagnostic criteria. The prevalence of psy-
chotic symptoms is approximately 4% to 10% among
older adults, with dementia accounting for a majority
of these individuals. The ratio of women to men with
schizophrenia during late life is roughly 3 to 2. In con-
trast to the stereotypical notion that older adults with
schizophrenia typically reside in long-stay locked
psychiatric facilities, it is estimated that 85% reside in
the community. Those who do reside in institutions
are typically placed in nursing homes. A majority of
older persons with schizophrenia have few economic
or social resources available to them.

In terms of its symptoms, schizophrenia is a 
heterogeneous syndrome that consists of a group 
of related illnesses and presentations. The hallmark
symptoms of schizophrenia are positive symptoms
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(e.g., delusions and hallucinations, disorganized
thoughts and behavior), negative symptoms (e.g.,
emotional flattening, reduced motivation, anhedonia,
poverty of speech, social withdrawal), and cognitive
deficits (e.g., impairment of learning and executive
functioning). To meet the criteria for a diagnosis 
of schizophrenia according to the Diagnostic and
Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV), symptoms must be present for at
least 1 month, causing significant impairment in occu-
pational or social functioning. Continuous signs of
this disturbance, which may include prodromal or
residual symptoms, must be present for 6 months.
Available data indicate that the positive symptoms
appear to become less severe with age among both
community-dwelling and institutionalized patients.
The negative symptoms do not appear to change sig-
nificantly in severity with age.

People who experience delusions that are not
bizarre, without accompanying prominent auditory or
visual hallucinations and without overall personality
deterioration, are classified as having delusional
disorder. Delusional disorder is somewhat less com-
mon than schizophrenia and has received little study.
Common delusions among elderly people include
those of being spied on or followed, suspecting infi-
delity of the spouse, and having a physical disease
(e.g., tumor) without evidence. Depression and anxi-
ety are frequent among older adults with schizophre-
nia, and each contributes significantly to reduced
quality of life. Schizoaffective disorder encompasses
persons who have a major depressive or manic
episode superimposed on symptoms of schizophrenia
but who experience schizophrenic symptoms in 
the absence of mood problems for at least 2 weeks. 
As with delusional disorder, little is known about
schizoaffective disorder in elderly people.

Among older patients, age-related cognitive impair-
ments in memory and in ability to plan and coordinate
activities are often present and contribute to disability
and difficulty in daily functioning. However, these
cognitive deficits do not appear to be “progressive” in
schizophrenia, as are those associated with Alzheimer’s
disease. Another major factor in the clinical picture of
older adults with schizophrenia is medical comorbidity.
Chronic physical illnesses increase disability and

complicate treatment yet often go unrecognized (and
are consequently more severe when finally recognized).
Cardiovascular and pulmonary diseases are particularly
common among older people with schizophrenia, at
least partly related to poor health habits such as smok-
ing, poor diet or limited access to healthy foods, and
lack of exercise. On the other hand, older adults are less
likely to abuse alcohol or illicit substances than are
younger adults with schizophrenia.

Although a majority of persons with schizophrenia
develop the disorder in their late teens or early 20s, a
subset of persons manifest late-onset schizophrenia
after 40 years of age. A review of studies of late-onset
schizophrenia found that approximately 23% of
people with schizophrenia experience onset of this
disorder after 40 years of age, 13% after 50 years of
age, and 7% after 60 years of age. Late-onset schizo-
phrenia may be a neurobiologically distinct syndrome
from early-onset schizophrenia. In general, late-onset
patients have similar symptom characteristics and
response to treatment as do early-onset patients.
However, late-onset patients are more likely to be
women than are those with an earlier onset of the dis-
ease. Also, negative symptoms and cognitive deficits
tend to be less severe among late-onset patients.

Regardless of when it manifests first, schizophre-
nia typically follows a chronic course, with most suf-
ferers continuing to experience its disabling effects
into old age and not attaining full recovery. However,
there appears to be a subset of older adults who attain
full and sustained remission of symptoms, and
research is under way to understand how these older
adults differ from those who continue to experience
active symptoms. Persons with schizophrenia experi-
ence excess mortality compared with older adults
without psychiatric illnesses, and rates of com-
pleted suicide are high among those with schizophre-
nia, occurring in approximately 10% of persons
diagnosed. The highest risk of suicide is within the
first 5 to 10 years of onset of illness. It has been
argued that persons who manage to reach old age with
schizophrenia are a “survivor cohort,” and this may
explain why they tend to have less severe symptoms
than their younger counterparts.

Despite considerable research, the etiology of
schizophrenia remains unclear. Genetic contributions

504———Schizophrenia, Paranoia, and Delusional Disorders



are certain but relatively small. The identified brain
changes associated with this disorder are subtle. There
is fairly good evidence that neurotransmitters, particu-
larly dopamine and serotonin, are implicated in the
expression of psychosis. Many of the medications used
to treat schizophrenia modulate these chemicals.
However, the negative symptoms, such as emotional
flattening and the cognitive deficits of schizophrenia,
appear to arise from some other unknown biological
mechanism, and consequently medications are less
effective in treating these symptoms. It is now believed
that schizophrenia involves problems in the develop-
ment of connections between neurons, and future
research with neuroimaging and other techniques may
help discover the cause(s) of this illness.

The diagnosis of schizophrenia and related disor-
ders begins with a clinical interview, including history
gathering from medical records and family members
or others who are aware of the patient’s situation.
Psychosis may arise from many medical causes,
including medication-related or substance use-related
psychotic reactions and psychoses due to neurological
disorders (e.g., Alzheimer’s disease). Research has
shown that risk factors for psychosis in elderly people
can include sensory impairment and social isolation.
Particularly in the case of new-onset psychosis in an
older patient, a detailed physical examination and lab-
oratory workup, such as blood tests and brain imag-
ing, are often conducted to rule out medical causes
before a diagnosis of schizophrenia can be made.

Once nonpsychiatric causes of psychosis are ruled
out, treatment for schizophrenia usually begins with
the administration of antipsychotic medications.
Although much of the research on the effectiveness of
these drugs has been conducted with younger adults,
existing evidence suggests that they are likely as effec-
tive among older adults. However, several important
modifications are necessary. Older adults require lower
doses due to age-related changes in the brain, liver, and
kidneys. Moreover, the risk of side effects increases
with age. The older “conventional” or “typical” neu-
roleptic or antipsychotic medications carry a high risk
of motor side effects, in particular extrapyramidal
symptoms such as parkinsonism and tardive dyskine-
sia, the latter of which involves abnormal movements
of the tongue, facial muscles, limbs, and (occasionally)

trunk. The longer an individual receives antipsychotic
medications, the more likely tardive dyskinesia is to
occur, and old age is an independent risk factor for the
development of this potentially persistent and dis-
abling side effect. The newer “atypical” antipsychotic
medications carry a significantly lower risk of tardive
dyskinesia. However, they do produce other side
effects, including metabolic changes that may induce
weight gain and type 2 diabetes mellitus. Nonetheless,
most patients with schizophrenia need antipsychotics
for many years to avoid relapses that are common
following discontinuation of these medications.
Therefore, drug treatment of schizophrenia in older
adults is often a balance between reducing symptoms
and limiting the emergence of side effects.

Given that schizophrenia affects the whole person,
including social relationships, ability to participate 
in work and leisure activities, and other life
domains, medication is typically not sufficient as a
stand-alone treatment. Psychosocial rehabilitation
refers to treatments intended to improve daily func-
tioning. Treatments empirically tested in younger
adults include cognitive behavior therapy, social skills
training, family therapy, and vocational rehabilitation,
and appropriate modifications can make these treat-
ments suitable for older adults. Other emerging psy-
chosocial treatments that may be helpful for older
adults include direct teaching of skills required for
daily life (e.g., taking medications, reading maps) and
cognitive rehabilitation (e.g., memory training). Older
patients may use case managers to help manage med-
ical appointments and gain access to social services.
The costs associated with the treatment of schizophre-
nia across the life span are considerable; this disease
affects 1% of the population yet accounts for 2.5% of
the nation’s health care costs. Thus, it is a public
health imperative that clinical and basic research on
aging and schizophrenia be conducted, in addition to
the development of age-adapted treatments, in light of
the growing number of people with schizophrenia
who are reaching older age.

—Colin Depp and Dilip V. Jeste

See also Behavioral Disorders in Dementia; Delirium 
and Confusional States; Depression and Other Mood
Disorders; Mental Assessment; Psychiatric Rating Scales
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SELECTIVE OPTIMIZATION

WITH COMPENSATION

Most older adults achieve and sustain a quality of life
that is considered to be successful both personally and
socially. Survey research has consistently supported
the optimistic view that aging well is a reasonable
expectation for most older adults in the United States.
Limited comparative study of many societies world-
wide during recent decades also suggests the same
conclusion. The social survey research of Angus
Campbell and Hadley Cantril provides classic illustra-
tions of both theory and evidence documenting
positive views of aging as the rule, rather than the
exception, during late adulthood. Their research also
documents the variability of criteria used to gauge suc-
cessful aging within and between societies. A 2004
Harris Interactive Poll confirmed the persistence of an
optimistic view of aging in the United States among
adults of all ages. Among professionals, such findings

have also sustained a widely shared sense of realistic
optimism about aging successfully.

Paul Baltes and Margret Baltes and their colleagues
have made a significant contribution over several
decades to understanding how success in aging 
is achieved and sustained through a developmental
theory of selective optimization with compensation
(SOC). As physical, cognitive, and social resources
diminish with age, choices need to be made and
increased dependency on compensatory personal
adaptation and social support need to be considered.
SOC, initially developed systematically in an introduc-
tory chapter of a book on successful aging in 1990, has
been developed continuously and extensively as a con-
struct for explaining successful adaptation during later
life. Through early 2005, the psychology program of
the Max Planck Institute in Berlin recorded 36 publi-
cations exploring the concept: 10 overview articles and
26 research articles exploring its possible applications.
SOC is accurately described as an account of how
adaptive functioning is achieved and maintained suc-
cessfully as age-related capacities diminish and exter-
nal expectations, demands, and resources change. SOC
forecasts that adaptive choices are selected with atten-
tion to established personal preferences (a sense of ego
integrity) even as personal capacity and external
opportunities and resources diminish. The evidence for
understanding the transactions implicit in individuals’
adaptive choices is necessarily multidisciplinary 
(biological, psychological, social, and institutional).
And because successful aging involves transactions
between persons and social contexts, SOC provides a
conceptual platform for relating developmental theory
to issues of policies and practices that affect successful
aging.

Recognizing that success in aging has multiple
connotations, Baltes and Baltes (in a systematic
discussion of how SOC evolved as a developmental
theory of successful aging) specified a range of sub-
jective and objective criteria that can, in some combi-
nation, serve as criteria for valuing a successful life
(e.g., survival, quality of life, physical and mental
health, competence, productivity, control, satisfac-
tion). Then they summarized seven key evidence-
based generalizations (from behavioral, social, and
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biological research on human development and aging)
on which the concept of SOC builds:

1. There are major differences among normal, optimal,
and sick aging.

2. Heterogeneity of social, behavioral, and biological
characteristics among older adults is the rule.

3. Latent reserves of underused energy and creativity of
older adults are large.

4. Reserves of energy and creativity, however, are lim-
ited and tend to decrease with age—and particularly
during very late life.

5. Knowledge-based pragmatics (e.g., wisdom) can, to
some degree, compensate for diminished cognitive
mechanics during late adulthood.

6. During very late life, however, compensation of
knowledge-based pragmatics for decline of cognitive
mechanics diminishes.

7. Resilience of the self tends to persist.

This succinct summary of multidisciplinary geron-
tological evidence relevant for understanding SOC
expectedly leads to an important conclusion, namely
that various combinations of adaptive transformative
transactions can produce effective successful old age.
The options chosen by individuals in pursuit of suc-
cessful aging are constrained differently by factors
such as levels of available energy, cognitive com-
petence, personal preference, and available social
resources. Consequently, one would not anticipate
either a single successful strategy or strategies totally
independent of age or social context for achieving
success during later life. SOC assumes transactions
between individuals with developmental histories
who adapt in various ecological settings with different
social expectations, resources, opportunities, and
social supports.

This transactional view of multiple adaptive 
strategies for successful aging is quite different from
the reductionistic theory of disengagement that was
widely debated and largely abandoned during the
1970s. Disengagement theory forecast biologically
driven, and hence inevitable, emotional and social
detachment during late adulthood. SOC, in contrast,

stresses behavioral options during later life chosen for
selective continued engagement.

The role of wisdom in successful aging was noted in
the initial presentation of SOC and illustrated later in
the Berlin Aging Study that documented the interplay
of knowledge-based and cognitive pragmatics observed
in older adults. Wisdom refers to evidence of good
judgment and advice regarding important but uncertain
matters of life, to factual and strategic knowledge of
options and consequences of choices, and to considera-
tion of uncertainty and relativism of one’s choices.
Wisdom, therefore, potentially informs the assessment
and the behavioral choices perceived to be successfully
adaptive during later life. Successful adaptive choices
during late life would be expected to reflect both a
sense of ego integrity and an age-related tendency to
value perceived achievement of personal goals more
than fleeting emotional satisfaction (happiness).

Human aging, in sum, ensures changing and even-
tually declining physical and intellectual capacities.
Social expectations and resources also change, partic-
ularly as roles related to work and family are modi-
fied. The good news is that older adults typically adapt
successfully to these changes by choosing from a vari-
ety of culturally available and personally acceptable
strategies observed to produce successful outcomes.
Individual adaptations developed in response to chal-
lenges during late adulthood are varied because per-
sonal preferences developed over a lifetime must be
negotiated with available resources and opportunities
in mind. Disability, widowhood, and retirement from
work illustrate significant challenges to which most
adults adapt successfully.

This optimistic view of successful aging is chal-
lenged, however, by some not so good news from very
late life (i.e., age 85 years and older). Evidence rele-
vant for evaluating SOC as a developmental strategy
anticipates, particularly during very late life, that wan-
ing personal and social resources limit adaptive
choices, even choices for which compensatory assis-
tance is available. Popular distinctions in gerontology
among young, old, and very old elders have typically
noted increasing limitations of very late life, limita-
tions documented in detail in the Berlin Aging Study
among elders over 85 years of age. Such age-related
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challenges to successful aging were in fact forecast in
the initial review of evidence by Baltes and Baltes.
During very late life, physical capacity and resilience
decline significantly; the ability to learn is compro-
mised, frailty and multimorbidity increase, the inci-
dence of dementia elevates significantly, and death
with dignity becomes increasingly problematic. The
necessity of compensatory strategies and social sup-
port of individual functioning increases significantly
during very late life. The level of demand for compen-
satory support of very old individuals raises practical
questions of public policy and practice, not about the
capacity of communities to provide necessary com-
pensatory support but rather about the equitable distri-
bution of social costs over the life course.

The usefulness of SOC as a platform for geronto-
logical practice can be illustrated briefly. For example,
Margret Baltes, in her research on the adaptive strate-
gies of older adults in long-term care settings, docu-
mented that dependency can be a resident’s adaptive
strategy—a cry for help in achieving some sense of
autonomy. And research on assisted-living housing,
which during recent decades has become a very popu-
lar type of housing for elders in the United States, doc-
uments how the perceived needs of frail older adults
both for autonomy and for reliably available compen-
satory care in response to anticipated dependency can
be accommodated in a designed living environment.

The usefulness of SOC as a theory of successful
aging continues to be explored. Most older adults con-
tinue to age successfully using adaptive transactions
that are increasingly well documented. A challenge of
future research on SOC will be to identify various
compensatory strategies of individuals and communi-
ties that will also increase the probability of aging
successfully during very late life.

—George L. Maddox

See also Emotions and Emotional Stability; MacArthur Study
of Successful Aging; Positive Attitudes and Health;
Psychosocial Theories; Self-Efficacy; Successful Aging

Further Readings and References

Baltes M. The Many Faces of Dependency in Old Age.
New York: Cambridge University Press; 1996.

Baltes P, Baltes M. Psychological perspectives on successful
aging. In: Baltes P, Baltes M, eds. Successful Aging:
Perspectives From the Behavioral Sciences. New York:
Cambridge University Press; 1990;1–34.

Baltes P, Mayer KU, eds. The Berlin Aging Study: Aging
From 70 to 100. New York: Cambridge University 
Press; 1999.

Cantril H. The Pattern of Human Concerns. New Brunswick,
NJ: Rutgers University Press; 1965.

Maddox G. Housing and living arrangements: A transactional
perspective. In: Binstock R, George L, eds. Handbook 
of Aging and the Social Sciences. 5th ed. San Diego,
Calif: Academic Press; 2001:426–443.

SELF-CARE

Self-care is a term that describes a variety of behav-
iors that can be performed to help treat disease and
promote health. Research has established that self-
care of chronic disease has a meaningful and positive
influence on symptomatology, length of illness
episodes, and psychosocial coping. Due to clear links
with health, many studies have focused on exercise,
diet, smoking, and alcohol use. By choosing to exer-
cise regularly, eat healthy food, avoid tobacco prod-
ucts, and limit alcohol intake to enhance health or
prevent disease, older adults can increase the number
of healthy vital years and decrease the number of dis-
abled years.

In addition to the major lifestyle variables,
researchers have examined many other behaviors 
that can aid treatment of chronic illness and promote
health. Some examples include reading about one’s
condition, meditating or praying, consulting friends or
relatives, joining a self-help group, and trying alterna-
tive remedies. Although these behaviors are not as
clearly linked to improved treatment and health as are
lifestyle variables, many older adults report perform-
ing such behaviors to reduce stress and cope with
illness.

Although self-care is a term often reserved to
describe lay or informal responses to chronic illness,
it is important to note that much of formal (e.g., physi-
cian-related) care is initiated by the individual or 
a family member. Therefore, self-care should also
include the interaction between informal and formal
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care. Some self-care behaviors that reflect this interac-
tion include scheduling physical exams, taking med-
ication according to the prescribed regimen, and
checking one’s blood pressure to assess treatment and
disease progression.

Research varies quite considerably in the number
and types of self-care behaviors that are measured.
Much research has focused on performance of spe-
cific behaviors that are deemed to be most important
in the treatment of a particular illness. This approach
requires recruitment of individuals with a particular
chronic illness and a priori identification of the
most important self-care behaviors to be performed.
Lifestyle variables have been a favorite choice
because of the self-care benefits for so many different
illness conditions. Results from such studies can be
quite effective for the development of self-care inter-
vention programs that target specific illness groups
(e.g., arthritis, heart disease). However, because many
older adults suffer from more than one chronic illness,
studying one illness group in isolation and a priori
identification of self-care behaviors can be too sim-
plistic. Another research approach, then, involves
recruitment of individuals with several chronic ill-
nesses and descriptive identification of self-care
behaviors they perform. This approach is certainly
more general and thus less useful for targeting partic-
ular behaviors for interventions, but it might represent
a more realistic picture of the complex nature of self-
care for multiple chronic illnesses. Add to this com-
plexity the issue of disease progression and changes in
ability to participate in self-care over time (e.g., with
disability and frailty), and the picture becomes very
difficult to clarify. However, some general findings
have emerged across different studies.

Demographic variables, such as age, sex, and
socioeconomic status, have been hypothesized to
influence self-care indirectly. Many studies have
found that, on average, older adults perform more
self-care behaviors than do younger adults and that
women perform more favorable self-care activities
than do men. Not surprisingly, individuals with higher
socioeconomic status (e.g., education, income) tend to
be in better health with greater access to formal health
care. It has been suggested that such demographic
variables are useful for understanding the self-care

process, but these variables are not primary explana-
tory variables because most of the effects are hypoth-
esized to be indirect. For example, older adults might
perceive illness as more serious than do younger
adults and therefore might perform self-care differ-
ently. Thus, it is hypothesized that such demographic
variables represent important developmental, social,
and cultural influences that may shape health-related
behaviors and attitudes directly.

One way to understand why older adults do or do
not participate in self-care is to distinguish between
the objective and subjective health contexts. The
objective health context reflects the role that health
status plays in self-care participation. For example,
the number of chronic conditions or the seriousness of
one’s conditions is predicted to play a role in the
amount of self-care participation. Individuals who are
in poorer health make decisions to, or are asked to,
perform more self-care, take more medications, and
become more involved with the formal health care
system. Participation in self-care can be a direct reac-
tion to health problems or deteriorating health, such
that the effect of age on self-care is an indirect result
of changing health conditions.

The subjective health context reflects the role that
patient beliefs play in self-care participation. Indeed,
the bulk of research conducted on self-care has
focused on belief-laden variables that influence
behavior. From this body of research, there is little
doubt that beliefs play central roles in health-related
behavior. Psychological variables, such as one’s ill-
ness representation, perceived ability to care for one’s
condition, general self-efficacy in the health context,
perceived benefits and barriers to self-care, and emo-
tional reactions to illness, all are potentially important
predictors of self-care participation. Some models,
such as the health belief model, the theory of reasoned
action, protection motivation theory, and subjective
expected utility theory, have been used to identify a
large number of health beliefs that potentially influ-
ence health-protective and self-care activities.
Drawing from this body of knowledge, one can con-
clude that individuals must manage multiple health
perceptions when making health-related decisions
(e.g., to participate in a self-care activity). However, it
has been difficult to specify the individual variables
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that are most influential in predicting behavior, espe-
cially over time and across illness types. This makes
somewhat difficult the creation of effective self-care
interventions that can be generalized across different
conditions.

There are three primary ways in which self-care
education programs can assist older adults. First, edu-
cational programs can be used to empower patients 
to be more involved in their own health care. Older
adults are increasingly being encouraged to practice
healthy lifestyle behaviors to aid treatment, stem
disease progression, and improve well-being. Older
adults are also being encouraged to educate them-
selves about health practices (e.g., the connection
between diet and certain types of cancer, healthy food
preparation) and how to interact more effectively with
their physicians (e.g., accurately recording health
history). The goal of these programs is to increase
patients’ sense of control over their treatment and
health to promote self-care behavior. Without a sense
of empowerment or control, it is unlikely that self-
care behaviors will be performed or that they will aid
treatment effectively. Some organizations, such as the
American Association of Retired Persons and the
Gerontological Association of America, are important
vehicles for this type of self-care education.

Self-care education programs can also be very
helpful for teaching older adults about normal and
pathological aging. This requires a person to distin-
guish between normal physical and psychological
changes that occur with aging and changes associated
with a disease process. This information can, in turn,
aid older adults’ decisions about when and when not
to seek formal care. Because this distinction between
normal and pathological aging is often very difficult
to make, many older adults struggle with assessing the
need for formal care accurately.

The use of self-care education programs also
addresses societal concerns about the cost of older
adults’ health and the effect on the economy. Another
goal, then, is the reduction of unnecessary or avoidable
health care costs. As 78 million baby boomers enter
their 50s, it is increasingly important to our society that
older adults make healthy lifestyle choices to fend off
frailty and diseases associated with aging. Much of the

future impact we will see on formal health care ser-
vices will depend on older adults’ lifestyle choices and
adequate performance of self-care.

In summary, self-care can involve a number of
behaviors that an individual performs to help treat
chronic illness and promote health. Older adults per-
form many types of self-care behaviors that have been
shown to reduce symptomatology and enhance well-
being. Self-care education programs can be used to
empower older adults to participate in self-care, pro-
vide information about the distinctions between nor-
mal and pathological aging, and reduce unnecessary
use of costly health services.

—Leslie McDonald-Miszczak

See also Education and Health; Health Promotion and
Disease Prevention; Positive Attitudes and Health; 
Self-Efficacy
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SELF-EFFICACY

Albert Bandura defined self-efficacy as a person’s
belief in his or her capability to perform a particular
task successfully. Together with the goals that people
set, self-efficacy is one of the most powerful motiva-
tional predictors of how well a person will perform 
at nearly any endeavor. A person’s self-efficacy is a
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strong determinant of his or her effort, persistence,
and strategizing as well as that person’s subsequent
training and job performance. Besides its being highly
predictive, much is also known about how self-
efficacy can be developed to harness its performance-
enhancing benefits. This entry, after outlining the
nature of self-efficacy and how it leads to perfor-
mance and other work-related outcomes, discusses the
measurement and sources of self-efficacy. It con-
cludes by briefly considering whether it is possible to
have too much self-efficacy.

Nature of Self-Efficacy

Because self-efficacy pertains to specific tasks, people
may have high self-efficacy for some tasks and low
self-efficacy for others simultaneously. For instance, a
manager may have high self-efficacy for the techni-
cal aspects of his or her role, such as management
accounting, but low self-efficacy for other aspects,
such as dealing with employees’ performance problems.

Because self-efficacy is more specific and circum-
scribed than either self-confidence (a general person-
ality trait that relates to how confident people feel in
most situations) or self-esteem (the extent to which
people like themselves), it is generally also more
readily developed than self-confidence or self-esteem.
Self-efficacy is also a much stronger predictor of how
effectively people will perform a given task than is
either their self-confidence or their self-esteem.

How Self-Efficacy Affects 
Performance and Well-Being

A high degree of self-efficacy leads people to work
hard and persist in the face of setbacks, as illustrated
by many great innovators and politicians who were
undeterred by repeated obstacles, much ridicule,
and minimal encouragement. Thomas Edison, believ-
ing that he could eventually succeed, reputedly tested
at least 3,000 different unsuccessful prototypes before
eventually developing the first incandescent light
bulb. Finally, high self-efficacy was exhibited by
Abraham Lincoln in response to the numerous and
repeated public rebukes and failures he incurred prior

to his eventual political triumphs. Research has found
that self-efficacy is important for sustaining the con-
siderable effort required to master skills involved in
public speaking, losing weight, becoming an effective
manager, and so on.

When learning complex tasks, high self-efficacy
causes people to strive to improve their assumptions
and strategies rather than to look for excuses such 
as not being interested in the task. High self-efficacy
improves employees’ capacity to collect relevant
information, make sound decisions, and then take
appropriate action, particularly when they are under
time pressure. Such capabilities are invaluable in jobs
that involve, for instance, dealing with irate customers
when working in a call center and overcoming com-
plex technical challenges in minimal time when work-
ing on a project team. In contrast, low self-efficacy
can lead to erratic analytic thinking, which under-
mines the quality of problem-solving competency in
an increasingly knowledge-based society.

In a dynamic work context, where ongoing learn-
ing and performance improvement are needed, high
self-efficacy helps individuals to react less defensively
when they receive negative feedback. In areas where
their self-efficacy is low, people often see a negative
outcome as confirming the incompetence they per-
ceive in themselves. This can set up a vicious cycle,
whereby ambiguous results are considered as evi-
dence of perceived inability, thereby further decreas-
ing individuals’ self-efficacy, effort, and subsequent
performance. When people have low self-efficacy,
they also tend to blame either the situation or other
people when things go wrong. Denial of any responsi-
bility for poor performance inhibits the chance that
individuals will learn how to perform more effectively
in the future.

People are inclined to become anxious and/or
depressed when they perceive themselves as unable to
manage aversive events or to gain what they value
highly. Thus, self-efficacy is also related to the 
experience of stress and occupational burnout.
Specifically, low self-efficacy can readily lead to a
sense of helplessness and hopelessness that people are
incapable of learning how to cope more effectively
with the challenges and demands of their work. When
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this occurs, low self-efficacy can be distressing and
depressing, thereby preventing even highly talented
individuals from performing effectively.

Measurement of Self-Efficacy

Because self-efficacy is task specific, there is no sin-
gle standardized measure of self-efficacy. Rather,
there is a need to develop measures that gauge an indi-
vidual’s self-assessed capacity to either (a) achieve a
certain outcome on a particular task (outcome self-
efficacy) or (b) engage in the processes likely to lead
to a certain desired outcome (process self-efficacy).
For instance, an outcome self-efficacy scale in the
domain of job search may include items such as “I
believe that I can get a new job within 4 weeks” and
“I believe I can get a new job with a starting salary 
of at least $65,000,” with response anchors ranging
from not at all confident to extremely confident.
Alternatively, a process self-efficacy scale may focus
on items such as “I believe I can network effectively
to at least six people during the next 4 weeks” and 
“I believe I can send out 15 résumés during the next 
4 weeks,” with response anchors similar to those for
the outcome self-efficacy scale. The key point here is
that measures of self-efficacy will be most informa-
tive, predictive, and useful for addressing areas where
self-efficacy is lacking if they are highly specific.

Sources of Self-Efficacy

There are three key sources of self-efficacy. The most
powerful determinant of self-efficacy is enactive self-
mastery, followed by role-modeling and then verbal
persuasion.

Enactive self-mastery is achieved when people
experience success at performing at least portions of a
task. It serves to convince them that they have what it
takes to achieve increasingly difficult accomplish-
ments of a similar kind. Self-mastery is best achieved
through progressive mastery, attained by breaking
down difficult tasks into small steps that are relatively
easy so as to ensure a high level of initial success.
Individuals should then be given progressively 
more difficult tasks, where constructive feedback is

provided and accomplishments are celebrated, before
increasingly challenging tasks are attempted. Building
self-efficacy through enactive self-mastery essentially
entails structuring situations that bring rewarding suc-
cesses and avoid the experience of repeated failures.
An example of enactive self-mastery is when people
learning to pilot an aircraft are given many hours to
develop their skill and confidence at the separate com-
ponent skills before they ever attempt to combine
them by actually flying solo. Initial flying lessons are
designed so that trainee pilots are challenged but 
also experience efficacy-building successes during
each session. For individuals to develop self-efficacy
through enactive self-mastery, managers similarly
need to provide challenges where individuals regu-
larly encounter and celebrate successes as they
develop proficiency at their work tasks.

Role-modeling occurs when people observe others
perform a task that they are attempting to learn or
vividly visualize themselves performing successfully.
Role-modeling can provide people with ideas about
how they could perform certain tasks and can inspire
their confidence that they could act in a similarly
successful manner. Effective role models approach
challenging activities as an opportunity to learn and
develop their knowledge, skills, and effectiveness
rather than as a test of how talented they are. They
also respond to setbacks by exploring what can be
done differently in the future. In short, good role mod-
els demonstrate the development of skill, persistence,
and learning rather than the defensiveness and blam-
ing that cause mistakes to recur and subsequent per-
formance to decline. Role models are most effective 
at raising self-efficacy when they are liked personally
and are seen as having attributes (e.g., age, gender,
ethnicity) similar to those of the individuals who
observe them. One implication is that managers
should think carefully before assigning mentors, espe-
cially without the input of those being mentored.
Individuals may also learn and become more confi-
dent from observing both the successes and failures of
others so long as they feel confident that they can
avoid repeating the errors they observe.

Verbal persuasion builds self-efficacy when
respected managers encourage and praise individuals
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for their competence and ability to improve their
effectiveness. Positive self-talk can also raise self-
efficacy. Regardless of its source, verbal persuasion is
most likely to increase self-efficacy when it is per-
ceived as credible and emphasizes how success results
from devoting sufficient effort to mastering acquirable
skills rather than depending on inherent talent.
Efficacy-raising feedback highlights how consistent
efforts have enabled substantial improvements, as
well as the progress made, rather than involving peer
comparisons or making reference to how far individu-
als need to go before their ultimate objectives are
achieved. Effective verbal persuasion is reinforced
with corresponding actions. For instance, telling indi-
viduals that they are capable but not assigning them
any challenging tasks tends to erode both employees’
self-efficacy and managers’ credibility. Having indi-
viduals draw up a progress chart before compliment-
ing them on their genuine progress, where applicable,
is another potent way of raising employees’ sense of
what they can achieve.

Underminers of Self-Efficacy

These approaches contrast with the subtle but com-
mon messages that individuals have low ability, serv-
ing to erode their self-efficacy beliefs. Such signals
include consistently being assigned to unchallenging
tasks, receiving praise for mediocre performances,
being treated indifferently for faulty performance, and
being offered unsolicited help repeatedly. Fault 
finding and personal criticisms are particularly
destructive because these actions undermine motiva-
tion to explore and experiment, whereby individuals
discover what they are actually able to achieve.
Although encouraging messages can raise self-
efficacy, attempts at building self-efficacy through
verbal persuasion may easily degenerate into empty
sermons unless they are soon supported by efficacy-
affirming experiences; that is, enactive self-mastery.

Too Much of a Good Thing?

Extremely high self-efficacy can lead to excessive risk
taking, hubris, and dysfunctional persistence, although in

most cases the resultant failures that people experience
soon recalibrate their self-efficacy to a more realistic
level. In general, the many benefits of high self-efficacy
make it a worthwhile attribute to cultivate. This is best
done though the simultaneous and systematic application
of the enactive self-mastery, role-modeling, and verbal
persuasion principles just outlined.

—Steven H. Zarit and 
Suzanne Robertson

See also Control; Positive Attitudes and Health; Selective
Optimization With Compensation; Self-Care
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SELF-RATED HEALTH

The way people self-assess their health can have a sig-
nificant influence on their health behaviors and health
outcomes. In the research literature, the most frequent
method by which people have demonstrated their self-
rated health is through the simple question, “How do
you rate your health?” The responses from the Duke
University (Piedmont Health Survey) Established
Populations for Epidemiologic Studies of the Elderly
(EPESE) sample of community-dwelling elders were
as follows: excellent (15%), good (39%), fair (32%),
and poor (14%). More specific questions might
include assessment of overall health beliefs, perceived
susceptibility to illness, perceived seriousness of an
illness, expected benefits of treatment, expected barri-
ers to treatment, and beliefs about carrying out health-
related tasks.

There is little evidence that older adults perceive
their health to be worse than it actually is. In fact, older
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adults who actually have significant health problems
are just as likely to rate their health as excellent or
good as older adults who actually are in excellent
health are to rate their health as fair or poor. Yet some
older adults do greatly exaggerate their health prob-
lems, even to the point of being hypochondriacal. An
essential feature of hypochondriasis in older persons is
a belief that they have one or more several serious ill-
nesses. Older adults do not imagine physical symp-
toms or signs; rather, they exaggerate the interpretation
of these signs and sensations. It is not uncommon for a
medical workup to reveal some physical abnormality
but not support a medical diagnosis that explains the
severity and breadth of symptoms experienced.

Self-rated health is of importance to the actual
health of older adults for at least two reasons. First,
these beliefs may influence the decision-making
process that leads to many health-related behaviors.
On the one hand, the belief that one has a serious
illness may lead an older adult to “doctor shop”—that
is, to see many professionals—often without these
professionals knowing of the consultations with other
professionals. Receiving care from multiple profes-
sionals, in turn, may lead to multiple medications
being taken simultaneously, even to the point where
the older adult is taking medications that adversely
interact with one another. On the other hand, fear of a
chronic illness may lead some elders to not seek the
necessary preventive and early intervening care that
they require to avoid the development of a more seri-
ous condition over time.

Perhaps of more interest among investigators of
health outcomes in older adults is the strong associa-
tion between poor self-rated health and poor health
outcomes, even when actual health status and health
habits are controlled. In a study of the Duke EPESE
sample (Piedmont Health Survey), the impact of self-
rated health on mortality was greatest among those
elders who were among the most healthy. To date, no
good explanations have emerged to explain this strong
association. Yet one might theorize that a latent factor,
perhaps a biologically driven one, may contribute to
more robust physical health while at the same time
contributing to a sense of psychological well-being.
The question often predicts mortality more strongly

than most physical and behavioral indicators. The
increased association of depression and self-rated
health with aging in studies would substantiate this
view in part.

Given the interest in self-rated health, at least one
question on the topic is usually included in most large
surveys, including the National Health Interview
Survey, the EPESE project, the Medical Outcomes
Study, and the RAND Health Insurance Experiment.

—Dan G. Blazer

See also Expectations Regarding Aging; Positive Attitudes
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Further Readings and References

Blazer D, Houpt J. Perception of poor health in the healthy
older adult. J Am Geriatr Soc. 1979;27:330–334.

Cornoni-Huntley J, Blazer D, Lafferty M, Everett D,
Brock D, Farmer M, eds. Established Populations for
Epidemiologic Studies of the Elderly: Resource Data
Book. Vol. 2. Bethesda, Md: National Institute on 
Aging; 1990.

Schnitker J. When mental health becomes health: Age and
the shifting meaning of self-evaluations of general health.
Milbank Memor Q. 2005;83:397–423.

SENIOR NUTRITION PROGRAMS

See CONTINUUM OF CARE

SEXUALITY

Sexuality is most often regarded as the province of
younger adults. Older adults, especially women, are
rarely regarded as sex symbols or even as sexually
active persons. But many older adults do indeed have
healthy sex lives that contribute to their overall phys-
ical and psychological well-being.

Stating that sexual expression persists into later 
life is different from stating that sexual expression
remains the same across adulthood. Indeed, although
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there are no longitudinal studies of sexuality that are
representative of the population, the several large-
scale, representative, cross-sectional studies of sexu-
ality that exist suggest that sexuality changes with
age. Sexual desire is greater in younger people than in
older people. Younger people have more frequent
partnered sex and engage in more frequent masturba-
tion than do older people.

The lack of longitudinal evidence leaves
researchers in the realm of speculation about the rea-
sons for the differences observed across age groups.
Some differences are probably due to cohort effects.
For example, norms about the behaviors that consti-
tute healthy sexuality (e.g., masturbation) have likely
changed with the generations. But most differences
are probably due to age effects.

The natural course of aging can present challenges
to sexual expression. For women, the hormonal
changes of the climacteric (the transition period
surrounding and including a woman’s menopause;
i.e., last menstrual bleeding) represent the largest
influence of physical aging on sexual function.
Postmenopausal women experience atrophy of repro-
ductive tissues, including those in and around the
vagina. During sex, older women experience less
blood flow to and lubrication of the vagina than do
premenopausal women. These changes may produce
reduced sensitivity to stimulation and/or dyspareunia
(pain during sex), especially for women who have sex
infrequently. For aging men, hormonal changes are
not as dramatic as they are for women, but they 
do occur. Older men produce less testosterone than do
younger men, resulting in decreased sensitivity to
stimulation. During sex, older men may take longer,
and may need more physical stimulation, to attain an
erection. Both men and women retain the capacity for
orgasm into old age, but orgasms may be less intense.

In addition to normal aging, age-related illnesses
can produce changes in sexual functioning. Some
chronic illnesses, such as cardiovascular disease,
diabetes, arthritis, and benign prostate conditions, are
commonly associated with sexual problems in older
people. For example, insofar as cardiovascular disease
causes problems in the circulatory system, it will
adversely affect blood flow to genitalia. An enlarged

prostate leads to difficulty with urination and painful
urinary tract infections—symptoms that obviously
reduce men’s eagerness for sex.

The negative effects of an illness can be com-
pounded by its treatment. Although it would seem 
that treatment should reverse the negative effects of
illness, medications often have effects above and
beyond those that are intended (side effects).
Antihypertensive (blood pressure–reducing) and
psychiatric drugs are most often implicated in the
development of sexual problems, including difficulty
in attaining orgasm for both women and men. The
specific causes of these sexual side effects are
unknown but appear to be related to the effects of the
drugs on the nervous system. Sex hormone-related
cancers (e.g., prostate cancer, breast cancer) may be
treated with drugs that stop or slow sex hormone pro-
duction, resulting in atrophy of sex organs as well as
the cancer.

An individual’s social world also changes with
increasing age. Importantly, the average woman out-
lives the average man. In 2003, among persons 55 to
64 years of age, there were 92 living men for every
100 living women. That ratio was 83/100 among
persons 65 to 74 years of age and was 67/100 among
persons 75 to 84 years of age. Thus, single men have
many romantic prospects, whereas single women have
few. Single people with few opportunities for sexual
relations often stop seeking them so as to prevent frus-
tration and depression.

Older adults who have romantic partners are more
likely to have satisfactory sex lives than are single
older adults, especially if other aspects of their rela-
tionships are good. Partnered older adults have usu-
ally been in the same relationship for many years. The
love such a pair experiences may be more companion-
ate than passionate, and the couple may desire rela-
tively infrequent sex as a result. Alternatively, sex in a
long-term relationship may become monotonous, and
boredom might drive a lack of desire.

Sex researchers rely on individuals’ self-reports,
which are always of uncertain validity because of the
sensitive and private nature of the topic. As noted pre-
viously, the sexuality of older persons is a particularly
taboo subject. Older people may misreport, or fail to
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report, on sexual questions because they perceive this
societal censure. The more the individual internalizes
these norms—that is, the more the individual believes
that older people are physically unattractive and/or
that sexual expression at older ages is inappropriate or
unhealthy—the more pronounced the effects will be.

Socially speaking, later life may be a good time 
for homosexual individuals. Sexual expression in
older adults is not sanctioned, but it is also often not
expected. A pair of young women holding hands or
hugging in public may attract a great deal of attention,
but a similar pair of older women is not likely to be
regarded through a sexual lens. Also, the natural and
pathological physical changes of later life affect
penile–vaginal intercourse most severely. Whereas
that form of sexual expression is the “main event” for
many heterosexual couples, homosexual couples have
wider repertoires of acceptable sexual behaviors,
including oral sex that is largely unhampered by phys-
ical aging (and may also decrease the probability of
sexual boredom in long-term relationships).

Indeed, interactions between the biological and the
social are perhaps the most interesting aspect of sexu-
ality during later life. The instances are numerous.
Consider the case of Viagra and other drugs that treat
erectile dysfunction. Some couples had ceased inter-
course because of a male’s impotence and had not
engaged in it for many years. The dynamics of these
relationships changed when medications made sex
physically possible again. Some couples enjoyed 
the second honeymoon portrayed in commercials,
whereas other relationships became strained when the
status quo was interrupted.

A second interaction concerns older adults’ use of
contraceptives. Obviously, postmenopausal women
do not need to prevent pregnancies, and many sexual
encounters between older people do not involve any
type of protection. But older adults remain fully capa-
ble of contracting sexually transmitted infections
(STIs). In fact, weak vaginal tissues may tear and bleed
in older women, increasing the risk of transmission
(relative to younger women) of STIs such as
HIV/AIDS. Because educational programs have tar-
geted young adults, many older adults know little about
STIs. As early as the late 1980s, 10% of Americans

diagnosed with HIV/AIDS were age 50 years and older.
Many STIs are misdiagnosed or remain undiagnosed
because of misinformation on the part of older people,
reluctance and/or neglect of doctors and older people to
discuss sex, and other causes.

A third, and especially intriguing, biosocial inter-
action concerns the climacteric. Physical symptoms
appear to vary systematically across social contexts.
Low socioeconomic status is associated with high
symptomatology in the United States and Europe but
with low symptomatology in Asia. Fully 80% of
Dutch women report having “hot flashes,” whereas no
Mayan women do. Some languages have no words for
symptoms generally considered to be common (e.g.,
there is no term for hot flash in Japanese). Women in
these cultures might not experience the symptom 
for some reason, or they might consider it of little
importance. In cultures where age confers power and
authority on women relative to men or to younger
women (e.g., Thailand, Peru), women look forward 
to menopause. Where women have negative attitudes
about menopause, they experience more symptoms.

In summary, although further research is needed,
increasing age is associated cross-sectionally with
decreasing desire for and participation in sexual activ-
ity. Normal aging and age-related illness and its treat-
ments are biological correlates of sexual expression,
and relationships, relationship quality, and social
norms are among it social correlates. Biological and
social variables interact to produce interesting and
important outcomes for older persons.

—Sara M. Moorman 
and John DeLamater

See also Menopause and Hormone Therapy; Men’s Health;
Women’s Health
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SHINGLES

Shingles (herpes zoster) is a disabling disease of sen-
sory nerves and skin caused by the reactivation of a
virus, varicella zoster virus (VZV). VZV infects per-
sons during childhood or adolescence and causes
chickenpox (varicella). VZV is fascinating because it
is not cleared from the body after the chickenpox
resolves. Instead, it has the ability to establish a dor-
mant infection of sensory nerves for the lifetime of the
host and retains the capacity, after many decades, to
emerge at unpredictable times to cause shingles.

Although shingles can occur in anyone who has
been infected with VZV, it is much more common in
older adults and in persons who have diseases 
that impair the immune system such as leukemia,
Hodgkin’s disease, and HIV infection. Shingles is
more likely to occur in older persons because of
a decline in immunity to VZV with aging. The inci-
dence of shingles increases sharply at around 50 to 
60 years of age. The incidence in persons over 65 years
of age is as high as 11 per 1,000 persons per year.

The first symptom of shingles is usually a pro-
drome of pain or discomfort in a localized area. This
worrisome prologue bewilders patients, caregivers,
and physicians, and it masquerades as many other
painful conditions in the elderly. Eventually, the virus
infects cells in the skin and produces a characteristic
rash. The rash is on one side of the body and in the
area of skin innervated by the sensory nerve bundle 
in which VZV is reactivating (called a dermatome). It
begins as a red bumpy eruption and then usually
develops blisters. Along with the rash, most patients
experience pain in the involved area. The characteris-
tic rash and pain make shingles easy to diagnose.

The rash heals in 2 to 4 weeks, but the pain contin-
ues after the rash has healed in as many as 60% to
70% of persons over 60 years of age and develops into
a chronic pain condition known as postherpetic neu-
ralgia. Postherpetic neuralgia is much more common
in older adults than in younger adults and can have a
devastating impact on elders’ quality of life. Some
patients suffer from severe pain after the lightest touch
of the affected skin by things as trivial as a cold wind
or a piece of clothing.

The main goal of the treatment of shingles in older
adults is the reduction of pain. Antiviral therapy with
a drug such as acyclovir, famciclovir, or valacyclovir
can reduce the acute pain and the duration of posther-
petic neuralgia, especially if given early in the shin-
gles episode. Corticosteroid drugs such as prednisone
do not affect postherpetic neuralgia. Pain control 
with analgesics is also important during shingles.
Sometimes, anesthetic nerve blocks reduce severe
pain in persons not responding to antiviral and anal-
gesic drugs. Once postherpetic neuralgia is estab-
lished, it can be very difficult to treat. However, drugs
such as gabapentin, pregabalin, opioids, and tricyclic
antidepressants, as well as a 5% lidocaine patch, may
reduce postherpetic neuralgia pain in some older
adults.

The incidence of chickenpox has declined dramat-
ically in the United States recently because of the
widespread use of the varicella (chickenpox) vaccine
in children. The vaccine is very effective in prevent-
ing chickenpox. As the cohorts of children now
receiving the vaccine age into older adulthood, it is
likely that shingles and postherpetic neuralgia will
also decline markedly. However, there are still bil-
lions of people who harbor VZV and are at risk for
shingles. Recently, investigators reported that a zoster
(shingles) vaccine reduced the incidence of shingles
by 51% and the incidence of postherpetic neuralgia
by 66% in adults over 60 years of age. Experts are
hopeful that both shingles and chickenpox can be
reduced markedly with the widespread use of the 
two vaccines.

—Kenneth E. Schmader

See also Pain; Skin Changes
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SKIN CHANGES

Skin changes with aging occur due to physiological,
structural, and environmental factors. They are more
prominent in the older population and become more
marked throughout the aging process. These changes
are due to both intrinsic and extrinsic factors. Intrinsic
factors, part of the natural aging process that is deter-
mined genetically, involve the three layers of skin and
result in changes such as graying of the hair and thin-
ning of the skin. Extrinsic factors are a result of envi-
ronmental conditions such as exposure to the sun’s
rays. Both factors are important in the changes that
occur with aging.

The skin consists primarily of three layers: the epi-
dermis, dermis, and subcutaneous fatty tissue (or
hypodermis). The epidermis, which contains pigment
and skin cells, thins with aging. The number of
pigment-containing cells, the melanocytes, decreases,
and the largest population of epidermal cells that con-
tain the protein keratin, the keratinocytes, change in
shape and size. There is also a decrease in the number
of Langerhans cells; that is, highly specialized cells
involved in immunological reactions in the body.
These changes result in the skin appearing pale, thin,
and translucent.

The dermis contains dense fibrous tissue, numerous
blood vessels, nerve endings, and sebaceous glands.
The dermis nourishes the epidermis. With aging,
degenerative changes in the connective tissue (or elas-
tosis) decrease the skin’s elasticity and strength. The
blood vessels of the dermis become more fragile, lead-
ing to bruising. Sebaceous glands tend to produce less

oil, resulting in less moisture, and this can lead to 
dry itchy skin.

The purpose of the subcutaneous fatty layer is 
to provide insulation by attaching the skin to underly-
ing bone and muscle. This layer thins with age and
decreases the body’s ability to regulate temperature,
and this can lead to hypothermia in cold temperatures.
Sweat glands, also located in this layer, decrease in
number and distort in structure as one ages. These
sweat glands produce less sweat, and this can lead to
increased risk of overheating in older patients.

The main extrinsic factor affecting the aging of the
skin is the sun. Photoaging is aging caused by expo-
sure to the sun’s rays. The amount of damage depends
on a person’s skin color and the history of sun expo-
sure. Those with fair skin are more affected than those
with darker skin. Photoaging develops over years and
is thought to be caused by free radical damage. The
repeated ultraviolet exposure breaks down collagen
and elastin, and the skin loses its ability to repair itself.
This damage results in loose, wrinkled, leathery skin.
The best way to prevent sun damage is to always use
sunscreen. Smoking is another factor that causes pre-
mature skin aging. It results in wrinkled leathery skin,
often with a yellow hue. This is thought to be due pri-
marily to decreased circulation secondary to nicotine.
The skin tone and wrinkles improve with cessation of
smoking. Other extrinsic factors that contribute to skin
aging are include poor diet, stress, alcohol consump-
tion, sleep deprivation, and environmental toxins.

—Geetha Rao

See also Biological Theories of Aging; Cancer, Common
Types of; Normal Physical Aging; Shingles; Skin
Neoplasms, Benign and Malignant
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SKIN NEOPLASMS, 
BENIGN AND MALIGNANT

Skin neoplasms are very common in the elderly and
can be categorized into benign, premalignant, and
malignant tumors. Malignant melanoma is the lead-
ing cause of death due to skin disease. The incidence
of melanoma and other skin cancers is rising. Older
patients, particularly men, have disproportionately
greater mortality and morbidity from melanoma.
Therefore, it is important that the older population 
be aware of risk factors, preventive measures,
clinical presentation, and treatments associated with
skin cancers.

Ultraviolet light exposure is a major risk factor and
increases the risk of skin cancer among people with
all skin types, but especially those who are fair-
skinned. Those with red or blond hair and fair skin
that burns easily are most vulnerable. The incidence
of melanoma among Whites is 20 times higher than
the incidence among Blacks and is 4 times higher than
that among Hispanics. Using sunscreen has been
shown to prevent skin cancers. Sunscreens that block
both Ultraviolet A and Ultraviolet B light may be the
most optimal. Other preventive measures include
wearing protective clothing, limiting the amount of
time exposed to sunlight (especially during midday),
and avoiding tanning salons. Physicians should edu-
cate patients early because damage can occur years
before skin cancer develops. Other risk factors are a
personal or family history of melanoma, older age,
and atypical moles. Suspicious moles should be eval-
uated by a health care professional as soon as possi-
ble. For those at increased risk, an annual skin exam
is recommended.

Benign Tumors

Seborrheic keratoses are benign, waxy raised plaques
that characteristically appear to be stuck or pasted 
onto skin. They are extremely common in the elderly.
Although no treatment is necessary, they can be treated

with cryotherapy (repeated freezing and thawing of
tumor cells to cause cell death, usually with liquid
nitrogen) or curettage and light cautery. Acrochordons
are skin tags, commonly found in middle-aged and
elderly people on the neck, axillae, and trunk. They
can be flesh-colored or pigmented, and they can be
removed with a scalpel. Verruca vulgaris, commonly
called warts, are benign lesions characterized by flesh-
colored plaques and papules with a verrucous surface.
Their causative agent is the human papillomavirus.
Although they are often resistant to treatment, com-
mon treatment modalities include cryotherapy and sal-
icylic acid solutions. Keratoacanthomas are rapidly
enlarging nodules with a smooth outline and central
keratin plug. They are generally benign, but because
they can be difficult to differentiate from squamous
cell carcinoma, they are often treated aggressively with
curettage, cautery, or excision.

Premalignant Tumors

Actinic keratoses are a precursor to squamous cell
carcinoma that are more common in Whites and 
are related to cumulative lifetime sun exposure. They
are characteristically scaly, sandpaper-like patches 
on sun-exposed areas with an erythematous base.
Prevention is geared toward using sunscreen and
avoiding the sun. The risk of transformation to squa-
mous cell cancer is estimated to be less than 1% to
20% for an individual over a year. Patients with
multiples lesions should be screened at least once per
year for the presence of cancer. For early lesions,
avoidance of sun may be sufficient for regression 
of tumor. For lesions further along, treatment is 
usually cryotherapy with liquid nitrogen or topical 
5-fluorouracil (5-FU) cream. Bowen’s disease, or
squamous cell carcinoma in situ, can present as scaly
plaques with well-defined margins on both sun-
exposed and protected skin. These lesions are usually
small (1 to 3 centimeters), but over time they may
progress to invasive squamous cell carcinoma.
Treatments vary but include excision, cryotherapy,
curettage and cautery, and topical 5-FU cream.
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Malignant Tumors

Basal cell carcinoma is the most common skin cancer
and is related to chronic ultraviolet light exposure.
The typical lesion is a papule or nodule with a pearly
appearance and telangiectasias on its surface. Most
lesions are on the neck and head (especially the nose)
and are often nonhealing. If untreated, the carcinoma
may invade deep tissues. A biopsy is required to
confirm diagnosis. Treatment is determined by the
patient’s medical history, the size of the lesion, and
the depth of tumor invasion. In general, small lesions
can be treated by curettage and cauterization or
cryotherapy. Mohs surgery, a surgical technique that
allows complete effective tumor removal, is used for
large or high-risk tumors and has a high cure rate.
Radiotherapy can be used when surgery is not an
option or for recurrent cases. Topical 5-FU is occa-
sionally used for superficial lesions, but recurrence is
high. Patients with histories of basal cell carcinoma
should be followed carefully for at least 5 years. There
is approximately a 45% chance of recurrence of
disease over 3 years.

Squamous cell carcinomas account for approxi-
mately 20% of all skin cancers. Unlike basal cell,
squamous cell carcinoma is more likely to metasta-
size. If suspected, nearby lymph nodes should also be
palpated. The lesions are usually papules or nodules
with secondary changes of ulcerations and scaling.
These lesions are often nonhealing and appear on 
sun-damaged skin or areas of prior radiation or burns.
A biopsy is required to confirm the diagnosis. In 
general, smaller tumors can be treated with surgery
(Mohs) or cryotherapy. Radiotherapy is reserved for
poorly differentiated or recurrent tumors. There is
approximately a 20% chance of recurrence of disease
over 3 years.

Melanoma, derived from the melanocytes of the
skin, is the most lethal of all skin cancers and has the
greatest potential for metastasis. The incidence of
melanoma is rising faster than that of any other
cancer. In the United States, 50% of deaths from
melanoma are in men over 50 years of age. The pri-
mary lesion can be a macule, papule, plaque, or nod-
ule and is usually deeply pigmented. The face and

neck are more likely to be affected in the older popu-
lation. Melanomas are usually characterized by asym-
metry, irregular border, varied color, and/or increase
in diameter. Bleeding, pain, and ulcerations are usu-
ally late signs. The diagnosis is made by biopsy. The
most important prognostic factor is tumor thickness.
Treatment is surgical excision with a margin of nor-
mal skin. Adjuvant therapy, such as with interferon,
often complements surgery to improve cure rates.
Regional node dissection may be beneficial in some
cases. Once melanoma metastasizes, survival is less
than 1 year and treatment is palliative. Common sites
of metastasis are brain, liver, and bone. The 5-year
survival rate for early disease (in situ and into the pap-
illary dermis) is 82% to 100% but drops to 49% once
the disease penetrates into the subcutaneous fat.

—Geetha Rao

See also Cancer; Cancer, Common Types of; Normal
Physical Aging; Skin Changes
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SLEEP

Sleep difficulties are highly prevalent in the elderly
population, but sleep problems are not an inevitable con-
sequence of aging. They are reported by approximately
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half of those over 65 years of age. As a result, when a
problem with sleep is identified in this age group,
instead of assuming that it is just “old age,” a thorough
evaluation for a pathological basis should be carried out.
Increasing the identification and effective treatment for
sleep disorders in the elderly promises to decrease their
adverse consequences, which include diminished qual-
ity of life, increased risk of falls and accidents, and long-
term care placement.

Aging and Sleep Functions

Although it has long been believed that sleep naturally
deteriorates with age, the more carefully individuals
with associated medical, psychiatric, and sleep disor-
ders are excluded from studies, the less sleep pathol-
ogy is found. The most consistent findings in the
normal elderly are a decrease in slow wave sleep, an
increase in arousals and awakenings during the night,
and a tendency to sleep during the day. The last of
these represents a loss of strength of the circadian
rhythm, which represents the day versus night
changes in a host of biological functions. Among
these is the tendency to sleep versus be awake, tem-
perature, and cortisol, all of which manifest less day
versus night difference with aging. Psychosocial fac-
tors may influence sleep disturbances in the elderly as
well; for example, the elimination of time markers for
the circadian system related to loss of usual daily
routines. Individuals with age-related changes in the
sleep–wake system often do not complain of sleep
difficulties or experience impairment in function or
quality of life. This is in contrast to the many elderly
persons with sleep disorders that occur due to a wide
range of causes, including primary sleep disorders and
medical and psychiatric conditions.

Sleep Disorders in the Elderly

Sleep apnea is a condition characterized by multiple
episodes during sleep where breathing ceases for peri-
ods of 10 seconds or more either because no effort 
is being made to breathe (central apnea) or because 
an obstruction in the upper airway prevents airflow 
during attempts to breathe (obstructive). Obstructive

sleep apnea is more common in elderly patients,
and its incidence increases with age. Associated
symptoms include excessive sleepiness, morning
headaches, morning dry mouth, hypertension, and
impotence. Diagnosis and treatment require referral to
a sleep center for an overnight sleep study; that is,
polysomnography (PSG). The most common current
treatment is continuous positive airway pressure
(CPAP), which involves blowing air through the nose
at night to increase upper airway pressure and prevent
upper airway obstruction. Other treatments include
upper airway surgery and oral appliances that resem-
ble mouth guards and generally change the position of
the tongue or the mandible.

Periodic limb movement disorder (PLMD) is char-
acterized by repetitive muscular contractions occur-
ring during sleep and most commonly involves the
legs that cause sleep disturbance. PLMD is more
prevalent in the elderly population, and some studies
indicate that it is seen in 30% to 45% of adults age 60
years and older as compared with 5% to 6% of all
adults. The disorder is measured in terms of the num-
ber of movements associated with arousals that occur
per hour of sleep. Although adults tend to report
symptoms with more than 10 events per hour, symp-
toms tend not to develop in the elderly until the sever-
ity exceeds roughly 15 events per hour. Complaints by
those with PLMD include insomnia and daytime
fatigue and sleepiness, and bed partners may observe
repetitive jerking during sleep. The condition is diffi-
cult to diagnose based on history alone. PSG is indi-
cated to diagnose this condition definitively prior to
initiation of medical therapy. Obtaining PSG before
instituting treatment is recommended because all
current therapies have side effects.

Restless legs syndrome (RLS) is often associated
with PLMD and is defined as an uncomfortable,
creeping, or crawling feeling in the lower extremities
that is associated with an irresistible urge to move.
RLS is also more prevalent in the elderly population
and has been noted to occur in approximately 28% of
patients over 65 years of age as compared with 6% of
the total adult population. RLS can be diagnosed reli-
ably based on a careful history; as a result, PSG is not
required for the diagnosis.
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RLS is twice as prevalent in elderly women as in
elderly men, and both RLS and PLMD have been
associated with anemia with serum ferritin levels less
than 45 micrograms per liter. When low ferritin levels
are found, the administration of oral supplemental
iron can often be an effective treatment. Other comor-
bid conditions associated with PLMD and RLS
include diabetes mellitus, pregnancy, iron deficiency
anemia, and use of medications, including many anti-
depressants and antipsychotics.

Treatment of both RLS and PLMD is most
commonly carried out with the same medications,
which appear to have equal efficacy for both condi-
tions. The first-line treatment is with dopaminergic
agonists. Benzodiazepines (most commonly clon-
azepam), anticonvulsants (most commonly gabapentin),
and opiates are also sometimes effective. Opiates are
typically reserved for patients who are refractory to
treatment with other agents. Effective treatment of
RLS and PLMD often significantly improves the qual-
ity of life of afflicted individuals.

Bereavement can commonly affect sleep in elderly
patients even though bereavement is considered a nor-
mal psychological process. Difficulties with sleep
maintenance, the most common type of sleep disrup-
tion reported by the elderly, is also the most common
sleep problem experienced during bereavement. A
short course of a sedative–hypnotic medication may
prove to be helpful but should be tapered as the symp-
toms of bereavement diminish. Behavioral treatment
of the patient’s related insomnia is another option that
may provide substantial relief with minimal or no
adverse events. Some individuals with bereavement
may develop major depression, which is diagnosed
when the symptoms have persisted for more than 2
months after a loss or when symptoms become severe
such as psychosis, severe neurovegetative symptoms,
or suicidality. In such instances, antidepressant med-
ication is indicated.

Major depression is a frequent cause of sleep
disruption in the elderly. Approximately 15% of indi-
viduals over 65 years of age experience clinically sig-
nificant depression. Treatment of these patients
should always include an antidepressant medication.
Using sedating antidepressants in this setting may

alleviate the insomnia as well as treat the depression.
The main limiting factor of this approach is that many
individuals cannot tolerate the side effects of sedat-
ing antidepressants. In this case, a sedative–hypnotic
medication may be used along with antidepressant
therapy. In adults, adding a hypnotic to escitalopram
for the first 8 weeks of treatment not only improves
sleep but also leads to a greater degree of improve-
ment in symptoms of depression other than sleep
difficulties and a greater overall rate of depression
response and remission. No such studies in the elderly
have been carried out.

Alzheimer’s disease and other dementias have been
associated with increased numbers of awakenings and
arousals, an increase in daytime napping, and a reduc-
tion of slow wave and rapid eye movement (REM)
sleep. Nocturnal agitation and confusion are also
common and are a leading reason for institutionaliza-
tion. Risk of “sundowning” (the appearance or exacer-
bation of behavioral disturbances associated with the
evening hours or darkness) increases with dementia
severity, pain, fecal impaction, malnutrition, number
of concomitant medications, infections, PLMD, and
environmental factors. Treatment of these sleep
disruptions should begin with an evaluation of the pre-
ceding factors; however, if none is felt to be signifi-
cantly present, treatment options include behavioral
regimens, light therapy, and medication management.
Benzodiazepines tend to be viewed as ineffective,
although there is little prospective research on their
use in this setting. Antipsychotics have the most evi-
dence of efficacy, and newer atypical agents are rec-
ommended over older agents due to an improved side
effect profile. These agents have recently appeared to
increase the cerebrovascular adverse event rate in
treatment of patients with dementia, so they should be
used in the lowest possible dose and with appropriate
caution.

Sleep-related complaints occur in 60% to 90% of
Parkinson’s disease patients. Common sleep difficul-
ties in this population include difficulty in initiating
and maintaining sleep, daytime fatigue, RLS, and dis-
comfort related to being unable to turn over in bed.
REM behavior sleep disorder is a condition in which
the usual paralysis that occurs during REM sleep is
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absent, leading affected individuals to literally act out
their dreams. This can lead to injuries for both these
individuals and their bed partners and is seen in
Parkinson’s disease more frequently than in the
general population. Dopaminergic medications used
to treat Parkinson’s disease may contribute substan-
tially to these sleep disturbances. Few studies are
available to guide practitioners in the management of
these sleep disorders.

Medical conditions are frequently identified in the
elderly, and many of them can affect sleep directly.
Pain is a common feature of geriatric illness, and
disruption of sleep is frequently identified in patients
with inadequate pain control. Combined behavioral
and psychopharmacological treatment designed to
address both pain and secondary sleep disturbance can
have a significant effect on quality of life.

Chronic obstructive pulmonary disease (COPD)
can cause both subjective and objective evidence of
disturbed sleep, and the degree of sleep disruption is
not related to hypoxia. COPD is also different from
apnea in that daytime sleepiness does not appear as a
prominent feature, and PSG is not routinely indicated
in COPD patients with sleep complaints. Nocturnal
hypoxemia appears to be closely correlated with day-
time hypoxemia, and patients may benefit from noc-
turnal oxygen administration. Oral theophyllines used
in the treatment of COPD often have a sleep-disrup-
tive effect. Benzodiazepines should be used with great
caution because they may decrease ventilatory drive
and worsen hypoxemia.

Cerebrovascular disease has been associated with
myriad sleep disorders, and the presenting symptom
appears to depend on the area of the brain affected by
the condition. Hypersomnia has been associated with
the lesions of the cephalad portions of the ascending
reticular-activating system, including the midbrain
and portions of the thalamus. Hemispheric lesions and
lesions of the caudate and striatum are associated with
hypersomnia less frequently. Insomnia directly related
to damage of specific areas of the brain is much less
common, and treatment should be directed toward
associated conditions.

Nocturia is a frequently underdiagnosed cause of
nocturnal awakenings in the elderly and has been

offered as the most common explanation given by
elderly patients for difficulty in maintaining sleep
(reported by up to 72%). Common causes of nocturia
are benign prostatic hypertrophy in men and decreased
urethral resistance due to decreased estrogen levels
coupled with stress urinary incontinence in women.
Treating the primary cause of nocturia can improve
symptoms effectively.

Sleep Disorders Evaluation

An evaluation of sleep disorders should begin with 
a comprehensive history and physical examination.
Specific attention to address medical, psychiatric,
and environmental conditions should be a priority. In
cases where sleep apnea or PLMD is suspected based
on the results of the history and physical examination,
PSG should be considered. Sleep logs, sleep scales,
and actigraphy can also be useful, depending on the
complaint.

Special Issues in the Elderly

Two major types of treatment for sleep-related disor-
ders in the elderly exist: cognitive behavioral therapy
and pharmacotherapy. A range of behavioral inter-
ventions exists for patients with insomnia. The most
effective interventions address the consequences of
spending too much time in bed awake. Individuals
with insomnia often repeatedly experience long peri-
ods in bed awake. This can lead to the bed becoming
associated with the frustration, anxiety, anger, and so
on via conditioning. Furthermore, there is evidence
that spending more time in bed than an individual is
able to sleep on a regular basis tends to promote
greater fragmentation of sleep in terms of more peri-
ods of wakefulness in the middle of the night and
diminished quality of sleep. These difficulties can be
addressed most effectively by shortening the time
spent in bed to roughly the usual amount of sleep
attained and by getting out of bed and doing some-
thing nonarousing if individuals find themselves in
bed for more than 20 minutes awake, worrying, or
getting frustrated, angry, anxious, and so on. Because
elderly persons have the tendency to nap during the
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day and have their day/night cycles disrupted,
another important behavioral intervention in this
group is to eliminate naps and to wake up at the same
time every day.

Pharmacological approaches to the treatment 
of insomnia can also be very effective in the elderly.
Lower doses are recommended because of the
changes in metabolism and distribution of these med-
ications that tend to occur with age. Elderly persons
are also more sensitive to some side effects that can be
seen with a number of pharmacological agents used
for the treatment of insomnia, including memory dif-
ficulties, risk of falls, confusion, urinary obstruction,
constipation, and sleeping during the day. All treat-
ment decisions should involve a risk–benefit analysis
of available options.

The most commonly administered pharmaco-
logical options include benzodiazepines, nonbenzodi-
azepines (not chemically related to the benzodiazepines
but achieving their effects by binding to the same sites
as benzodiazepines, although appearing to bind pref-
erentially to sites affecting sleep), sedating antidepres-
sants (primarily trazodone, mirtazapine, and tricyclic
antidepressants), and antihistamines. The attributes of
these medications differ substantially within and
between the classes listed and as a function of dose
level. Key attributes to consider include evidence for
insomnia efficacy (greatest for the benzodiazepines
and nonbenzodiazepines), expected duration of action
(combination of half-life and dosing issues), risks of
memory impairment (associated with benzodi-
azepines, nonbenzodiazepines, antihistamines, and
anticholinergic or antihistaminergic antidepressants),
risks of ataxia (associated with benzodiazepines, non-
benzodiazepines), risks of dizziness (can be seen with
all), risks of orthostatic hypotension (particularly
associated with antidepressants), risks of cardiac com-
plications (greatest with some of the antidepressants
and antihistamines), urinary retention (associated with
antidepressants and antihistamines), constipation
(associated with antidepressants and antihistamines),
and interactions with other medications taken by 
the patient.

—Andrew D. Krystal and Harold W. Goforth

See also Bereavement and Grief; Depression and 
Other Mood Disorders; Neurobiology of Aging; 
Normal Physical Aging
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SMOKING

Roughly one in four American adults smokes ciga-
rettes, and many more are former smokers, with differ-
ences in smoking rates by age, sex, race/ethnicity,
marital status, and social status. According to 2003
data from the National Health Interview Study of com-
munity-dwelling Americans, nearly 45 million adults
were current smokers. The percentages of adults who
were current smokers varied across age groups: 29%
of those 18 to 24 years of age, 26% of those 25 to 
44 years of age, 23% of those 45 to 64 years of age,
and 9% of those age 65 years and older. Smoking rates
may be higher in long-term care facilities than in the
community. In addition, Health and Retirement Study
(HRS) data show that 44% of older Americans are for-
mer smokers. The much lower proportion of older
adults who are current smokers is largely due to the
much higher rates of premature mortality in smokers,
half of whom die during midlife.

Older men are more likely to be current smokers,
and much more likely to be former smokers, than are
women. African American and American Indian men
are more likely to be smokers than are Hispanic,
Asian, and European American men. Among older
women, American Indians are more likely to be cur-
rent smokers, and European Americans least likely to
be current smokers, compared with older women in
other racial/ethnic groups. Smoking status also differs
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between adults who are married and unmarried; adults
who are married are less likely to be smokers than are
those who are unmarried, smokers tend to marry 
other smokers, and nonsmokers tend to marry other
nonsmokers.

In general, higher social status (measured as
greater education and/or economic advantage) is
associated with never smoking or being a past smoker 
(vs. being a current smoker) during older age.
Interestingly, older adults who had better-educated
parents are more likely to be current smokers. This
may be due to the fact that during the first half of the
20th century, smoking was considered to be a luxury
afforded most easily by those with higher social
status—and a luxury not easily quit. Compared with
younger smokers, older smokers may be longer term
and more heavily addicted smokers who have success-
fully resisted decades of widely available information
on the health dangers of smoking. Their unique char-
acteristics may contribute to their resisting public
health programs targeted to the wider smoking com-
munity or to younger smokers.

Links Between Smoking and Health

The landmark Surgeon General’s report on smoking
and health in 1964, as well as subsequent reports from
the Surgeon General’s office, provided increasing evi-
dence that cigarette smoking is the foremost pre-
ventable cause of death in the United States. Half of
all long-term smokers eventually die from smoking-
related diseases. Studies since 1964 show clear links
between cigarette smoking and the three leading
causes of death in older U.S. adults: heart disease,
cancer, and stroke. According to the American Cancer
Society, nearly 1 in 3 cancer deaths and 9 in 10 lung
cancer deaths are due to smoking. Women may be par-
ticularly susceptible to lung cancer. That these condi-
tions often take years to develop may explain why
most smoking-related deaths occur in older adults. 
In fact, of the approximately 438,000 smoking-related
deaths per year in the United States, more than 94%
are of persons age 50 years and older and more than
70% are of persons age 65 years and older. The mor-
tality rate for chronic lung disease, the fourth leading

cause of death in older adults, has increased since
1980 as a result of the higher past smoking rates 
in older adults. Long-term exposure to secondhand
smoking extends the negative health effects of smok-
ing to nonsmokers. Approximately 50,000 premature
deaths per year are due to environmental tobacco
smoke in the United States, with approximately 3,000
of these being from lung cancer and 35,000 from car-
diovascular disease, the majority in older adults and
young children.

In addition, smoking is associated with the onset
and complications of many other acute and chronic
conditions—pneumonia, postsurgical wound infec-
tions, type 2 diabetes, sensory impairments, osteo-
porosis and hip fractures, impotence, and dementia
(including Alzheimer’s disease)—that affect the
longevity and quality of life of older adults who are
already at higher risk for health problems compared
with younger adults. Smoking is also the primary
cause of accidental fires that kill older adults. Finally,
nicotine in smoking products may cause commonly
prescribed medications used by older adults to work
less effectively.

Smoking has other social and economic conse-
quences. Smoking causes significant indirect costs
from the increased workplace absenteeism and lower
productivity of smokers of any age compared with
former or never smokers. Smokers and nonsmokers
alike may be bothered by environmental tobacco
smoke, further reducing productivity. In addition to
premature deaths, each year smoking costs the nation
approximately $76 billion in excess health care,
accounts for 5.5 million years of potential life lost,
and is responsible for one third of all Medicare costs,
according to the Centers for Disease Control and
Prevention (CDC).

Smoking Cessation

Older smokers benefit from quitting smoking in ways
similar to those in younger smokers—improved car-
diovascular functioning, reduced risk of lung disease
and smoking-related cancers, and decreased compli-
cations from a wide range of other health problems—
although their improvements may be somewhat
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slower than those in younger smokers. Despite the
slower improvements, an older adult’s risk of a smok-
ing-related death can be reduced by 50% simply by
quitting, according to the Surgeon General’s report on
the health consequences of smoking in 2004.

The proportion of older adults who smoke has
fallen from approximately 29% to 9% since the 1964
Surgeon General’s report, with the majority of the
decrease resulting from higher quit rates and prema-
ture deaths in men across all racial/ethnic groups. The
reasons why some people quit and others continue 
to smoke are not entirely clear. Understanding the
reasons may help interventionists to meet the govern-
ment’s health objective of reducing the rates of ciga-
rette smoking by half, as outlined in Healthy People
2010. Although few cessation studies focus specifi-
cally on older adults, what is known suggests that
social status, health beliefs, recent health events, and
physician encouragement are among the factors that
may play important roles in the smoking cessation of
older adults (as well as younger adults).

Social status clearly plays a role: The rates of quit-
ting smoking since 1964 have increased consistently
(and have increased even more rapidly over time) 
for people with more education and/or economic
advantage. For example, college graduates have quit
at significantly higher rates than have high school
graduates, suggesting that people with higher educa-
tion may have better understood the risks of cigarette
smoking and acted on the Surgeon General’s recom-
mendations. Other factors related to social status 
may also influence smoking behavior. For example,
according to HRS data, smoker cessation is lowest
among workers employed (or previously employed) 
in manufacturing or day labor jobs as well as people
who are depressed or heavy alcohol users, have poorer
self-assessed health, have lower confidence in their
ability to quit, are more heavily addicted smokers, and
are unmarried.

Smoking cessation clearly increases the quality of
life for older adults, and 8 in 10 older smokers would
rather not be smoking. Although older smokers are
also more likely than younger smokers to be success-
ful in quitting, older smokers quit at roughly the 
same rates as do younger smokers, perhaps due to

their health beliefs. The American Association of
Retired Persons found that only half of older smokers
believe smoking has negative health consequences or
cessation potential health benefits for them and that
even though smokers in general perceive their health
risks for cardiovascular diseases and cancer to be
greater than those of nonsmokers, they underestimate
their health risks. Nevertheless, results of HRS data
show that that older smokers are more likely to quit
smoking following the experience of a serious health
event, particularly one that is more immediately life
threatening such as a heart attack. In addition, results
show that the experience of a heart attack interacts
with higher levels of smokers’ education to dramati-
cally increase rates of quitting in older smokers.

Studies showing that more than one third of older
smokers with access to regular physician care report
never having been advised by their physicians to quit
point to another area of important influence, namely
physician encouragement. Yet other studies indicate
that older smokers are more likely than nonsmokers to
be without a regular physician as well as to have fewer
physician or dental visits, lower social support, and
psychological distress. In addition, older Hispanic,
Asian, and African American adults are less likely
than European American adults to have regular access
to health care and may face language or cultural bar-
riers in that care. Issues of access to regular, appropri-
ate, and culturally competent health care represent
challenges for providers and interventionists who seek
to decrease smoking rates in older adults.

Finally, the vast majority of older smokers want to
quit, and older adults are important targets for national
smoking cessation programs. Identifying the most
effective ways to promote quitting in all smokers—
both older and younger—is critical for reducing dis-
ease, extending life expectancy, and increasing years
lived without disability in older adults. The CDC rec-
ommends using a combination of educational, eco-
nomic, clinical, and regulatory strategies to reduce
smoking in all adults. The unique characteristics of
older smokers may require specially designed smok-
ing cessation programs that address their particular
barriers to quitting. In 2002, the U.S. government
began a pilot program in seven states through
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Medicare and Medicaid to identify the best clinical
strategies to help Medicare beneficiaries who smoke
to quit—certainly a hopeful start.

—Linda Ann Wray

See also Cancer; Cancer, Common Types of; Cancer
Prevention and Screening; Health Promotion and Disease
Prevention; Oral Health; Pulmonary Aging
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SOCIAL NETWORKS

AND SOCIAL SUPPORT

Social support is an essential element of late-life well-
being but has defied easy definition. Social support
generally involves the quantity and quality of three
types of support one receives from other persons: emo-
tional support, instrumental (or material) support, and
informational support. Social support also involves the
individual’s appraisal of whether such support is ade-
quate. The social support network—that set of persons
with whom one interacts, to whom one feels attached,
and from whom one might receive support—is vari-
ably viewed as either a fifth dimension or an
antecedent of social support. An individual’s network
of support includes those with whom he or she has a
formal or institution-based relationship such as health

care providers and clergy. Social networks also include
numerous informal relationships such as those with
family members, friends, and neighbors.

Background and Significance

Two theorists are generally credited with early atten-
tion that focused on the concept and phenomenon 
of social support. Sociologist Émile Durkheim
(1859–1917) was the first to observe the relationship
between lack of social support and suicidal behavior.
John Bowlby (1907–1990), a British psychiatrist,
closely observed the developing relationship of sup-
port between mothers and young children, and he
proposed a theory of attachment that has been influen-
tial to explain social attachments beyond the
mother–child dyad. More recent theories suggest that
structural and functional dimensions of social support
among humans is influenced by factors operating in
the broad social environment as well as in the individ-
ual’s psychobiological makeup.

Understanding the role of social support during
late life has taken on renewed urgency because of
demographic trends. These include the increasingly
disproportionate ratio of older adults to younger
adults in the population, trends toward smaller family
sizes, higher rates of divorced and never-married older
persons, and the prevalence of chronic debilitating
conditions for which social support is required. These
concerns have spawned a vast body of research, much
of which has focused intensely on the antecedents and
consequences of social support during late life.

Nature and Experience 
of Social Support

Social support has been studied in a variety of popula-
tion groups. Studies based in local, regional, and U.S.
locations, as well as in numerous international com-
munities, have yielded important demographic differ-
ences. Compared with younger adults, older adults
appear to require a smaller and less diverse network of
supportive individuals to enjoy the benefits of social
support. Older women are more likely than older men
to receive emotional support from a confidante, but
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men receive more instrumental assistance from others
than do women; both older women and older men
receive increasing amounts of social support from their
grown children over time. Racial differences in social
support vary somewhat during late life. The social net-
works of African Americans include disproportion-
ately more kin than do those of European Americans,
and African Americans report somewhat less frequent
interaction with their networks. However, both races
report similar trends toward more emotionally close
social partners, and fewer peripheral social partners, in
their networks as they age.

Family structure provides opportunity advantages
for social support. Older persons with siblings and
married older persons are at a social support advan-
tage. Frailty during late life exacerbates the impact of
family structure on social support. Among frail elders,
material and instrumental social support is particu-
larly dependent on larger kinship networks, more
female kin, and more geographically proximal kin.

Role choices during late life (e.g., retirement
decisions, membership in religious or community orga-
nizations) also affect availability of social support.
Remaining employed during late life significantly
increases the number of coworker friends and the
amount of material support received. However, retirees
and older workers tend not to differ in their appraisal of
the quality of their overall social support. Participation
in religious organizations has been the focus of exten-
sive research. The evidence is overwhelming that both
informal and formal social support are associated with
religious involvement, with such associations being
particularly evident in African American communities.
Social support is sensitive to unbidden changes during
late life as well. Physically disabling conditions expand
the network of supportive persons, whereas cognitive
disability shrinks such networks.

Social support has generally been observed to have
a positive influence on late-life outcomes. Of major
interest are how social support functions in general 
to protect late-life well-being and whether it has a
particularly ameliorative function in the presence 
of stress, experienced either as stressful life events or
as more chronic stressful conditions. These effects
appear to be quite specific to the type of stressor

experienced. For example, patients with osteoarthritis
derive more benefit from social support than do patients
with rheumatoid arthritis. Such preliminary effects
require much more study.

SSoocciiaall  SSuuppppoorrtt  aanndd  PPhhyyssiiccaall  HHeeaalltthh

One of the most robust and consistent findings
regarding the consequences of lack of social support
is its deleterious effect on survival. Social isolation is
associated with premature death from all causes as
well as from specific causes such as coronary heart
disease, cancer, hip fractures and other accidents, and
suicide. This finding has been replicated in regionally
and racially diverse studies and in national samples
from the United States, Australia, Denmark, Great
Britain, Japan, and Norway.

The dimensions of social support implicated in
research on mortality are diverse. Structural character-
istics of the social network can place older persons at
risk. These include being unmarried and having few or
no children, having no connections to community orga-
nizations, being a newcomer to the neighborhood, and
generally having a limited network of family, friends,
and acquaintances. However, even smaller social net-
work structures can protect against early mortality if
the frequency of interactions with their members is
great enough. Visiting and talking with friends and rel-
atives is a powerful inhibitor of mortality, although effi-
cacious interactions differ across cultures. Interaction
with friends and confidants appears to be the most
helpful as a safeguard against early mortality among
Australian older persons, whereas interaction with rel-
atives has the strongest effect among Japanese older
persons. Gender differences in mortality are also
marked. Older men appear to be particularly suscepti-
ble to lack of social support. A dearth of emotional and
instrumental social support places older men at greater
risk for early mortality compared with older women.

The disease-specific mechanisms by which social
support protects against early mortality have been the
focus of numerous clinical studies. Heart disease is
managed more successfully when patients feel loved
and receive assistance from their social networks.
Among cancer patients, being able to talk freely about
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their disease among friends and relatives leads to
improved outcomes of the disease. Diabetes patients,
especially African Americans, depend heavily on their
social support networks to help manage their disease.

Lack of social support is also found among older per-
sons with disabling conditions, including those related
to pain. Diverse social relations, frequent participation,
and emotional support tend to protect older persons
from developing physical limitations and help them
recover from acute disabling states. Social relationships
may also protect older persons from developing physi-
cal disability by keeping feelings of depression at bay.
Older persons who report high levels of social support,
especially older persons who are depressed, are also less
likely to develop cognitive limitations.

When older persons report that their overall physi-
cal health is very good, they often give simultaneous
reports that some element of their social support is
particularly strong and salient. The belief that help
will be available if one becomes sick is key to ratings
of good health. Among those reporting significantly
high levels of overall good health were (a) Israeli
elders highly satisfied with support of friends and rel-
atives, (b) U.S. elders with strong spiritual and emo-
tional support from religious congregations, and 
(c) Japanese elders receiving strong support from
members of their neighborhoods.

SSoocciiaall  SSuuppppoorrtt  aanndd  MMeennttaall  HHeeaalltthh

Lack of social support undermines mental health
and contributes to feelings of depression, demoraliza-
tion, and psychological distress. This phenomenon
has been described in the general population of older
persons as well as in groups of clinically depressed
patients. In the general population of older people, all
dimensions of social support have been shown to be
protective against feelings of sadness and lack of
interest in life. Particularly helpful are having a part-
ner, having many and diverse close ties, visiting in
each other’s homes, feeling satisfied with support, and
receiving and providing instrumental aid. Among
older persons who are undergoing special challenges
such as relocation to retirement communities, the
recent loss of a spouse, and encroaching disability,

the mediating effects of social support are especially
salient. Social support appears to buffer against the
expected consequences of such losses.

Certain kinds of social support can be harmful to
the psychological well-being of older persons.
Ambivalent and negative social interactions increase
feelings of psychological distress. Particularly vulner-
able are men and European Americans, who report
significantly more distress following negative inter-
actions with others than do women and African
Americans, respectively.

Among older depressed patients, symptoms of
depression are more severe when satisfaction with 
the amount and quality of social support is low. Social
support also is a factor in recovery from a major
depressive episode. Patients with more social interac-
tion and instrumental assistance are more likely to see
their depressive symptoms diminish over time and to
report shorter time spans until remission of symptoms.

SSoocciiaall  SSuuppppoorrtt  aanndd  QQuuaalliittyy  ooff  LLiiffee

When older persons assess the overall quality of their
lives, social support is a key ingredient to a positive
assessment. Large networks of close family and friends
and frequent visits in each other’s homes contribute to a
good quality of life, especially among rural dwellers.
Reciprocity of social support (i.e., both giving and
receiving emotional and instrumental aid), especially
between generations, is important to older persons, even
in cultures such as Korea, where the expression of filial
piety is of high value. Studies of populations in Great
Britain, Scandinavia, central and southern Europe, and
Israel demonstrate strong relationships between social
support and overall well-being.

—Judith C. Hays

See also Depression and Other Mood Disorders; Quality of
Life; Self-Rated Health; Work, Health, and Retirement
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SOCIAL SECURITY

See ECONOMICS OF AGING

SOCIAL WORK ROLES IN

HEALTH AND LONG-TERM CARE

Gerontological social workers provide clinical services
to older adults and their families, develop programs to
serve older adults and reshape current programs where
consumers are aging, administer health and long-term
care organizations, and help develop health and social
policies. Gerontological social workers provide these
services in health and long-term care settings, includ-
ing health care clinics, hospitals, extended care and
rehabilitation units, assisted-living facilities, and nurs-
ing homes. They also serve older adults in private
homes through home health, hospice, and other
community-based care agencies (both public and pri-
vate). Social workers work with other allied health
professionals in these settings, often as part of inter-
disciplinary teams. They are distinguished from other
professionals by their knowledge of community
resources and the range of options available to meet
the biopsychosocial needs of clients, their psychoso-
cial perspective and multidimensional assessment
skills, and their skills in engaging elderly persons, their

families, and the community in aspects of problem
solving.

Social work interventions in health and long-term
care often begin with a referral from another provider,
such as a doctor or an administrator, or from routine
screening or outreach protocols. Referrals are gener-
ally made in response to complicated psychosocial sit-
uations, the need to transition between settings, or the
need for service arrangements. The social worker
often completes a multidimensional assessment cov-
ering physical functioning, mental status, emotional
health, social resources, living arrangements, physical
environment, informal and formal service use, and
financial resources. Social work values also call for
assessing values and preferences of older adults and
their families to enhance care planning.

Social workers implement a variety of interven-
tions in health and long-term care settings. Clinical
case management is often needed in these settings.
Case management is an intervention aimed at organiz-
ing an effective and efficient package of services to
meet client needs. Primary tasks include assessing
service needs, planning with older clients and their
families, care arrangement and coordination, follow-
up, and monitoring. The term clinical case manage-
ment is used because counseling is important in this
process; it is more than just information and referral.
Family dynamics are complex, clients refuse services,
clients and personal care workers clash, and service
needs change for clients who have degenerative
conditions. Family care and assistance from formal
sources must be balanced. Also, the development of
service arrangements depends on client resources and
entitlements, which the social worker must under-
stand accurately. This can be challenging because
even though numerous federal, state, and local pro-
grams provide health and social services and income
to older adults, financing care packages is usually dif-
ficult. Social workers must know the programs that
affect their clients, assist clients in obtaining cover-
age, and maximize the use of these financial supports
while helping clients and their families to budget costs
that must be borne privately.

Social workers provide discharge-planning ser-
vices to patients in nursing homes, day treatment
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programs, and hospitals. They are also called on to
help with other transitions such as home to day care
center and home to nursing home. Social workers
strive to ensure continuity of care, to ease adjust-
ment, and to maximize client self-determination and
choice. Within health care facilities, and in conjunc-
tion with community-based organizations, they orga-
nize and lead therapeutic groups that address various
challenges such as widowhood, caregiving, and
recovering from or adjusting to stroke or Parkinson’s
disease. Critical to the counseling function offered
by social workers is psychoeducation to clients 
and families about disease and disease manage-
ment (e.g., depression, Alzheimer’s, diabetes, sen-
sory impairment). Social workers are also members
of hospice teams that provide planning for end of life
care as well as counseling for dying patients and
their families.

—Nancy Morrow-Howell

See also Assisted Living; Caregiving; Continuum of Care;
Geriatric Team Care; Institutional Care; Long-Term Care
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SOCIOECONOMIC STATUS

Socioeconomic status (SES) has been a central concept
in gerontological research on health and health care. A
large body of literature has documented a positive asso-
ciation between health and wealth, with higher SES cor-
relating with better health outcomes. This health–wealth
connection has been demonstrated consistently in all
age groups, across societies, over time, and for multiple
measures of both SES and health. Furthermore, the
SES–health relationship is observed throughout the SES
hierarchy and not simply above and below a certain eco-
nomic threshold (e.g., poverty status).

The way in which SES concepts and measures are
used in health research has changed over time. Earlier
studies of health and aging typically used SES indi-
cators to describe the study participants or respon-
dents and treated SES as a potential confounding
variable in analyses of more proximate causes of
health outcomes. More recently, greater attention has
been paid to the causal role of SES itself in produc-
ing variations in mortality, morbidity, and disability
patterns. SES has been termed a fundamental social
cause of health outcomes, meaning that SES influ-
ences multiple health outcomes because it operates
through multiple pathways (i.e., through more proxi-
mate causes such as health behaviors, psychosocial
stressors, and access to quality health care). Evidence
increasingly links various causal mechanisms to
health outcomes.

Measuring SES in Older Populations

In general, SES refers to an individual’s access to, or
possession of, economic and social resources; that is,
the individual’s property, power, and prestige in his or 
her social setting. The most commonly used measures
of adult SES are the individual’s education, income, and
occupation, but researchers have also examined alterna-
tive measures such as wealth (total assets), poverty sta-
tus, neighborhood-level SES, and childhood SES.

Education is measured numerically as number of
years of schooling completed or categorically in terms
of specific educational credentials (e.g., high school
degree, college degree). Annual income may be
assessed for the individual or household and typically
includes all sources, including wages, investments,
and pensions. Occupations are usually grouped into
broad classes such as professional/managerial, cleri-
cal, skilled labor, and unskilled labor. Alternatively,
occupations may be assigned prestige scores based on
social opinion surveys regarding the relative amounts
of prestige associated with specific jobs. Wealth
measures place a total value on all assets or all liquid
assets or, alternatively, may indicate ownership or
value of specific assets (e.g., home, cars, savings,
investments). Poverty status is a dichotomous indica-
tor of whether the individual’s annual family income
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exceeds federal poverty standards (based on number
and ages of family members). Neighborhood SES
is assessed by aggregate measures such as median
household income and percentage of household heads
with college degrees. Measures of childhood SES
include information on parents’ education levels and
occupations or the individual’s subjective assessment
of his or her family’s relative social standing.

Education is the most widely used SES indicator in
health studies of older populations, in part because it
is relatively simple to obtain. Education has an addi-
tional advantage in that it typically does not change
past young adulthood and thus causally exists prior to
the development of most health problems. Income and
occupation measures are more problematic to use in
older populations because postretirement conditions
might not adequately reflect the economic resources
available to seniors. Furthermore, current status mea-
sures of income and occupation do not assess condi-
tions in younger and middle adulthood when chronic
diseases are beginning to develop. Measures of wealth
have been used more frequently in recent studies of
health and aging. Wealth indicators give a broader
assessment of the material and financial resources
owned by older, especially retired individuals, and
they incorporate information on economic status dur-
ing the preretirement years.

SES and Health Outcomes 
in Older Populations

The number of studies examining SES differences 
in health status and outcomes in older populations is
voluminous and growing. Although not every study
has found significant effects of SES on health, the
research picture is remarkably consistent. Compared
with higher SES individuals, persons of lower SES
have higher mortality risks, higher prevalence and
incidence of chronic diseases, more rapid disease pro-
gression, higher rates of functional limitations and
disability, worse cognitive functioning, and greater
likelihood of depressive symptoms.

Evidence of an association between SES and
health outcomes in cross-sectional studies does not
necessarily mean that SES is a fundamental cause of

health outcomes. Some researchers have suggested
that the health–wealth connection is observed because
persons in ill health cannot work and thus have
reduced incomes and assets (the health selection
hypothesis). Longitudinal research has examined this
hypothesis, however, and found that although there is
some causal influence of health on SES, the causal
effects of SES on health (the social causation hypoth-
esis) dominate the association.

Explanations offered for the SES effect on health
outcomes are of three types: material, behavioral, and
psychosocial. The explanations described in what fol-
lows are not competing hypotheses; rather, they likely
represent the multiple causal pathways through which
SES may influence health. In fact, evidence can be
found for each of these potential pathways between
SES and health. Of particular relevance to health
studies of older adults is the cumulative disadvantage
hypothesis. This hypothesis suggests that the effects
of multiple forms of disadvantage experienced
throughout adulthood (and childhood) accumulate to
elevate health risks in lower SES individuals. Thus,
the health effects of any single type of disadvantage
may be limited, but their additive effects hold greater
explanatory power.

Material explanations suggest that lower SES indi-
viduals have more limited access to tangible resources
that can be used to ensure health. Lower SES persons
have less income and fewer assets with which to
purchase health resources such as healthy foods,
safe housing in safe neighborhoods, gym member-
ships, medications, and access to quality health care.
Behavioral explanations argue that persons with
higher SES have greater knowledge and better atti-
tudes about various health-related behaviors (e.g.,
diet, physical activity, smoking, alcohol consumption,
illicit drug use, sexual risk taking, health care seeking)
than do lower SES individuals. These differences in
knowledge and attitudes are thought to result primar-
ily from educational inequalities and are posited 
to translate into differences in health risk taking,
thereby leading to differential health outcomes.
Psychosocial explanations for SES differences in
health focus on the stressors that people face and their
coping resources. Lower SES persons are thought to
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experience more daily and chronic stressors and to
have fewer social resources (e.g., less social support)
with which to cope. The greater exposure to stressors
may stem from multiple sources, including a lack of
financial resources, limited autonomy or control in 
the workplace, unsafe neighborhoods, and a sense of
relative deprivation.

Studies of older adult mortality, morbidity, and
disability have linked education, income, occupational
group, occupational prestige, assets, home ownership,
and neighborhood SES to health outcomes. Many 
of these studies use multiple indicators of SES and
find independent effects for these indicators. In other
words, although these measures of SES are intercorre-
lated, they appear to exert unique effects on health out-
comes through distinct causal pathways. Furthermore,
SES effects on health outcomes are not eliminated 
by including individual risk factors into explanatory
models. For example, accounting for SES differences
in risky health behaviors (e.g., smoking) or health
resources (e.g., having health insurance) does not fully
explain SES differences in health outcomes. Taken
together, these results support the fundamental cause
perspective on the SES–health association by provid-
ing evidence that SES affects multiple health outcomes
through multiple causal pathways.

Some studies of health and mortality during adult-
hood have demonstrated a weakening effect of SES
on health outcomes from middle to older ages. The
convergence hypothesis suggests that although SES
differentials in health outcomes may be observed
throughout adulthood, the relative health risks for
low-SES versus high-SES individuals are lower in the
older age groups. This convergence is posited to be a
result of selective survival to older ages in the lower
SES groups. In other words, the low-SES individuals
who survive to old age are healthier and hardier.
Many studies of the SES–health association cannot
examine the convergence hypothesis because the
study samples have restricted age ranges. In studies
with wide age ranges, however, SES effects on both
mortality and onset of disability appear to be stronger
among middle-aged and young-old adults (i.e.,
between 40 and 70 years of age) than among younger
and old-old adults. These findings are consistent with

the convergence hypothesis but do not clarify why the
weakening of SES effects on health are observed. 
A limited number of studies have specifically exam-
ined the selective survival explanation and found
some empirical support; however, the convergence 
of health risks during older ages is not explained
completely.

—Laura Rudkin

See also Demography of Aging; Education and Health;
Ethnicity and Race; Longitudinal Research; Selective
Optimization With Compensation; Successful Aging

Further Readings and References

Crimmins EM, Hayward MD, Seeman TE. Race,
socioeconomic status, and health. In: Anderson NB,
Bulatao RA, Cohen B, eds. Critical Perspectives 
on Racial and Ethnic Differences in Health in Late Life.
Washington, DC: National Academy Press; 2004:
310–352.

House JS, Lantz PM, Herd P. Continuity and change in 
the social stratification of aging and health over the 
life course: Evidence from a nationally representative
longitudinal study from 1986 to 2001/2002 (Americans’
Changing Lives Study). J Gerontol B Psychol Sci Social
Sci. 2005;60(Spec. No. 2):15–26.

Phelan JC, Link BG. Controlling disease and creating
disparities: A fundamental cause perspective. J Gerontol
B Psychol Sci Social Sci. 2005;60(Spec. No. 2):27–33.

Rudkin L, Markides KS. Measuring the socioeconomic
status of elderly people in health studies with special
focus on minority elderly. J Mental Health Aging.
2001;7:53–66.

Seeman TE, Crimmins E, Huang M-H, et al. Cumulative
biological risk and socio-economic differences in
mortality: MacArthur Studies of Successful Aging. 
Social Sci Med. 2004;58:1985–1997.

SPINAL STENOSIS

Low back pain is the third most common reason for
physician visits among older adults. Spinal stenosis is
one of several common causes of low back pain and 
is a common cause of back surgery in older adults.
Degenerative spinal stenosis (narrowing) occurs when
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the structures of the spinal canal, or the openings
where individual nerves exit the spine, narrow gradu-
ally with age. Such degenerative changes may include
loss of intervertebral disc height and osteophyte 
(new bone) formation due to osteoarthritis, which 
can encroach on the central spinal canal and nerves.
Bulging vertebral discs also may compress nerve
structures. Spinal stenosis in older adults most com-
monly affects the lower lumbar spine. Resulting com-
pression on these nerve structures causes pain and, in
more severe cases, weakness.

Classically, patients complain of diffuse low back
pain and pain in the legs exacerbated by standing or
walking. Other activities that extend the spine, such as
standing and lying prone, may also worsen symptoms.
Positions that flex the spine, such as sitting and lean-
ing forward while walking, may improve symptoms.
Neurological abnormalities on physical examination
may be lacking, but when they are present they may
occur after a period of activity that evokes changes in
reflexes, sensation, and increased pain. Other condi-
tions that can cause similar back pain include periph-
eral arterial disease, in which leg pain occurs after a
period of physical exertion (known as claudication),
tumor, disc herniation, and mechanical back pain due
to muscle strain.

Diagnosis is often made based on a description 
of pain and a physical examination. Radiographic
studies are often reserved for those with more urgent
symptoms or those not responding to a trial of con-
servative therapy. There may be a poor correlation
between the severity of symptoms and the severity of
X-ray changes. Most adults develop disc degeneration
and arthritis of the spine, but not symptoms of spinal
stenosis, as they age. In one study, up to 21% of 
older adults with stenotic changes on magnetic 
resonance imaging (MRI) were symptom-free. On the
other hand, some patients have significant pain and
functional disability despite minimal radiographic
changes. For patients with atypical or continued pain
or muscle weakness, or for those contemplating injec-
tions or surgical interventions, MRI is often done. 
A computed tomography (CT) scan with myelography
may be used instead in selected circumstances.

Conservative management is frequently successful
using anti-inflammatory or other analgesic medica-
tions to control pain and physical therapy to strengthen
abdominal muscles. Walking, water therapy, and/or
other exercise to maintain mobility is important. If
these modalities do not bring relief over time, lumbar
steroid injections may provide relief for many patients.
Those who remain symptomatic may be candidates 
for surgical intervention to relieve pressure on the
affected nerves. A majority of surgically treated
patients reported good to excellent outcomes in one
study. Ongoing work in this area continues to develop
newer, less invasive decompressive procedures.

—Lynne Kallenbach

See also Arthritis and Other Rheumatic Diseases; Fractures
in Older Adults; Musculoskeletal Aging: Osteoarthritis
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STRESS

Stress is part of life, and throughout their lives all
people are exposed to stressful events. It is clear that
across their lifetimes, older people accrue more stress-
ful experiences than do younger people, and these
experiences and the coping strategies used to deal
with them may play a role during later life. In
addition, older people experience more losses such as
bereavement and declining health. The impact that
stressful events have on people’s lives depends on sev-
eral factors related to both the stressful events and the
persons involved.
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Definitions

Stress is a commonly encountered concept, and it is
difficult to give a precise definition of its meaning.
Stress seems to relate to three components: environ-
mental demands, people’s psychological appraisal of
these demands, and people’s emotional response to
them. Experiences such as bereavement and moving
home are commonly called life events and have been
used to study the impact of environmental stressors on
people’s physical and mental health. In addition to
discrete life events, stress can develop from more
minor but long-term irritating, frustrating, or distress-
ing events such as a difficult relationship with a neigh-
bor and financial problems; these are known as
chronic hassles. When stressful events occur, they
place a strain on people’s equilibrium and can trigger
psychological distress and even illness due to the
physiological and emotional response. People all
respond to stress individually, and the mechanisms
they put in place to deal with stressful events are
called coping mechanisms.

Factors Influencing 
the Stress Response

The timing of a stressful event in a person’s life is sig-
nificant in determining its impact and is related to the
socially expected “norm” for that particular event.
During later life, certain events are more socially nor-
mal than they would be earlier in life, including retir-
ing, a spouse dying, and children leaving home. These
would be considered “on-time” events for an older
person’s stage of development; in contrast, the death
of a child or grandchild would be considered an “off-
time” event. The distinction between on-time and off-
time events is important in that on-time events may be
less stressful because they are expected to some
extent, and therefore adaptation may be more straight-
forward. Retirement, for example, may be viewed less
negatively by older people than by younger people.
Less expected events, such as being mugged and
experiencing a natural disaster, may well have a
greater impact on an older individual’s psychological

well-being. Important factors related to the event also
include considerations such as the degree of threat (or
negative impact) caused by the event and the amount
of time that has elapsed since the event occurred.

Characteristics of the person experiencing the
stressful event are also important when studying the
impact of stress. Factors such as the individual’s nat-
ural resilience and coping strategies, having a predis-
posing vulnerability to developing a certain illness,
having additional problems contributing to raised
adversity, and the presence of social support all are
important. Older people often have reduced physical
reserves, potentially making them more vulnerable 
to the consequences of stress. However, many older
people have survived demanding and stressful events
in the past and may have developed a resilience and
capacity to adapt in response to stress. Events may
also have a greater impact where they affect the most
salient roles that the older person has. There is strong
evidence that older people with good networks of
social support will live longer and experience better
health. For example, in one study, older people with
depression who self-harmed were more likely to have
poor social support than were older people with
depression who had not self-harmed. In particular,
having a key confidant may help buffer the effects of
stressful events. Moreover, positive events, such as a
recent marriage, have been linked to positive mood.

Measuring Stressful Events

Research into the effects of life events and chronic
hassles on the elderly population requires the use of
specific measurement tools. One of the first developed
was a checklist derived from Thomas Holmes and
Richard Rahe’s research looking at life events and
chronic hassles and known as the Social Readjustment
Rating Scale (SRRS). Life events, in order of decreas-
ing severity (by a sample of the U.S. adult popula-
tion), include the following:

• Death of spouse
• Divorce
• Marital separation
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• Jail term
• Death of close family member
• Personal injury or illness

Daily hassles (by the same criteria) include the 
following:

• Not enough time
• Too many things to do
• Troubling thoughts about the future
• Too many interruptions
• Misplacing or losing things
• Health of a family member
• Population

Many SRRS items are skewed toward younger
people (e.g., jail term, pregnancy, trouble with in-
laws), and the scale has been adapted as the Geriatric
Social Readjustment Scale, which consists of events
thought to be particularly relevant to the elderly.
Another way of eliciting events is by a standardized
interview such as the Life Events and Difficulties
Schedule (LEDS). This more accurate method of
eliciting and rating life events uses a panel of inde-
pendent raters to assess the events elicited by the
interview. The raters use contextual information to
rate the degree of “threat” to the person without
knowledge of the person’s emotional response to the
event. This gives a reliable objective rating and has
been found to have good reliability when used with
older people. Finally, some scales that have been
developed look at stress caused by specific circum-
stances, such as the Zarit Burden Interview, which
measures the stress caused by caregiving and is there-
fore particularly useful in the elderly because many
older people are carers.

Stress and Illness

Research into the links between stress and illness has
inherent difficulties and is often open to interpreta-
tion. Many studies rely on retrospective reporting of
stressful life events that may be subject to recall bias.
Also, increased smoking and alcohol consumption,
poor sleep, and reduced exercise are associated with
stress and act as confounding factors that have their

own detrimental effect on health. Because older
people are more at risk for physical illness and are
more likely to be physically frail, any link between
physical ill health and stress will be particularly rele-
vant for them.

Much research into the association between 
specific illnesses and stress has found links to cardio-
vascular disease, wound healing, diabetes, gastroin-
testinal disease, musculoskeletal disorders, and even
death. Bereavement is a common life event for older
adults, and evidence suggests that the recently
bereaved have a lower level of immune response than
do control groups. Also, during the 6 months follow-
ing bereavement, widowers over 55 years of age 
have been found to have a 40% increased risk of mor-
tality, with the most common cause of death being 
complications of atherosclerosis such as myocardial
infarction.

Accumulating evidence suggests that a person’s
psychological state can affect the body’s immune sys-
tem, leading to a possible impact on infection, the
development of cancer, and autoimmune diseases.
Exposure to chronic hassles and stress over a long
period of time consistently has been found to appear
to lead to down-regulation of the immune system.
Conversely, having a positive attitude seems to corre-
late with an increased ability of the immune system to
fight diseases. However, the immune system is com-
plex, and it is difficult to identify whether changes
caused by stress have a clinical impact.

A number of large studies have been conducted
looking at stress as a risk factor for coronary heart dis-
ease (CHD). Strong and consistent evidence suggests
that depression and social isolation increase the risk of
coronary artery disease, although the risk from life
events is less conclusive. Dysregulation of the auto-
nomic nervous system (ANS), including elevated
heart rate, exaggerated heart rate responses to physical
stressors, and high variability in ventricular repolar-
ization, is one explanation for why patients who expe-
rience stress are at increased risk. A large case–control
study using the LEDS showed that stroke patients
were significantly more likely to have experienced a
severely threatening life event during the past year
than were age/sex-matched controls.
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Mental Illness and Stress

Stressful life events and chronic hassles are linked 
to depression in older adults in studies using both the
LEDS and checklists. One study using the LEDS
found that older people with depression had more
severely threatening life events and major social diffi-
culties. The lack of a confiding relationship seemed to
act as a “vulnerability factor,” making those exposed
to life events more susceptible to depression. A study
using the SRRS found that depressed people had more
arguments with friends and more deaths of friends.
Another study using the Geriatric Schedule of Recent
Life Events indicated that life events that the partici-
pant felt helpless to control were significant in the
onset of depression. Spousal bereavement is probably
the most studied of all life events in the elderly and
would normally be classified as a severely threaten-
ing event. It has been shown that 17% to 26% of wid-
ows and widowers are still depressed 1 year after the
bereavement.

People with dementia have fewer resources to
adapt to stressful situations, and several studies have
looked at the effects of relocation and life events in
people with dementia. Relocation can lead to depres-
sive symptoms, disturbed behavior, and disorientation
that can persist for several months. Life events have
also been linked with depression in people with
dementia.

Future Considerations

Stressful life events and chronic hassles are a risk
factor for psychiatric disorders (e.g., depression),
physical disorders (e.g., heart disease), and death in
the elderly. Social support consistently has been found
to be a protective factor. There have been a number of
scales developed to study this relationship, and larger
studies using well-validated scales such as the LEDS
will help further clarify the impact of stress on older
people’s health.

—Martin Orrell and Amber Selwood

See also Anxiety Disorders; Bereavement and Grief; 
Control; Disasters and Terrorism; Multiple Morbidity 
and Comorbidity
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STROKE

Stroke is a disorder that results in sudden loss of brain
functions resulting from occlusion of blood supply to
the brain. Stroke is a common disabling and deadly
disease. Stroke is the third major cause of death in the
United States. Approximately one third of patients
afflicted with stroke die within a year of the event.
More than 70% of those who survive are permanently
disabled. The annual health care costs that result from
stroke are believed to be in the range of $40 billion per
year, and that is in addition to the morbidity and
suffering imposed on patients and their families. More
than one half of Americans consider major stroke to
be a fate worse than death. Stroke is a common clini-
cal disorder, and a new case is diagnosed every 45 sec-
onds. There are more than 4.5 million stroke survivors
in the United States, and the number appears to be
increasing each year. Stroke is believed to be the lead-
ing cause of disability among older adults.

Description of Stroke

Stroke or cerebrovascular accident is the death
(infarction) of brain tissue secondary to a compromise
in the blood supply to the brain. It is the brain equiv-
alent of a heart attack (which is caused by compro-
mise to the blood supply to the heart) and is caused by
blockage of blood vessels that supply the brain. So far,

Stroke———537



all attempts to salvage the infarcted brain tissue
through treatment have met with only modest success.
Consequently, most focus has been on reducing the
risk of developing a stroke, reducing the loss of brain
tissue through early diagnosis, and treating the under-
lying conditions causing the stroke. In addition, med-
ical attention has focused on minimizing the disability
resulting from stroke and enhancing the quality of life
of stroke victims.

Development and 
Recognition of Stroke

The human body depends on an intricate network of
blood vessels to circulate important nutrients and oxy-
gen to different organs. Blockage of those vessels that
supply the brain (known as cerebral arteries) results in
stroke. The brain receives its blood supply through
two sets of blood vessels called the carotid and
vertebral arteries. The two carotid arteries supply the
frontal areas (front) of the brain, whereas the two ver-
tebral arteries supply the back of the brain. Each of
these arteries supplies the right and left halves of the
brain (known as right and left hemispheres). The right
hemisphere of the brain controls the functions of the
left half of the body, whereas the left hemisphere con-
trols the right half of the body.

Stroke results when blood supply to the brain is
compromised, thereby depriving the brain of oxygen
and glucose, both of which are vital to cell survival.
This blockage can be caused by clots formed in the
blood vessels themselves (thrombosis) or by clots that
travel to the brain from other parts of the body such as
the heart (embolism). Less frequently, the loss of blood
supply results from the rupture of blood vessels of the
brain and resulting hemorrhage into the brain tissue.
Deprived of oxygen and nutrients, the part of brain
supplied by these arteries develops infarction. Each
brain area is functionally specialized in performing
one highly specialized function; for example, language
skills and limb movements are associated with frontal
lobes of the brain supplied by carotid arteries, whereas
visual function is located on the back part (occipital
lobes) supplied by the vertebral arteries. Thus, block-
age of one artery often leads to loss of functions served

by that area of the brain, resulting in signs such as
paralysis, blindness, and inability to speak. This is
often referred to as a focal brain deficit. Understanding
the pattern of these deficits allows not only an early
diagnosis of stroke but also identification of the
blocked blood vessels so that medications can be
administered to dissolve the clots.

However, in the case of a hemorrhage, medications
that dissolve clots may increase bleeding and cause the
patient’s clinical status to deteriorate. Consequently, a
computed tomography (CT) or magnetic resonance
imaging (MRI) scan that can identify these conditions
is performed before these medications are adminis-
tered. If it is determined that these clots might come
from other parts of the body, such as heart or other
blood vessels, these sources will need to be identified
and the underlying condition will need to be treated.

Risk Factors and Their Prevention

Risk factors for stroke have been broadly divided into
nonmodifiable and modifiable. Leading nonmodifiable
risk factors include age, sex, ethnicity, and heredity.
Older males appear to be at a higher risk for develop-
ing stroke. African Americans appear to have twice as
great a risk of developing stroke as do Caucasians even
after adjusting for age, sex, and place of residence.
Heredity confers a modest influence on stroke risk.
The occurrence of stroke in a close family member
(first-degree relative; i.e., parent or sibling) is believed
to result in a twofold increase in risk of stroke. Thus,
although most of the risk factors are not modifiable
and confer a moderate risk of stroke, they help identify
a group of patients in whom aggressive control of
modifiable risk factors should be pursued.

Important modifiable risk factors are divided into
predisposing conditions, predisposing behaviors, and
heralding events. Predisposing conditions include dis-
eases such as hypertension (elevated blood pressure),
diabetes (elevated blood sugar), elevated levels of
cholesterol, and certain heart conditions—all of which
can be managed effectively by regular visits to 
a family doctor. Predisposing behaviors include
tobacco and alcohol use and physical inactivity.
Therefore, stopping tobacco and alcohol use and
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getting adequate physical exercise are strongly
recommended for individuals at increased risk for
developing stroke. Heralding events include previous
occurrence of strokes or “mini-strokes.” Mini-strokes,
or transient ischemic attacks (TIAs), are characterized
by stroke-like symptoms that last for an hour or less
and lead to a full stroke in 24% to 29% of patients.
Previous attacks of stroke result in a recurrent stroke
in 25% to 40% of patients. Thus, aggressive identifi-
cation and treatment of conditions such as elevated
blood pressure, cessation of behaviors such as tobacco
use, and early diagnosis and treatment of strokes and
mini-strokes may be of great help in preventing the
occurrence of stroke disorders.

Treatment of Acute Stroke

A rapid identification of stroke is imperative to mini-
mize the extent of damage to brain tissue and to save
the patient’s life. The key to accomplishing this objec-
tive is controlling blood pressure (preventing the
patient’s blood pressure from falling too low or rising
too high), maintaining an adequate concentration of
oxygen and glucose in the patient’s blood, and ensur-
ing stability of heart functioning, all of which are crit-
ical for the preservation of life. Most recent studies
have focused on therapies aimed at dissolving the
blood clots that block the blood vessels. This is
accomplished by the rapid administration of anticoag-
ulant medications (blood-thinning medications such
as heparin and aspirin) and clot-dissolving medica-
tions. Medications that dissolve clots are effective
but can be administered only by trained emergency/
medical personnel and often need to be given within
the first 3 hours of the onset of signs or symptoms for
optimal benefit. Medications to repair and/or prevent
brain damage are also being developed.

How to Help a Stroke Victim

Sudden onsets of symptoms, such as loss of muscle
power in one or more limbs, loss of vision, and loss
of speech or memory, are important signals for imme-
diate intervention. Another important step would be
to check the patient’s breathing and pulse; if needed,

cardiopulmonary resuscitation (CPR) should be
administered by an appropriately trained individual(s)
while awaiting arrival of emergency services.

Symptoms of stroke include the following:

• Sudden numbness or weakness of the face, arm, or
leg (especially on one side of the body)

• Sudden confusion and difficulty in speaking or
understanding speech

• Sudden difficulty in seeing in one eye or both eyes
• Sudden difficulty in walking, dizziness, and loss of

balance or coordination
• Sudden severe headache with no known cause

Recovery and 
Rehabilitation From Stroke

Although the immediate threat to life diminishes
rapidly over the first few days, functional recovery
from stroke usually takes 3 to 6 months, with lesser
degrees of improvement occurring up to 18 months
longer after the initial event. It is believed that for
recovery to occur, newer nerve cells leading to alter-
native pathways need to be recruited into performing
the functions of the dead cells. Training exercises,
such as physical, occupational, and speech therapies,
facilitate the learning process. It is also important to
identify and treat mental conditions and disorders that
can interfere with this learning process. Thus, treat-
ment of memory disorders (e.g., delirium, dementia)
and mood disorders (e.g., depression) are of para-
mount importance at this stage. Transplantation of cell
lines derived from precursor or progenitor cells that
can develop the capacity to develop into mature neural
cells is being studied in regeneration of dead tissue in
stroke patients.

—Ebrahim Haroon and Anand Kumar

See also Aneurysms; Imaging of the Brain; Vascular
Dementia; Vascular Depression
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SUBJECTIVE WELL-BEING

Quality of life during late life is a key focus of much
research on aging. How satisfied people are with their
lives—especially as they compare their own lives with
those of people around them—is of great importance
to older individuals themselves and to different 
stakeholders in the society at large. Subjective 
well-being—how individuals evaluate their overall
existence—has been studied by gerontologists over
the past six decades. However, defining subjective
well-being (or its synonyms quality of life, life satis-
faction, and health-related quality of life) has
remained an elusive task for those doing research in
this area.

By estimating their subjective well-being, older
adults provide a measure of how completely they feel
they are integrated into society. Although the early
research in this area tried to evaluate subjective well-
being objectively, researchers soon became convinced
that it was not effective to generalize to an individual,
or a group of individuals, from a single answer. They
came to subdivide subjective well-being into four
discrete dimensions: physical, financial, social, and
psychological. Although it is probably easier to evalu-
ate older people on these four separate dimensions,
the measure of overall well-being or quality of life
remains a challenge. Both objective and subjective
assessments must be used. For example, finances can
be measured as assets or income, both of which are
objective measures. But the question “Do you have
sufficient funds to allow you to live in your accus-
tomed style?” is a subjective and critical part of the
overall answer.

Social interaction can also be measured objectively
by counting the number of contacts individuals have

with others; for example, a subjective measure might
ask, “Would you say that you would like to see friends
and relatives more, less, or at about the rate as you 
see them now?” This same bifurcation exists in phys-
ical health and psychological well-being. A count of
chronic conditions can provide an objective measure
of physical health, but it is critical to measure the sub-
jective consequences of these conditions as well. And
although psychological well-being can be determined
by counting the number of mental health symptoms,
it is important to measure the overall psychological
gestalt as well. Operationalizing the four dimensions
in this way supplies an objective measure of certain
key aspects of well-being. However, these scores pro-
vide the presence or absence of these characteristics
without any assessment of their impact on individuals.
Subjectively, however, characteristics such as self-
rated health, financial security, and impact of chronic
conditions may play an even greater role in assess-
ment of overall life conditions during late life. In fact,
research has shown that the subjective indicators are
more strongly related to outcomes than are the objec-
tive measures. In all, subjective self-assessments con-
tribute a great deal to well-being, especially during
late life.

Terms such as overall well-being, quality of life,
life satisfaction, and subjective well-being seem to 
be used interchangeably in the literature on late life. 
In looking at the substantial literature that discusses
these issues, there appear to be trends in terminology
that cannot be overlooked. Subjective well-being
appears to be the term used in social and social–
psychological research, whereas health-related qual-
ity of life is used more frequently in journals that
include research on chronic illness and functional
capacity. For our purposes here, subjective well-being
is used as the overall term, and health-related quality
of life is used in discussions associated with chronic
diseases that influence well-being.

Importance

Why should we focus on subjective well-being as 
we examine the human condition during later life?
Clearly, an individual’s perception of the good (and
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not so good) aspects of her or his current life play an
important role in how life is lived out. Some
researchers point out that subjective well-being is also
important during earlier life stages (e.g., young adult-
hood), but it appears to be central to a real understand-
ing of the challenges and rewards of old age. Because
old age is associated with losses in nearly every
dimension of life (e.g., health, family and friends,
mobility), we might expect that subjective well-being
would begin a downward trajectory that continued
until the end of life. Interestingly, research on well-
being during late life seems to reject that assumption.
Several studies have shown that, despite a downward
trend in positive affect that seems to be associated
with age, negative affect and life satisfaction have no
parallel downward trends.

Furthermore, subjective well-being is multidi-
mensional, the result of which is to make definition
and measurement of the term increasingly difficult.
Broadly defined, subjective well-being is a composite
of at least four (and sometimes six) dimensions: phys-
ical, social, financial, and psychological/emotional.
This multidimensionality contributes to the difficulty
of measuring subjective well-being.

Measurement

Measurement of any subjective entity is challenging.
Reliability can be demonstrated (i.e., the same person
can have the same evaluation over time), but establish-
ing validity of an instrument is a much greater chal-
lenge. Another part of that challenge comes from the
fact that subjective well-being is a multidimensional
construct in which different domains have stronger or
weaker influences on different individuals. Remember
that people, when responding to questions about sub-
jective well-being, are evaluating their own lives
against their own standards. Unless those standards
can be articulated and compared, measurement of
subjective well-being will always be indistinct.
Subjective well-being is truly a personal perception
that is unique.

For the most part, measurement of subjective 
well-being occurs in the context of self-report sur-
veys. Despite potential problems with self-report of

any information (e.g., social desirability, bias, faulty
memory), who but an individual can really evaluate
her or his personal experiences and position in the
social environment? Perhaps not surprisingly, the var-
ious measures of quality of life are typically highly
correlated. Researchers are challenged to identify
specific instruments that accurately capture subjec-
tive perceptions in a variety of realms. When the goal 
has been to capture the overall life satisfaction,
researchers have used single-item questions such as
“How would you rate the quality of your life?”
Although single-item measures have virtually no
respondent burden, they also provide only one-dimen-
sional access to a multidimensional construct.

Literally dozens of measures of quality of life exist
currently, each with its unique twist. Some focus more
on general perceptions of well-being, whereas others
look at single dimensions of quality of life (e.g.,
health). Probably the most widely used measure that
captures multiple dimensions of quality of life and
that focuses on health-related issues is the short-form
(SF-36) of the Medical Outcomes Study (MOS) ques-
tionnaire. It has been used in multiple research pro-
jects, especially with older adults suffering from
physical illness or limitation.

Health-Related Quality of Life

As we began to better understand the impact of health
status on quality of life, a more focused concept
emerged. Health-related quality of life (HRQOL) is
defined as those aspects of general subjective quality
of life affecting a person’s health or health percep-
tions. The Centers for Disease Control and Prevention
(CDC) and other public health organizations use this
as a measure of the way in which disease has an
impact on the individual’s (or group’s) everyday life.

The principal research focus in HRQOL has been
on chronic illness. Given the preponderance of
chronic conditions during late life, one might expect
older adults to have the worst HRQOL of any age
group. Yet several researchers suggest that older
adults (those age 65 years and older) report being
mentally healthier than younger adults (those 18 to 
64 years of age). These findings refer, of course, to
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community-dwelling older adults. Institutionalized
older adults would be less likely to report high levels
of mental health or satisfaction. The message of this
finding is that stereotypes of older adults as frail and
demented should not be perpetuated and that very
good or excellent HRQOL is not an unknown phe-
nomenon during late life.

Perhaps the biggest controversy in HRQOL
research centers around the choice of generic versus
disease-specific HRQOL measures. The generic
measures are desirable when comparisons across
chronic diseases are desired, whereas the disease-
specific measures do a better job of highlighting the
unique challenges presented by a given chronic ill-
ness. Both outcomes are valuable, and despite sev-
eral studies that have tried to compare the utility and
efficacy of generic versus disease-specific measures,
there is no clear evidence that one is better than the
other. In truth, measuring both (if possible) is proba-
bly ideal.

Conclusions

Subjective well-being, regardless of what it is named
or how it is measured, is a critical expression of how
an individual rates her or his quality of life overall.
This construct is especially important during late life
as people strive to understand better what factors con-
tribute to positive subjective well-being and success-
ful aging. We also need to explore how we can
improve subjective well-being for older adults at all
ages and with all levels of disability. Measurement
challenges abound despite the availability of many
generic measures and disease-specific scales for indi-
viduals with virtually every chronic disease experi-
enced by older adults.

—Deborah T. Gold

See also Positive Attitudes and Health; Quality of Life; 
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SUCCESSFUL AGING

Compared with illness, functional decline, and death,
successful aging is a relatively unexplored area for
gerontologists, although pondering it is not new. For
early Greek philosophers, a successful life meant a
virtuous character, political community, friendship,
and family. In 44 B.C., the Roman philosopher Cicero
distinguished between “normal” and “sick” aging,
warning that old age should not be confused with ill-
ness and that positive growth and change could be
achieved through physical activity and social connec-
tion. The German philosopher Immanuel Kant, writ-
ing at the end of the 18th century, viewed successful
aging as the ability to experience life in positive ways
that, in turn, could influence physical health and well-
being. During recent decades, the study of successful
aging (also called healthy or productive aging) has
intensified, in part because of an influx of older adults
living to advanced ages. Also, our view of old age has
shifted from treatment of illness to promotion of well-
being. That is, some researchers, clinicians, and poli-
cymakers believe that a past overemphasis on negative
aspects of aging should now be balanced by analyzing
what it means to age successfully. The following per-
spectives of various disciplines on what it means to
age successfully provide an incomplete, and some-
times overlapping, list of characteristics or indicators
of successful aging.

Theories of Successful Aging

Medically, aging well means having good physical
and functional health. Research has sought to identify
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the health measures of successful aging, particularly
by examining the physiological profiles of older indi-
viduals. Researchers noted that, given the increased
variance with age of nearly any physiological measure
(e.g., bone density, cardiac output, cognition), some
older individuals functionally still fall within the
normal range for younger adults. This type of classifi-
cation showed the enormous variance within the “non-
pathological” aging group and opened the possibility
that physiological changes of normal aging could be
modified by avoiding risky behaviors (e.g., smoking,
alcohol abuse) and adopting healthy behaviors (e.g.,
education, physical activity). If the human life span is
fixed and life expectancy is increasing, substituting
healthy behaviors for risky behaviors leads to com-
pression of morbidity and a rectangularization of the
survival curve, wherein most individuals maintain
good health into advanced older age and then sicken
and die over a relatively brief period.

To classify a few older individuals as aging success-
fully, based only on biomedical criteria, raises ques-
tions about whether those living with disease or
disability can also age successfully or consider them-
selves to be aging successfully. Many older individu-
als, at one time or another, will have experienced
illness, loss, or other health-related problems. The term
resilience has been used to define older individuals
who have experienced major life events and yet man-
aged to adapt effectively. Resilient individuals appear
to be able to form lasting relationships, are good prob-
lem solvers, have strong personal identities, and are
motivated to continue to develop and grow. Resilient
individuals also typically display optimistic attitudes
about their future well-being. Emerging studies docu-
ment the importance of remaining optimistic in the
face of a health challenge, indicating that a positive
attitude may affect health directly by keeping the body
in balance via chemical and neural responses and may
also affect health indirectly by increasing one’s intel-
lectual, physical, and social resources.

To answer the question “What is successful
aging?” we need only define successful aging and
then measure the degree to which older persons fit this
definition. This task has not proved to be easy, how-
ever, because successful aging is an elusive concept

on which few agree given that success characterizes
achievement, gain, or the attainment of a desired out-
come, whereas aging is a process that often implies
decline, loss, and death. However, aging can also be
expressed in positive terms such as growth, develop-
ment, maturity, and wisdom. Psychologists Erik
Erikson and Abraham Maslow described successful
aging as a series of stages or met needs. Erikson, for
example, described eight developmental stages from
infancy to old age through which all successful indi-
viduals pass. After successfully negotiating the crisis
of maturity (25 to 65 years of age), in which the adult
moves from self-absorption to giving and nurturing
life, the task of old age is to achieve integrity (actual-
ization needs, the highest described in Maslow’s pyra-
mid of needs), avoid despair, and attain wisdom
through this process.

Economists, especially in the West, have equated a
successful life with accumulation of resources.
Economic theory would suggest that those with more
wealth should be happy and report high life satisfac-
tion, but evidence suggests that once basic needs have
been met, wealth is a poor predictor of who will age
successfully. This holds true at both the individual and
societal levels. Similarly, although genetics is impor-
tant, it may predict less of the successful aging
variance than was originally believed, especially at
advanced age. Findings from twin studies, for exam-
ple, suggest the importance of potentially modifiable
factors (e.g., diet and nutrition, exercise, lifestyle
choices) in aging well.

Social resources have been widely cited as crucial
to aging successfully. Much research shows social
relationships associated with physical health, mental
health, and speedy recovery. Isolation, or a lack of
social connection, increases the risk of poor health
outcomes as much as does high blood pressure, obe-
sity, sedentary lifestyles, or smoking. Conversely, the
ability to maintain strong social connections with
family and friends has been linked with beneficial
effects on the cardiovascular, endocrine, and immune
systems (e.g., lower heart rate and systolic blood pres-
sure, lower serum cholesterol, lower uric acid).

Examining social connection on the community
level emphasizes the matrix of political, cultural, and
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economic settings in which aging takes place.
Variation in the local community setting, for example,
may affect health through the quality of the physical
and built environment (e.g., housing, public infra-
structure, sanitation services, exposure to environ-
mental toxins, availability of medical care) or the
social environment (e.g., peers’ healthful or unhealth-
ful behaviors, civility and safety of public space,
prevalence of crime, discrimination, income disparity,
integration into supportive social networks and 
institutions).

Two Basic Models: 
Biomedical and Sociological

Two basic models, then, are used to describe what 
it means to age successfully. In one, successful aging
is a biomedical process, emphasizing illness and func-
tional health outcomes. Implicit in this model, which
stresses the ability to perform daily tasks and fulfill
occupational and societal roles, is a threshold that
defines whether or not one is aging successfully. One
concern with this classification is that normal aging is
seen as a disease—a failure to age successfully.
Although few older individuals will report no disease
or functional limitation, many of those currently clas-
sified as aging successfully would “fail” if exposed to
a full medical examination to exclude all of those
older individuals with subclinical disease, disability,
or physiological loss. Then, too, if clinicians, policy-
makers, and researchers transform successful aging
from a philosophical pursuit of the good life to a pre-
scription or algorithm, this algorithm may more likely
reflect the priorities or standards of health profession-
als rather than those of older individuals.

The second psychological model views success-
ful aging as a process whereby the individual learns to
adapt to and cope with changing life events. Implicit
in this model, which stresses autonomy, subjective
evaluation in achieving goals, and a continued pur-
pose in life, is that individuals constrained by physi-
cal or functional limitations are not necessarily aging
unsuccessfully. Reports show strong associations
between an individual’s subjective evaluation of his or
her well-being and physical or functional health.

Qualitative research also suggests that older individu-
als rate their physical functioning as no more impor-
tant than subjective characteristics. However, the
psychological model sometimes fails to recognize the
importance of other factors (e.g., genetics, environ-
ment, behavior). Because the mind has a remarkable
ability to adapt, other more objective health indicators
are needed to fully characterize successful aging. In
addition, little information currently exists about
causal pathways or the role of protective factors when
assessing successful aging psychologically.

The Value of Knowing 
What Successful Aging Is

What does the study of successful aging offer to older
individuals, their families, or society in general? First,
knowledge from studies of successful aging may help
us to better extend health throughout life. Building on
studies of successful older individuals can help us to
understand optimal human flourishing and well-
being. Longitudinal studies in particular have been
valuable in identifying individuals engaged in positive
behaviors or possessing positive traits. These studies
indicate that, in addition to living longer, older indi-
viduals are physically healthier and more active than
ever before. Second, successful aging studies offer
new perspectives on how the mind and body are
linked to promote health and well-being. Third, to
counterpoint the long-standing focus on disease and
functional impairment during later life, studies of suc-
cessful aging show that many older populations can be
characterized as aging well. During the 20th century,
life expectancy at birth in the United States increased
from less than 50 years to more than 77 years. The
challenge for the 21st century is to make these added
years as healthy and productive as possible. While
medical, psychological, and social perspectives of
successful aging are being integrated, future work 
will need to include the views of older individuals
themselves.

—Glenn V. Ostir
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Physical Activity; MacArthur Study of Successful Aging;
Quality of Life; Self-Efficacy; Self-Rated Health;
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SUICIDE AND THE ELDERLY

Suicide in older adults is a salient concern for geriatric
public mental health care in the United States and
around the world. The U.S. population age 65 years
and older has the highest suicide rates of any age
group despite clinical advances in risk factor assess-
ment and intervention strategies targeting older adults
at high risk. In 2002, the suicide rate for older adults
was 15.6 per 100,000 compared with 11.0 per 100,000
for the entire population, and although older adults
comprised only 12.3 % of the population, they
accounted for 17.5% (5,548 persons) of all completed
suicides (31,635 persons).

A greater degree of premeditation and lethality are
observed in the population age 65 years and older. The
high mortality in large part reflects access to firearms;
more than 70% of elder suicides involve firearms,
compared with 57% for the general population. Older
adults average 4 attempts for every completed suicide,
in contrast to 100 to 200 attempts for every completed
suicide in younger age groups. Careful planning,
increased vulnerability, decreased reserve capacity to
recover, and relative social isolation also contribute to

increased lethality in the aged. Older persons are 
less likely to be discovered after a suicide attempt,
and they are less communicative about their suicidal
ideation than are younger persons.

Suicide rates in the United States increase dramati-
cally after 65 years of age, due largely to a sharp rise
in rates for older men, particularly older White men,
who commit more than 80% of all suicides. The rates
for older White men are more than five times higher
than those for younger and middle-aged adults, and 
the rates increase every 5 years after 65 years of age.
Suicide rates also vary by gender, race, and ethnicity.
In 2002, the age-adjusted suicide rate for men age 65
years and older (32.8 per 100,000) was nearly three
times higher than the national rate, whereas the rate for
older women (4.1 per 100,000) was less than half the
national rate. White persons age 65 years and older had
a higher suicide rate (16.7 per 100,000) than did Black
older adults (5.3 per 100,000). The rate for Asian or
Pacific Islander older adults (10.4 per 100,000) were
higher than that for Native American Indian or Alaska
Natives (4.5 per 100,000), and non-Hispanic or Latino
older adults had a higher rate (15.8 per 100,000) than
did Hispanics or Latinos (8.8 per 100,000).

Elder suicide is also a global geriatric mental
health challenge. Extrapolating from 2002 data, the
World Health Organization estimated that approxi-
mately 1.53 million people will die by suicide in 2020
and that the rates will be higher for the older popula-
tion than for other age groups. An analysis of elder
(age 65 years and older) suicide rates in 2003 among
the 30 countries in the Organization for Economic 
Co-operation and Development (OECD) revealed that
Korea had the highest rate (71 per 100,000) and that
Luxemburg ranked second highest (53 per 100,000).
Proportionally more Asian countries experienced an
increase in elder suicide rates compared with coun-
tries in Europe, and the rates are predicted to continue
to increase.

Risk Factors and Protective Factors

The biopsychosocial and environmental risk factors
for suicide among older adults are different than those
among younger age groups. Major risk factors include
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depression coupled with real or perceived medical ill-
nesses, male gender, Caucasian race, advanced age,
guns in the home or easy access to other methods such
as poison, and disconnectedness from meaningful
social supports. Cognitive impairment is a modest risk
factor for suicide attempts and completed suicide, per-
haps affecting up to 3% of patients with dementia.
Other psychological risk factors include difficulty 
in coping with negative life events and financial dis-
tress, hopelessness and pessimism about the future 
following a visit to a physician, and personality vul-
nerabilities (e.g., low scores on the personality trait of
openness to experience).

Affective disorders or substance abuse problems
occur in more than 90% of older adults who commit
suicide. Compared with younger persons who commit
suicide, older persons are more likely to have been
experiencing their first episode of a major depressive
disorder and less likely to have made a prior suicide
attempt. Personality disorders appear to occur more
frequently among persons age 60 years and older who
commit suicide than among age-matched controls,
with the risk of dying by suicide being four times
higher for the former group.

Social, political, and economic changes within
countries and cultures also have a significant impact
on suicide rates. Major risk factors include economic
recession, higher rates of unemployment, family dis-
organization, and inadequate social welfare systems to
support retirement income and health benefits. These
sociopolitical and environmental forces, alone or in
combination, can have a potent negative impact on
psychological functioning and quality of life, leading
to hopelessness, depression, and substance abuse.

Little is known about protective factors against
elder suicide, but several research hypotheses are
promising. Because suicide rates of older women are
low compared with those of older men in most coun-
tries, investigations of gender differences might eluci-
date factors associated with women’s resilience and
decreased suicide risk such as adaptive coping with
change and loss, willingness to seek help, and capac-
ity to form caring interpersonal relationships. The low
suicide rates of other racial groups suggest that studies
of racial/ethnic differences would also be useful to

understand how various factors, such as religiosity,
cultural expectations, and family patterns, contribute
to decreased risks. Finally, the rapidly rising suicide
rates of the older populations in Asian countries,
compared with those of other countries, suggest the
importance of country-specific studies of risk factors
such as changes in traditional family support for older
relatives, family and cultural stigma associated with
mental disorders and suicide, and inadequate govern-
ment funding for pensions and health care benefits.

Evaluation and Intervention

Suicide prevention among older adults depends on a
comprehensive assessment of suicide potential and
imminent risk because the first suicide attempt is
more likely to be successful—and therefore the last.
Not all suicides can be prevented, but a careful and
thorough assessment of risk factors is essential, espe-
cially in primary care settings, because most older
adults in the United States who commit suicide have
long-standing relationships with primary care physi-
cians and see their doctors shortly before their sui-
cides. Fully 70% visit their physicians within 1 month
before killing themselves, with 40% seeing their
physicians within 1 week before they commit suicide
and 20% seeing their physicians on the day they com-
mit suicide.

Clinical practice guidelines addressing detection
and intervention, such as those of the American Psy-
chological Association and the American Psychiatric
Association, emphasize the diagnosis of mental health
problems and frequent monitoring of risk and pro-
tective factors. Thus, a determination of the risk of
suicide is based on the clinician’s ability to get a thor-
ough medical and personal history, including collect-
ing and organizing information from collateral
informants; to recognize, assess, and document risk
factors to determine lethality; to address high risk fac-
tors and situations; and to develop and implement a
care plan that includes precautions against completed
suicide. Psychiatric hospitalization is the strategy of
choice when individuals manifest significant suicidal
ideation and intent and when clinical judgment indi-
cates that suicide is imminent.
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Medications, psychotherapies, and electroconvul-
sive therapy are effective for the treatment of depres-
sion in older adults, but little is known about the
effectiveness of these clinical interventions to prevent
suicide during later life. However, several clinical
models linking older patients in primary care with
psychiatric specialists are effective in treating depres-
sion and reducing suicidal ideation. These include 
the Prevention of Suicide in Primary Care Elderly–
Collaborative Trial (PROSPECT), Improving Mood-
Promoting Access to Collaborative Treatment (IMPACT),
Primary Care Research in Substance Abuse and
Mental Health for the Elderly (PRISM-E), and
Reengineering Systems for Primary Care Treatment
of Depression (RESPECT-D). However, it remains to
be determined whether these health care programs
actually reduce suicide risk.

Health and Social Policies 
and Prevention of Suicide

Public awareness of, and education about, depression
and suicide in the older population is a salient consid-
eration in the development of suicide prevention strate-
gies. Ageism and beliefs that depression and suicide
are normal aspects of aging are significant barriers 
to older persons and family members recognizing 
the need for care as well as to clinicians recognizing
and intervening appropriately. These forces create even
greater obstacles in Asian countries where long-stand-
ing cultural traditions, such as Confucianism, influ-
ence personal and family behaviors and interactions
when an older relative has mental health problems.

Health and social policies affecting the physical,
social, and economic well-being of the older popula-
tion influence suicide rates. The dramatic reduction 
in suicide rates of the U.S. population age 65 years
and older from 1930 to 1980 was attributed largely 
to improvements in economic security, whereas the
increasing suicide rates from 1980 to 1993 were
attributed to diminishing economic, health, and social
support. Elder suicide rates have been dropping
slowly, from 19.0 per 100,000 in 1993 to 15.6 per
100,000 in 2002, but it is possible that negative
economic repercussions of changes in Social Security

and Medicare may contribute to increasing suicide
rates in the future.

Firearm control advocates have argued that gun
control will reduce lethal violence, and suicide rates
across all age groups in the United States are lower 
in states with the strictest firearm control laws. 
In nations such as Great Britain, where gun access is
significantly limited, suicide rates in older adults are
half those observed in the United States. However,
firearms are prohibited in Korea, the country with 
the highest suicide rates for older people in the OECD
countries. Ingestion of poison and hanging are the
most common methods of suicide in that country,
where agricultural toxins and rope are easily available
and accessible.

Death by suicide and death by assisted suicide 
have provoked emotionally charged debates where
personal experiences, religious background, and 
other factors often interfere with understanding the
vulnerabilities of people who seek a hastened death.
Unfortunately, these debates frequently ignore the fact
that suicides in the older population are manifesta-
tions of psychopathology, and this has the untoward
effect of endorsing the acceptability of suicide for
depressed older adults as part of the “right to die”
argument. There may be limited circumstances where
a suicide is a rational act, but nearly all suicides occur
in the context of psychopathology and other circum-
stances such as health problems, alcohol use, dis-
rupted relationships, helplessness, hopelessness, and
anomie. Assisted-suicide decisions may occur in the
context of unrecognized depression, lack of geriatric
care or appropriate palliative care, unwillingness to
adhere to medical regimens, and lack of confidants.
The salient issue is not the right to die but rather the
right to have access to trained, compassionate health
care professionals.

Urgency of Suicide Prevention

The urgency of preventing suicide is underscored 
by a number of recent national reports. In 1999, then
Surgeon General David Satcher issued a ground-
breaking report, The Surgeon General’s Call to 
Action to Prevent Suicide, and in 2001, the Office of
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the Surgeon General followed up with the National
Strategy for Suicide Prevention, which specified 
goals and recommendations for action, including the
importance of reducing suicide mortality in the aged.
In 2002, two reports were issued: The Centers for
Disease Control and Prevention published Suicide
Prevention Now: Linking Research to Practice, and
the Institute of Medicine published Reducing Suicide:
A National Imperative.

These documents are critical road maps for a chal-
lenging future where older people, at the highest risk
for suicide, are the fastest-growing segment of the
population. Suicide rates in the United States are also
projected to increase in the older population because
of increasing rates of depression in successive birth
cohorts. Suicide rates in the baby boom generation,
those 76 million persons born between 1946 and
1959, are higher than suicide rates in previous gener-
ations. If this sequential birth cohort effect continues,
suicide prevention will be even more urgent. The chal-
lenge to geriatric mental health professionals is truly a
matter of life and death.

—Donna Cohen and Hyoung Soo Kim

See also Bereavement and Grief; Depression and Other
Mood Disorders; Emotions and Emotional Stability
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SURGERY

Surgery is an essential part of treatment for many con-
ditions, such as hip fracture, cancer, osteoarthritis,
coronary artery disease, and cataracts, that is more
common with advanced age. Surgery in those over 65
years of age was once considered to be too risky, but as
the population has aged we have acquired additional
knowledge and new technology, making surgery in
older adults more common and less dangerous. In the
United States, nearly a quarter of all surgeries are per-
formed in older adults, with the annual rate of surgery
nearly double the rate for younger adults.

Traditionally, the risk of surgical procedures
focused more on age than on physiological function.
Patients of advanced age were generally considered 
to be at higher risk for complications and death. 
As a result, cardiac, vascular, and oncologic proce-
dures were frequently not performed on patients of
advanced age. A better understanding of surgical 
care in geriatric patients and continuous technological
advances (especially in minimally invasive proce-
dures) have permitted surgeries once considered to be
too risky. A physician’s understanding of the benefits
of certain surgical procedures such as open heart surg-
eries, vascular procedures, and joint replacements—
even during very old age—has increased the number
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of these procedures performed in the United States.
As a result of our enhanced knowledge, refined tech-
nology, and changing demographics, the number of
surgical procedures performed in the older adult pop-
ulation is expected to increase.

Types of Surgery

Surgeries are usually classified as elective or emer-
gency. In general, elective surgery in healthy older
adults carries a lower risk than does emergency
surgery and has a risk of complications similar to 
that in younger people. However, emergency surgery
carries a higher risk of complications and death, espe-
cially in older adults. A review by S. M. Keller and
colleagues found postoperative mortality rates to be
significantly higher for emergency surgeries (20%)
than for elective surgeries (1.9%) in older adults. To
reduce the number of complications and deaths that
after emergency surgery, it is essential to identify
those at risk for emergency surgery before it is
required. For example, an older adult with an abdom-
inal aneurysm will need frequent evaluation to deter-
mine when an elective surgery will be beneficial.
These frequent evaluations may prevent the need for
an emergency abdominal aneurysm repair.

The incidence of emergency surgery increases with
advancing age. Close to half of the emergency surgi-
cal procedures and a third of the postoperative deaths
after emergency surgery occur in older people. The
most common emergency procedure in older people
involves the large bowel, abdominal wall, stomach,
biliary tract, and small bowel.

Complications

Several factors increase the likelihood of complica-
tions after surgery. First, the type of surgical 
procedure significantly influences the risk of compli-
cations. The vast majority of surgeries in older
adults—noncardiac elective surgeries—are divided
into three surgery-specific risk groups: high surgery-
specific risk, intermediate surgery-specific risk, and
low surgery-specific risk. High surgery-specific risk
procedures include emergency surgeries, aortic and

other major vascular surgeries, surgical procedures
with anticipated prolonged duration, and surgical
procedures associated with large fluid shifts or blood
loss. These types of surgeries have the highest risk of
complications and mortality. Intermediate surgery-
specific risk procedures include carotid endarterec-
tomy, head and neck surgery, orthopedic surgeries,
and prostate surgery. The low surgery-specific risk
procedures include endoscopic and superficial proce-
dures, cataract surgery, and breast surgery. For these
types of surgeries, geriatric patients may return home
after the procedures with a low likelihood of serious
complications.

In addition to the type of surgical procedure, other
factors associated with postoperative complications in
older adults include the skill of the surgeon perform-
ing the surgery and individual specific factors such 
as coexisting medical conditions and functional status
prior to surgery. Coexisting conditions, such as 
recent myocardial infarction, diabetes mellitus, recent
stroke, uncontrolled high blood pressure, anemia, and
malnutrition, all increase the risk of postoperative
complications.

Preoperative Assessment

Functional status or capacity before surgery is also an
important clinical predictor of future outcome after
surgery. In general, functional status is considered to
be good to moderate if the person can climb one flight
of stairs, mow the lawn, or work in the garden. This
level of functional status is adequate for surgery, and
older adults with this capacity have a lower risk of
postoperative complications than do those with poor
functional status.

It is critical to establish appropriate care before 
and after surgery by using the surgery-specific risk
and the patient’s clinical factors and functional capac-
ity. These factors are vital to understand the risk 
of surgery and to prevent complications. Ordinarily,
an older adult with well-controlled medical condi-
tions, good functional status, and a low or intermedi-
ate surgery-specific risk can undergo most surgical
procedures with a low risk of complications and death.
On the other hand, if the older adult has multiple
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active medical problems and poor functional status,
the physician will need to control or stabilize the
coexisting medical conditions (e.g., electrolyte imbal-
ance, infection, severe anemia, dehydration, hypo-
glycemia) when possible before the surgery to
minimize the risk of complications.

Before surgery, the physician commonly reviews the
geriatric patient’s history and performs a physical exam-
ination to assess for potential problems. Depending on
the type of surgery and the patient’s health, the patient
may need additional testing such as a stress test to assess
cardiovascular risk. In complex situations where the risk
of complications is high, the primary care physician,
surgeon, anesthesiologist, and cardiologist may work
together to minimize the surgical risk.

The main goals of this preoperative assessment are
to decrease the probability of complications, espe-
cially cardiac complications, during and after
surgery. Routine parts of preoperative care, in addi-
tion to the preoperative evaluation of risk, include
discussion of the possible risks and benefits of the
proposed operation and the patient’s desire for reha-
bilitation during postoperative care. The potential
benefit must then be weighed against the potential
risk. The risk versus benefit ratio for the surgery
should be discussed, taking into consideration indi-
vidual wishes, life expectancy, risk of performing or
not performing the surgery, life benefits with or with-
out the surgery, other possible therapy, duration of
rehabilitation, and possible changes in quality of life.
The risk versus benefit ratio of surgery varies and is
specific to each individual.

Decisions about having surgery, especially in those
over 85 years of age, is complicated due to the hetero-
geneity of this age group and the limited information
available on the group. Also, very old adults have a
higher risk of complications and mortality from
surgery that can be attributed to a decreasing physi-
ological reserve and an increase of coexisting con-
ditions. Factors associated with postoperative
complications after surgery in very old adults are
decreasing pulmonary, cardiac, renal, and cognitive
functions. The risk of postoperative complications
will depend mainly on the patient’s overall state of
health rather than on age. Chronological age is still

important, however, because factors associated with
postoperative complications are more prevalent in
those over 85 years of age.

Postoperative Care

After surgery, the geriatric patient may go home 
with minimal instructions or stay in the hospital for
observation and care. In general, postoperative care
will include surgery-specific postoperative care and
symptom management such as pain, nausea, and con-
stipation. Pain is extremely common and should be
assessed daily and treated to minimize the chances of
delirium, depression, and other conditions associated
with poor pain control.

Postoperative care also includes preventing com-
plications such as deep venous thrombosis, surgical
wound infection, delirium, and physical deconditions.
Common postoperative complications and problems
include the following:

• Congestive heart failure or myocardial infarction
• Delirium or cognitive dysfunction
• Dysrhythmias
• Thromboembolic event (deep venous thrombosis)
• Respiratory problems or atelectasis
• Urinary retention or urinary incontinence
• Infections (pneumonia, urinary tract infection)
• Adverse drug event
• Fall or immobility
• Pressure sores or pressure ulcers
• Dehydration or undernutrition
• Depression
• Functional decline
• Hypertension or hypotension
• Stress-induced gastrointestinal ulceration
• Constipation or diarrhea

Conversely, interventions to prevent postoperative
complications include the following:

• Support and educate the patient and family.
• Avoid dehydration and overhydration.
• Encourage nutrition.
• Treat pain.
• Avoid unnecessary medications, especially those with

high anticholinergic activity.

550———Surgery



• Follow for signs of infection (i.e., perform daily
surgical wound check).

• Avoid or discontinue bladder catheter or any unnec-
essary tube or line.

• Encourage early rehabilitation such as getting out of
bed and sitting in a chair.

• Avoid excessive stimulation, especially at night.
• Encourage incentive spirometry and deep breath-

ing exercise, especially for those with pulmonary
conditions.

• Use β-blocker medications in those with increased
risk of myocardial infarction.

• Give special attention to thromboembolic prophy-
laxis, bacterial endocarditis prophylaxis, pressure sore
precaution, fall precaution, and aspiration precaution
when indicated.

Postoperative Delirium

One of the most frequent and feared postoperative
complications is postoperative delirium, an acute
disorder characterized by fluctuating disturbances 
in cognition, attention, perception, and arousal,
either with or without prior intellectual impairment.
Incidence of postoperative delirium varies widely,
depending on surgical intervention or procedure. For
example, postoperative delirium is estimated in 40%
of older adults after hip fracture surgery, as compared
with less than 5% after cataract surgery.

Postoperative delirium is probably the result of the
dysfunction of multiple interacting neurotransmitter
systems in the central nervous system. Age-associated
decline in brain physiological reserve makes older
adults more susceptible to it, as does an increased
number of coexisting diseases and numerous medica-
tions. Other associated risk factors include a preexist-
ing cognitive deficit, an emergency operation, use of a
bladder (Foley) catheter, physical restraint, a history
of alcohol abuse, medications, and untreated pain.

Postoperative delirium can be caused by an
event(s) that happened before, during, or after the
surgery. Clinical features of postoperative delirium
include an acute onset of marked fluctuations in
consciousness, behavior, and cognition after surgery.
The older adult may appear to be sedated or hyperac-
tive, to have difficulty in maintaining attention, to be
disoriented, to be unable to recall events, and to have

hallucinations. These symptoms are distressing for 
the individual, the patient’s family, and the primary
care team.

Postoperative delirium can often be prevented by
reducing risk factors such as pain, medication with
high anticholinergic activity, anemia, dehydration,
and sensory overload or deprivation. Managing post-
operative delirium requires prompt detection and
management of the cause(s). A key to management is
to provide supportive care to minimize complications
and improve comfort. For example, older adults with
postoperative delirium will benefit from having ade-
quate space with necessary objects (e.g., eyeglasses,
hearing aids, lamp) close by, a comfortable room
temperature, adequate lighting, no excessive noise or
interruptions, and appropriate nutrition and hydration.
Finally, geriatric patients with postoperative delirium
may have behavioral changes (e.g., aggression, agita-
tion) that require appropriate treatment. These behav-
iors can put patients and/or staff in danger but can
usually be managed with medication.

Postoperative delirium typically improves within a
few days of treatment, although patients may experi-
ence cognitive deficits that last for several weeks or
even months. Older adults who suffer from postoper-
ative delirium have worse health outcomes that do
those who do not. Outcomes include an increased risk
of nursing home placement, increased disabilities,
increased length of hospital stay, and mortality.

Other Postsurgical Complications

Another common complication after surgery in older
hospitalized adults is the risk of losing the ability 
to perform activities of daily living (ADLs). Early
rehabilitation after surgery is required to decrease 
the decline of functional loss and independence.
Rehabilitation is frequently needed before patients
have become deconditioned secondary to prolonged
bed rest. It can be tailored for specific issues such as
those encountered after open heart surgery, hip frac-
ture surgery, and leg amputation.

Many barriers common with aging present when
older adults receive rehabilitation, including cognitive
impairment, dizziness, uncontrolled pain, sarcopenia,
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and an increased number of medical conditions. Also,
older adults may recover more slowly than younger
adults and may require a longer and slower rehabilita-
tion process. These challenges, however, can be man-
aged by a geriatric multidisciplinary team.

—Luis Felipe Amador

See also Geriatric Assessment; Geriatric Team Care; 
Oldest Old; Perioperative Issues
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SYNCOPE

Syncope is defined as a sudden loss of consciousness
and postural tone followed by spontaneous recovery.
The incidence is approximately 6 per 1,000 adults per
year; however, it becomes increasingly more common
with age, particularly after 70 years. In addition to
age, cerebrovascular disease, cardiac disease, use of
cardiac medication, and a diagnosis of hypertension
are risk factors for syncope. The underlying mecha-
nism is inadequate oxygenation of the cerebral cortex
and reticular-activating system of the brain due to
either inadequate blood flow or inadequate oxygen
content in the blood.

There are several categories of causes of syn-
cope. Neurally mediated (reflex) syncope is the most

common; it involves either reflex venous pooling in
the legs or bradycardia; common precipitants include
emotional stress (the “common faint”), urination,
carotid sinus stimulation, and gastrointestinal stimu-
lation. Syncope resulting from orthostatic hypoten-
sion involves a drop in arterial pressure due to
hypovolemia or impaired vascular tone; common
causes include medications, viral illness, blood loss,
dehydration, and autonomic insufficiency (e.g., from
Parkinson’s disease). Cardiac syncope occurs when
reduced heart function, due to arrhythmia, myocardial
damage, or outflow obstruction, leads to impaired
cerebral blood flow. Psychiatric syncope is a syn-
drome in which syncope occurs in the setting of psy-
chiatric disease, a detailed examination is normal, and
syncope is documented without any change in blood
pressure or pulse. Many patients with syncope have
more than one cause or contributing factor.

Because there are many possible causes of syn-
cope, and often multiple risk factors contribute or lead
to loss of consciousness, medical evaluation is often
complex. The basic evaluation involves a history, an
examination, and an electrocardiogram; additional
tests and procedures are then ordered based on this
initial evaluation. Persons with known or suspected
cardiac disease, severe chronic illness, advanced age,
or a life-threatening medical condition (e.g., pul-
monary embolism) should generally be hospitalized
for observation and further evaluation; others can
often be managed as outpatients, especially if a cause
has been identified and treated.

The treatment of syncope depends on its cause.
Often, reductions in medication, treatment of under-
lying conditions (e.g., anemia), maintenance of
adequate hydration, and avoidance of triggers (e.g.,
learning to stand up slowly) will prevent recurrences.
If these measures do not alleviate symptoms, persons
with orthostatic hypotension or neurally mediated
syncope may be treated with compression stockings
or pharmacological therapy (e.g., sympathomimetics,
fludrocortisone). For persons with bradycardia-
related syncope, a permanent cardiac pacemaker is
often curative. For persons with ventricular tachy-
cardia and unexplained syncope in the face of severe
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cardiac disease, an implantable defibrillator may 
be considered.

—Philip D. Sloane 
and Lorraine M. Stone

See also Arrhythmias; Cardiovascular System; Neurobiology
of Aging
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SYSTEMIC INFECTIONS

The literature on bacteremia and sepsis is filled with
jargon, and so the terms used in this entry are defined
first. Bacteremia is the presence of viable bacteria 
in the blood, whereas infection is the inflammatory
response to invasion of sterile tissues by microorgan-
isms. The systemic inflammatory response syndrome
(SIRS) is a physiological response to inflammation
and/or infection along with two or more of the follow-
ing conditions: temperature > 38 degrees Celcius or <
36 degrees Celcius; heart rate > 90 beats per minute;
respiratory rate > 20 per minute; partial pressure of
carbon dioxide (PaCO2) < 32 millimeters of mercury
(mm Hg); and white blood cells (WBC) > 12,000 cells
per millimeter cubed (mm3), < 4,000 cells/mm3, or >
10% band forms. Sepsis is defined as SIRS plus
microbiologically confirmed infection—usually a
positive blood culture.

Risk factors for severe infection in elderly patients
include dementia, delirium, excess injury, aspiration,

decreased gag and cough reflex, endocrine deficiency,
poor nutrition, immunosenescence of T- and B-cells,
immobility, and skin breakdown. The risk factors for
severe sepsis and mortality include those factors plus
concomitant medical illness, diminished cardiopul-
monary reserve, and age-related decrease in organ
function, particularly renal function.

The genitourinary tract is the most common source
of bacteremia in elderly patients, with gram-negative
bacteria being the most commonly isolated causative
agents. Escherichia coli is the leading isolate,
accounting for the majority of urinary tract infections,
followed by Klebsiella, Providencia, and Proteus.
Other frequent sources of bacteremia include the res-
piratory tract, the gastrointestinal tract, and endovas-
cular devices. Among the gram-positive organisms
causing sepsis, Staphylococcus aureus is the most
common, followed by Enterococcus spp. and viridans
group streptococci.

Diagnosing sepsis in elderly patients can be chal-
lenging. Fever may be blunted or absent in many
elderly patients, and others may be hypothermic—a
poor prognostic sign. Presenting symptoms in elderly
patients may include delirium, weakness, anorexia,
malaise, urinary incontinence, and falls. Awareness of
these manifestations may increase the recognition of
sepsis in older patients.

Prompt source control and early administration
of antibiotics are the keys to successful management
of sepsis. Broad-spectrum antibiotic therapy should
be initiated as soon as possible and no later than 
1 hour after the recognition of sepsis. Blood cultures
and other cultures from suspected sites should be
collected before antibiotic administration (if possi-
ble). Aggressive initial resuscitation with fluid is
almost always required, and vasopressors (agents
that increase blood pressure) may be needed to
maintain adequate tissue perfusion. Treatment with
recombinant human-activated protein C should be
considered in patients with a high risk of death due
to severe sepsis unless there is the presence of active
bleeding or platelet counts of less than 30,000/mm3,
and older adults have been shown to benefit as much
as younger adults. Steroids are reserved for patients
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with documented relative adrenal insufficiency.
Packed red blood cell transfusions should be consid-
ered in patients with hemoglobin less than 7 mil-
ligrams per deciliter (mg/dl), except for older
patients with histories of coronary artery disease,
in whom the hemoglobin level should be kept above
10 mg/dl.

Physicians taking care of elderly patients with
severe sepsis must be prepared to discuss end of life
issues early in the patients’ illness. Prolonging life
may be futile in some cases, and withholding or 
withdrawing care may be in the best interest of the
patients. Advanced directives, if available, should
always be followed.

Infective Endocarditis

Infective endocarditis results from infection of the
heart valves or endothelium of the heart with any of
a variety of bacteria, fungi, rickettsiae, or other
agents. The majority of native valve infective endo-
carditis cases are caused by α-hemolytic viridans
group streptococci. The other important pathogens
are S. aureus and Staphylococcus epidermidis. Blood
cultures are positive in 95% of the cases in the
absence of prior antibiotic therapy. In cases of
culture-negative endocarditis, the following organ-
isms should be considered: Legionella spp.,
Chlamydia psittaci and pneumoniae, Coxiella bur-
netti, Bartonella spp., fungi, the HACEK group
(Haemophilus spp., Actinobacillus actinomycetem-
comitans, Cardiobacterium hominis, Eikenella spp.,
and Kingella kingae), and Tropheryma whipplei.
Polymerase chain reaction (PCR) assays are avail-
able for some of these agents, others require that the
blood cultures be kept for up to 3 weeks, and in still
others serological studies will support the diagnosis.

Skin invasion, intravenous drug abuse, and many
medical procedures that are a part of hospitalization
can cause infective endocarditis with gram-positive
cocci. Urinary tract and gastrointestinal procedures
can cause infective endocarditis with gram-negative
bacilli and enterococci. With a high prevalence of

prosthetic valve replacement surgery in older adults,
prosthetic valve infective endocarditis (PVE) is an
important entity to consider. Early PVE (< 60 days
after replacement) is almost always caused by S. epi-
dermidis or S. aureus with occasional isolates due to
enterococci or gram-negative bacilli usually due to a
nosocomial bacteremia. Late PVE is still character-
ized by S. epidermidis and S. aureus as the most likely
causes, but the spectrum of organisms shifts more
toward that of native valve endocarditis with viridans
streptococci and other mouth organisms comprising a
significant minority.

Patients with infective endocarditis may present
with or without fever; nonspecific symptoms such as
lethargy, nausea, and vertigo are most common in sub-
acute presentations. Vascular phenomenon, Roth spots
in the eyes, new or changing murmur, and embolic
events are the most common signs. The diagnosis of
infective endocarditis can be made with transthoracic
echocardiogram (TTE), but unlike young adults in
whom the sensitivity of TTE approximates 80%, the
sensitivity of TTE in older adults is only 40% to 50%
due to poor visualization of smaller vegetations
secondary to increased echogenicity of the valves
consequent to calcium deposition. Transesophageal
echocardiogram (TEE) increases sensitivity to 80% to
90% in older adults.

Treatment of infective endocarditis consists of
antibiotic treatment directed at the identified pathogen
or the most likely causative microorganism if blood
cultures are negative. Duration of therapy depends 
on the organism and antibiotic regimen used, but it
ranges from 2 to 6 weeks and requires intravenous
administration almost universally. Indications for
surgical therapy include marked congestive heart fail-
ure, severe valvular dysfunction, recurrent emboli,
myocardial abscess formation, fungal endocarditis,
and failure of appropriate antibiotics to sterilize blood
cultures.

Antibiotic prophylaxis is available and is effective
for bacterial endocarditis in at-risk patients under-
going dental, upper respiratory tract, gastrointestinal,
or genitourinary procedures. Recommendations for
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endocarditis prophylaxis have been published in the
literature and are widely available.

—Vipul Ganatra and Kevin P. High

See also Advance Directives; Surgery; Valvular Heart
Disease
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TELEMEDICINE

The strict dictionary definition of the word telemedicine
is distance or remote medicine, and therefore it encom-
passes a wide variety of approaches. The simple act of
providing medical advice to patients by a plain old tele-
phone system (the abbreviation POTS is actually used to
refer to this) is perhaps the oldest and most rudimentary
approach. POTS-based transmission of radiological
images began during the late 1940s, whereas the late
1960s saw an early version of interactive video linkage
established between Boston’s Logan International
Airport and Massachusetts General Hospital.

In medical settings, the traditional approach to
telemedicine uses integrated services data networking
(ISDN), a variant of the standard phone line that per-
mits high-speed, but expensive, audio–video transmis-
sion. Usually, this involves a remote and proximal site,
with a patient and a trained assistant (often a nurse or
physician’s assistant) at one end and a medical con-
sultant at the other end. The assistant is an invaluable
resource for physical examination because the provider
at the proximal site is unable to touch the patient and
relies on the expertise of the assistant when peripheral
devices are used. For psychological or psychiatric con-
sultation, a document camera is provided in addition to
the basic camcorder and television monitor hookup.
The document camera allows cross-site viewing of doc-
uments as well as written communication and drawing.
The capability of writing is an asset for psychological

test taking. For medical consultations, a number of
peripheral devices may be connected, with the most
common being otoscopes, dermatology scopes, and
stethoscopes. Occasionally, the transmission may
extend from point to point (e.g., two sites) to multipoint
(three or more sites). For example, a geriatrician might
be brought in from a third site to actively participate
with the primary provider and client. Although the
majority are live interactive transmissions, video and
images such as X-rays may be transmitted at a later
date—a procedure often referred to as store/forward.
The latter are generally reimbursed at a rate lower than
that for live transmissions.

In the public sector, the Department of Defense
(DoD) is the world’s heaviest user of telemedicine in
all of its formats and is the source of many innova-
tions that are readily transferable to civilian health
care. In addition to innovations in peripherals and
portable, battlefield-ready units, the DoD has for
years been developing telesurgical approaches. To
date, pigs and similar animals have been the primary
beneficiaries of telesurgery, but this is expected to
change rapidly. Ongoing research by the U.S. Defense
Advanced Research Projects Agency (DARPA) on
unmanned vehicles and robotic “mules” may provide
support for cognitively  and mobility-impaired elders.

With the advent of cable and digital subscriber line
(DSL), medical-quality transmission is increasingly
possible in private dwellings. One barrier to home use
has been the quality of transmission, which is affected
by bandwidth capacity. Full-motion video at 29.97
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frames per second is considered the standard for
medical transmission. This standard is available over
systems using integrated services digital network
(ISDN), an approach that is compliant with Health
Insurance Portability and Accountability Act (HIPAA)
guidelines. For the Internet, the Moving Picture
Experts Group (MPEG) has established standards for
the bandwidth requirements necessary to support vari-
ous video transmission qualities. MPEG1, for exam-
ple, requires a bandwidth of up to 1.5 megabits (Mbits)
per second and can render medical-quality video. 
To compensate for lower bandwidth connections, man-
ufacturers of videoconferencing equipment have
resorted to the use of codecs (compressor/decompressor
software) to preprocess the video signal.

The most frequent use of telemedicine outside the
standard clinical setting has been Internet chat ses-
sions between patients or between patients and
providers as well as e-mails between patients and
providers. New technologies that allow other applica-
tions of telemedicine are increasingly available. The
following are some examples:

• Home Uses. Telemedicine technologies are
being used by consumers as an adjunct to medical
care and as a stand-alone way of monitoring health.
For years, POTS-based video systems have allowed
health teams to visit newly discharged patients and 
the chronically ill with considerable success. These
virtual visits permitted the medical teams to listen 
to heart and lung sounds, view pill containers, check
progress of wound healing, and so on. Overall, tech-
nologies associated with telemedicine have the poten-
tial to support personal wellness strategies for aging 
in place. In some scenarios, robotics will serve as a 
virtual assistant to the practitioner—or to the client.
Robotic assistants have been tested in assisted-living
facilities. They can be tasked with reminding patients
of upcoming doctor visits, escorting them to physi-
cians’ offices, and providing a stable platform to sup-
port slow-moving patients as they walk. These robots
can use speech recognition software to respond to
patient requests in multiple languages.

• The “Smart House.” Researchers are develop-
ing elder-friendly homes that will monitor inside and

outside activities and also adjust lighting, adjust
temperature, prompt activities of daily living (ADLs),
and detect behavioral abnormalities that might be
symptomatic of a deteriorating medical condition.

• Satellites and Wireless. Researchers are cur-
rently working on mobile health care toolkits that rely
on wireless connections between a cellular telephone
and peripheral medical devices (e.g., blood pressure
cuff, electrocardiograms [EKGs], respirometers).
These devices can interact with devices such as pill
monitors to detect patient medication noncompliance.
Similarly, the DoD is experimenting with vests that
transmit vital signs and wound status of troops in
combat as well as portable handhelds to transmit and
download medical information, robot patient extrac-
tors (to remove injured soldiers in the heat of combat),
and numerous other approaches and devices that may
ultimately facilitate the care of elders. Global posi-
tioning systems (GPSs), including those available in
devices such as cellular phones, not only allow track-
ing of individuals but also detect movement outside of
preset zones such as a room or yard or deviations from
a familiar route to a local store. Such technologies
are being evaluated for their efficacy in tracking and
managing wandering in persons with dementia.

A number of legal and policy issues currently
affect users of telemedicine applications. Legal issues
arise when the provider is not licensed to practice in
the state or country in which the patient resides.
Consider the complication in the circumstance of an
airline passenger from Boston being treated while
flying over Ohio by a physician in Florida. When the
Internet is used, privacy concerns become significant
because e-mail and many Internet applications are not
secure. HyperText Transfer Protocol Secure (HTTPS)
is currently used to encrypt and restrict access to
online medical records or to protect financial transac-
tions. Video encryption is more processor intensive
because bidirectional streams must be compressed
and encrypted during the transmission. Processing
load increases significantly with larger images.

Reimbursement policies have historically been 
a major barrier to telemedicine, but Medicare and
Medicaid and many health insurers provide coverage
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for many of the associated costs. Coverage also varies
from state to state. Users of telemedicine should deter-
mine which health care providers are covered by
insurers and determine the extent to which remote site
costs are covered.

Looking to the future, we find the paradox that
although telemedicine-based approaches would seem
to be the antithesis of the “high-touch, low-tech”
approach to health care that has long defined the
health care of older clients, these older patients, for
the most part, readily accept telemedicine programs.
As expertise and technology advances, the practice of
telemedicine—and the closely aligned fields of robot-
ics and computer science in general—may provide
cost-effective approaches to health care. Although
telemedicine has traditionally been regarded as an
approach best suited to clients at substantial distances
from providers, especially clients in rural settings, the
rapid growth of broadband connectivity suggests that
telemedicine may in the future provide a vehicle for
what might be called a “virtual” day hospital or clinic.
In the case of mobility-impaired elders, the possibility
of visiting multiple health professionals from one site
makes perfect sense. That one site might be a clinic or
physician’s office or even the client’s home.

Ultimately, telemedicine is a concept and approach
that should be considered apart from any particular
technology. Many strategies indeed can be packaged
together under its rubric. Currently, more than 35
hospitals have some version of a mobile robotic
device that allows health professionals to “visit”
patients without leaving their offices. The possibilities
for future applications are nearly endless.

—David Chiriboga 
and William Kearns

See also Health Care System for Older Adults; Rural Health
and Aging Versus Urban Health and Aging
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TEMPERATURE REGULATION

Temperature regulation is a complicated process that
is altered by aging. Temperature is controlled primar-
ily by the hypothalamus in the brain, but the body
relies on a complex mechanism of neurological, cir-
culatory, metabolic, and cardiac pathways to respond
appropriately to heat and cold. Body temperature is
maintained by balanced abilities to generate/maintain
heat and to lose heat. These abilities are influenced by
the body’s basal metabolic rate, muscle activity, and
effects of stress and thyroid hormones. In addition,
many older adults have a diminished ability to
recognize changes in the ambient temperature that
necessitate changes needed to maintain body heat 
(e.g., changing location, changing amount/type of
clothing). Cognitive impairment can further reduce
the likelihood that older adults can initiate appropriate
compensatory behaviors in hot or cold environments.

Hypothermia is the presence of a core temperature
less than 35 degrees Celsius (95 degrees Fahrenheit).
In older adults, it can be due to exposure to air just 15
degrees cooler than body temperature and can be
complicated by physiological changes with aging or
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disease. Shivering, which serves to generate heat,
can be less effective in older adults. In addition to a
reduced basal metabolic rate, older adults might not
be able to mediate thermogenesis via the β-adrenergic
system. Disease processes can cause hypothermia
(e.g., profound hypothyroidism, sepsis), but much
more common risk factors are living alone, dementia,
and use of alcohol and certain medications such 
as benzodiazepines, barbiturates, and phenothiazines.
Social circumstances, including lack of adequate 
heating, are frequent contributors to hypothermia.
Outdoor exposure to extreme cold is not necessary for
hypothermia to develop in older persons; older per-
sons trying to conserve on use of heating may become
hypothermic in their own homes.

Clinically, hypothermic symptoms can be nonspe-
cific and include weakness, confusion, fatigue, and
cool skin. As core temperature decreases, conscious-
ness is frequently lost and cyanosis, bradycardia, and
hypotension can occur. The most significant com-
plications are cardiac arrhythmias. Ventricular fibrilla-
tion is a common cause of death in hypothermic
patients, and it can be refractory to treatment until the
core temperature has been raised above 28 degrees
Celcius. The most specific electrocardiogram (EKG)
finding is a J wave (Osborne wave) following the QRS
complex. Treatment includes rewarming and intensive
care monitoring for multiorgan system dysfunction.
Rewarming techniques include passive techniques 
for those with mild hypothermia (> 32 degrees
Celcius) and core rewarming for those with more
severe hypothermia. Passive maneuvers include
removal from the cold environment and insulation
with blankets and dry clothing. Active treatments
include warmed intravenous fluids and peritoneal
dialysis with warmed dialysate. More rapid warming
is required in cases of more severe hypothermia and
cardiac irritability.

Hyperthermia is the presence of a core temperature
higher than 40.6 degrees Celcius. Older adults gener-
ally present with nonexertional heat stroke due to
impaired homeostatic mechanisms. Older adults may
have a decreased ability to sense an environment as
too warm due to impaired function of thermoregula-
tory centers. With age, decreased or absent sweating

may occur due in part to atrophy of skin and associ-
ated sweat glands, and a higher threshold is required
for sweating to be initiated. Age-related increases in
peripheral vascular resistance may impede cutaneous
vasodilatation as a compensatory cooling mechanism.
Physiological or medication-induced inability to
increase cardiac output may also impair the ability to
dissipate heat through the skin. Medications associ-
ated with reduced sweating include anticholinergics
and phenothiazines. Persons with cognitive impair-
ment or mental health problems might also not recog-
nize the need to take steps to compensate for 
hot environments.

Clinically, heat stroke is a hyperthermic state asso-
ciated with a systemic inflammatory response and
central nervous system malfunction ranging from
impaired judgment to frank delirium or coma. Patients
experience tachycardia and hyperventilation, and a
quarter experience hypotension. Patients also present
with dry hot skin and may have nausea, vomiting, and
shortness of breath. The most seriously ill patients
experience multiorgan system dysfunction. Treatment
is based on rapid cooling to 39 degrees Celcius within
the first hour. This can be accomplished by external
cooling via immersion in cold water; a fan can be
added to aid in convective cooling but is not as effec-
tive. It is recommended that the patient be massaged
vigorously during active cooling to prevent cutaneous
vasoconstriction and shivering.

Steps can be taken to prevent hypothermia and heat
stroke. Periodic medication reviews should be under-
gone to eliminate medication that might put patients at
risk during extremes of temperature. During warm
weather, older adults should be encouraged to drink
plenty of cool liquids and to increase their salt intake
(if possible). Older adults should also wear loose-
fitting, light-colored cotton clothing during heat
waves. Studies of heat-related deaths during prolonged
summer heat waves have found mortality to be higher
for older persons, urban dwellers, persons living alone,
persons using psychoactive medications that impair
sweating, and persons living without air-conditioning
in at least one room in their home. Persons receiving
home health services—a marker of poor health and
physiology vulnerability—are also at high risk for
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heat-related illness and death. Vulnerable persons
should be targeted for special assistance during heat
waves. Community programs deploying air-conditioners
to medically and socioeconomically vulnerable per-
sons can be of benefit, as can the use of cooling cen-
ters for even a few hours a day during extreme heat.
Given the important interactions among age, health
status, and social environment in compensating for
heat- and cold-related stressors, patients and the public
should be better educated regarding the risks that
extremes of temperature present to older adults.

—Lynne Kallenbach

See also Injury Prevention; Normal Physical Aging; 
Skin Changes; Socioeconomic Status
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TERRORISM

See DISASTERS AND TERRORISM

THERAPEUTIC FAILURE

Therapeutic failure has been defined as a failure to
accomplish the goals of treatment resulting from inad-
equate or inappropriate drug therapy and not related to
the natural progression of disease. A lack of therapeu-
tic effect from inadequate drug therapy may include

noncompliance, recent dose reduction or discontinua-
tion, drug–drug interaction, too low a dose of drug pre-
scribed, and inadequate therapeutic drug monitoring.

Therapeutic failure is an important problem
because of its clinical significance and its impact 
on the use of health care resources. As a group, older
adults consume more prescription and nonprescrip-
tion medications than does the rest of the population.
The risks associated with high levels of medication
use include therapeutic failure, medical noncompli-
ance, and adverse drug reactions. Elderly patients on
inadequate drug therapy may suffer from serious mor-
bidity or mortality. These adverse clinical events may
result in emergency department visits and hospitaliza-
tion. Therapeutic failure is a costly problem estimated
at billions of dollars.

Investigators have reported that the prevalence of
therapeutic failure in consecutive hospitalizations for
any reason ranged from 2.7% to 11.4%, whereas the
prevalence of therapeutic failure in hospital admis-
sions due only to drug-related problems ranged from
42% to 55%. Among drug-related hospital admissions
of patients presenting to emergency rooms, therapeu-
tic failure has been reported to be as high as 55.6%.

Few studies have systematically explored the effec-
tiveness of interventions designed to reduce thera-
peutic failure. One study analyzed the effect of an
educational intervention in a department of internal
medicine on drug-related hospital admissions and
found a nonsignificant decrease in admissions.
Investigators have suggested implementing more
intensive monitoring of patients, promoting appro-
priate prescribing through education and quality
improvement efforts, and improving patient under-
standing of prescription drugs and their use. No ran-
domized clinical trials have addressed the efficacy of
any of those proposed intervention strategies, either
alone or in combination.

Standardizing the definition of therapeutic failure
and adopting a valid reliable instrument of measure-
ment would be desirable and helpful in determining
the incidence and risk factors of therapeutic failure
and in designing effective interventions. One group 
of investigators recently designed and tested a new
instrument for therapeutic failure. Large prospective
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studies could be useful in clarifying epidemiologi-
cal issues, and multicenter randomized clinical trials
could also identify which interventions would be most
effective in reducing therapeutic failure and its associ-
ated costs.

—Robert M. Kaiser and Kenneth E. Schmader

See also Adverse Drug Reactions; Age-Related Changes 
in Pharmacokinetics and Pharmacodynamics; Drug
Underuse; Inappropriate Prescribing; Medication
Adherence; Medication Errors; Polypharmacy
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THYROID DISEASE

Thyroid disease is seen quite often in mature adults,
especially hypothyroidism (sluggish thyroid disease),
which may occur in 10% of the population. Typical
symptoms include fatigue, weakness, weight 
gain, constipation, and feeling colder than other
people. In the elderly, many of these symptoms are
subtle or nonexistent. The most common causes of
hypothyroid disease include autoimmune disease
(when the body attacks the thyroid), neck irradiation,
and previous thyroid surgery. Many medicines can
interfere with the function of the thyroid (e.g., amio-
darone) or mimic the symptoms of hypothyroidism
(e.g., metoprolol).

Hypothyroidism can cause individuals to have heart
failure, depression, dementia, cholesterol problems,
and many other difficulties. It is important to have a
simple blood test to evaluate for thyroid dysfunction.

The reassuring fact about hypothyroidism is that it can
be easily treated with medication (thyroid hormone).
The most common thyroid hormone is levothyroxine
(or T4). T4 should be started very slowly in older
adults, and regular laboratory tests are needed.
Placing a patient on too high of a dose can lead to
complications such as chest pain, irregular heart
rhythm, and worsening of osteoporosis.

Taking T4 is simple, and in the majority of indi-
viduals there are no significant side effects. Many
patients are not fully educated in the administration of
this drug. It must be taken on an empty stomach with
water only, and no food should be eaten for 1 to 2
hours after the dose. T4 should not be taken with 
any other medication or else it will not be absorbed
adequately. Sometimes with age, it may be difficult 
to remember to take T4; in these situations, a spouse
or family member may be needed to assist in adher-
ence. In general, patients should take only brand-
name medications such as Synthroid and Levoxyl.
The brand-name medications are not significantly
more costly, and are more reliable, than the generics.

Hyperthyroidism (hyperactive thyroid) is seen less
often in elderly individuals and can manifest in many
ways such as atrial fibrillation (irregular heartbeat),
heart failure, heat intolerance, and weight loss. Long-
term hyperthyroidism can lead to osteoporosis. Many
elderly individuals may present “apathetic” symptoms
such as depression, muscle wasting, and confusion.

The most common causes of hyperactive thyroid
are Graves’ disease (when the body stimulates the thy-
roid excessively) and toxic multinodular goiter (when
an area in the thyroid produces excess thyroid hor-
mone autonomously). Further testing is usually
needed to arrive at a clear diagnosis.

Treatment usually consists of two strategies.
Medication is often tried first. Although medications
can be effective, they are not optimal management.
Individuals who take medication to suppress an over-
active gland usually need multiple blood tests, adding
cost and time. Finally, individuals may become too 
ill to take the oral medications they need, and this
becomes a serious challenge because antithyroid med-
ications cannot be given by intravenous (IV) adminis-
tration in the United States. The second strategy is to
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use radioactive iodine to destroy the thyroid gland—
a safe and effective therapeutic choice offered by 
most medical centers. After the thyroid is destroyed,
resultant hypothyroidism must be treated with T4 as
described previously.

—Rajib K. Bhattacharya

See also Normal Physical Aging; Men’s Health; Women’s
Health
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TRANSIENT ISCHEMIC ATTACKS

See STROKE

TUBERCULOSIS

See PNEUMONIA AND TUBERCULOSIS

TWIN STUDIES

Unlike in animal research, researchers cannot conduct
prospective experiments to identify specific factors
for human aging by assigning individuals with similar
genetic makeup to a variety of environments to “see
what happens” over the life course. As a surrogate
design, researchers study siblings born as a result of a
twin gestation. The basic logic behind twin studies
capitalizes on the following biological concept:
Members of identical (monozygotic) twin pairs share
100% of their genes, whereas fraternal (dizygotic)
twin pairs share 50% of their genes. The greater
resemblance of monozygotic twins than of dizygotic
twins is consistent with genetic influence.

Simplistically speaking, persons with identical
genes and an identical intrauterine environment will
have differences in the course of aging that can be
attributed to factors or exposures unique to one mem-
ber of the pair. On the other hand, if both members of
the pair manifest an aging-related disease, this is
interpreted to mean that the appearance of the disease
is influenced significantly by genetic factors common
to each member of the pair. Additional nuanced inter-
pretations of results from twin studies can be gained
by including fraternal or nonidentical twins and oppo-
site sex pairs in the study sample. Longitudinal studies
of variation in psychological traits among twins have
been a staple of aging research. Historical cohorts of
twin studies include the Swedish Twin Registry with
its Swedish Adoption Twin Studies of Aging and the
Octogenarian Twin Study. The twin study design is
now being replicated among populations not repre-
sented in Scandinavian and European twin cohorts,
including regional twin samples of Whites in the
United States, mainland Chinese, Sri Lankans, and
African Americans. These ethnically diverse samples
of twins add depth to our understanding of the aging
process by allowing researchers to estimate the pro-
portions of genetics and environment to disease and
then to compare the population-specific proportions.
In the case of some diseases, genetics makes a major
contribution (> 80%) in all populations. This does not,
however, mean that the same genes are operational in
all groups. When there are observed population differ-
ences in the relative proportions of genetic and envi-
ronmental influences, the interpretation is less clear.

Historically, interpretation of results from twin
studies has been controversial. One major objection
has been inherent bias in the twin sample due to small
size and biases in ascertainment. This objection has
been largely overcome by the creation of population-
based twin registries where researchers can estimate
the number of twins born during a given year. In many
registries, pairs available for statistical analysis range
from a few hundred to more than a thousand, provid-
ing sufficient statistical power for statistical genetics
methods to model complex traits. A second major
objection to twin studies is the potential for height-
ened disease risk among twins when compared with

Twin Studies———563



singletons. This increased risk is thought to be attrib-
utable to the stress of a twin pregnancy. However, one
study focused specifically on early childhood (0 to 6
years of age) did not show excess mortality risk for
twins. To completely assess the potential effect of a
twin gestation on disease across this life course, more
work needs to be done. To illustrate the problem, con-
sider the association between maternal starvation and
risk of adult-onset schizophrenia. This association 
has been demonstrated using a Chinese cohort and 
a Dutch cohort among adults who were born during
the period immediately after a famine. In each cohort,
rates of the disease were two to three times greater
than the worldwide average of 1 per 100 persons. The
interpretation of these data is that risk of schizophre-
nia is influenced largely by nutritional deficiencies
regardless of population genetic makeup. Twin studies
provide a unique opportunity to weigh the effect of
changing environments or historical events on disease
risk in populations with homogeneous genetics.

During the past 20 years, conceptual, technologi-
cal, and statistical advances have led to improvements
in the construction of twin samples, the collection 
of genetic markers, and the analysis data obtained
from these studies. A systematic review of reports
published between 2000 and 2004 using the search
term “twin studies and aging” resulted in 103 English-
language citations. In addition to long-standing reg-
istries in Sweden, Finland, Denmark, and Norway,
there are other registries in Australia, China, Sri
Lanka, and regional areas of the United States. This
list of registries is not comprehensive and is intended
to provide the reader with a starting point for more
extensive searches. Statistical advances include
improved computational technology as well as the
application of matrix algebra and latent trait analysis
techniques to increase the ability of researchers to
capture sources of trait variation. Collection methods
and improved definition of genetic markers have ben-
efited from the availability of data from the Human
Genome Project as well as from an explosion of pop-
ulation-based molecular epidemiological studies doc-
umenting the presence of critical genes and the strength
of their association with the common disorders of
aging such as cancer, heart disease, osteoporosis,

Alzheimer’s disease, and other mental disorders.
There is widespread evidence from quantitative genet-
ics studies revealing the importance of environmental
effects for nearly every phenotype studied. The new
frontier in twin and family studies seeks to identify
specific features of the environment to measure. It is
also important to understand when during the devel-
opmental timeline these assessments should be con-
ducted. The significance of measurement timing can
be best understood with the disease osteoporosis.
Bone that has increased risk of fracture is usually
measured during late middle age and old age to iden-
tify persons who might benefit from medication and
exercise-based therapies. Childhood—between 8 and
18 years of age—represents a critical period in bone
development when genetic and dietary factors have
their greatest impact on the variation in age of onset of
disease. For prevention purposes, these genetic and
dietary factors are best measured during childhood.
With the goal of understanding why there is so much
individual variation in aging, current research with
twins and families is now incorporating key develop-
ment-specific environmental measures to bear on
genetic inquiry. This line of research should yield
clinically useful information in pharmacogenetics,
age-related disease onset, and (ultimately) the devel-
opment of frailty during old age.

—Toni D. Miles

See also Age–Period–Cohort Distinctions; Biomarkers of
Aging; Epidemiology of Aging
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VALVULAR HEART DISEASE

The heart has four valves that regulate the blood flow
through the upper (atria) and lower (ventricles) cham-
bers of the heart, keeping the flow in one direction.
Valvular heart disease occurs when one or more of
these valves functions incorrectly, disrupting normal
flow through the heart. Common symptoms associ-
ated with valvular heart disease include shortness of
breath, leg swelling, and fatigue.

Normal Heart Valve Function

The four valves of the heart are the tricuspid valve
(connecting the right atrium to the right ventricle),
pulmonic valve (between the right ventricle and
pulmonary arteries), mitral valve (connecting the left
atrium to the left ventricle), and aortic valve (connect-
ing the left atrium to the aorta). The valves are com-
posed of a ring of tissue, the annulus, with two or three
leaflets or flaps of tissue attached that open and close
like a swinging door. These leaflets open to allow
blood flow through the valve and then close to prevent
backward flow of blood into the previous chamber.

Heart Valve Malfunction

Heart valves can malfunction in two ways: by becom-
ing stenotic or by becoming regurgitant. Stenotic
valves have a narrowed opening, due to stiffening of

the leaflets, that can partially block blood flow across
the valve. Regurgitant or “leaky” valves do not close
properly, resulting in backward blood flow with
contraction of the heart. Valves can be both stenotic
and regurgitant. Both conditions can result in decreased
forward flow of blood through the heart (and therefore
to the rest of the body). The heart needs to work
harder to compensate for the decreased forward flow
so as to ensure adequate perfusion of the body. When
the heart is unable to meet these demands, symptoms
of valvular disease occur. Mitral valve prolapse
(MVP) is a specific heart valve malfunction that
occurs when the mitral leaflets flap backward with
contraction of the heart. This may result in a leaky
valve. It occurs in 1% of the population and infre-
quently becomes severe enough to warrant treatment.

Causes

Valvular heart disease can be congenital (a devel-
opmental abnormality) or acquired. Bicuspid aortic
valve disease, the most common congenital valve dis-
ease, is characterized by having only two leaflets,
rather than the usual three, resulting in a regurgitant or
stenotic aortic valve. Acquired valvular heart disease
can be caused by infection or changes in the structure
of the valve. Endocarditis and rheumatic fever are the
two most common infectious etiologies. Endocarditis
is a potentially life-threatening infection in which 
bacteria in the bloodstream attaches to one or more 
of the heart valves. The infection causes growths, or
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“vegetations,” on the valve and also causes degrada-
tion and scarring of the valve tissue. With these
changes, the valve can become either stenotic or
regurgitant. Rheumatic fever results from untreated
streptococcal infection, especially in children. It
causes rheumatic heart disease; that is, an inflamma-
tion of the leaflets that makes them scarred, rigid, and
sticky. It typically affects the mitral valve and can also
result in a stenotic or regurgitant mitral valve.

Acquired changes in valve structure can be caused
by a heart attack or by trauma. The resulting disruption
to the underlying papillary muscles, which contract to
pull on the chordae tendineae that connect to the valve
leaflets, can impair adequate opening and closing of
the valve. If the chordae are stretched, the leaflets 
can flap backward, resulting in a regurgitant valve.
Acquired changes can also be caused by fibrocalcified
degeneration, which typically affects aortic valves in
older adults. It causes thickening of the leaflets, result-
ing in aortic stenosis. The annulus of the heart valve
can also be damaged by a heart attack, heart failure,
high blood pressure, and syphilis. Widening of the
annulus of the valve prevents the leaflets from closing
properly, resulting in a regurgitant valve. Other causes
of valvular heart disease include coronary artery dis-
ease, cardiomyopathy, hypertension, syphilis, radia-
tion, and aortic aneurysms.

Symptoms

The most common symptoms of valvular heart dis-
ease are shortness of breath; palpitations; swelling
(edema) in the feet, ankles, legs, and abdomen; weak-
ness or lightheadedness; and chest pain or discomfort.
Symptoms can present suddenly or progress slowly
over time, reflecting the progression of the underlying
valve disease. However, symptoms do not always
correlate with the degree of stenosis or regurgitation
detected on diagnostic studies.

Diagnosis

The initial presumption of valvular heart disease 
is typically made by history and physical exam.
Symptoms of shortness of breath, leg edema, and

fatigue with evidence of fluid in the lungs (pulmonary
edema), an enlarged heart (cardiomegaly), and/or the
presence of a heart murmur on physical exam suggest
valvular heart disease. A heart murmur indicates tur-
bulent blood flow across a leaky or stenotic valve. The
most commonly used diagnostic test to confirm the
presence of valvular disease is the echocardiogram,
that is, a Doppler ultrasound of the heart’s movement
and blood flow across the valves. Cardiac catheter-
ization, radionuclide scans, and magnetic resonance
imaging (MRI) may also be used to assess the pres-
ence and severity of valve disease.

Treatment

In individuals with underlying valve disease, prophy-
laxis with antibiotics prior to dental procedures
(which can introduce bacteria into the bloodstream)
may be indicated to prevent endocarditis and further
damage to the valves. Medications are used primarily
to control blood pressure and to decrease the work
demands of the heart. Weight gain and leg edema are
treated with diuretics. When valve disease progresses
to the extent that symptoms persist despite these
therapies, both surgical and nonsurgical procedures
are available. Balloon valvotomy can be used to open
a stenotic mitral or aortic valve. Surgery procedures
include both repair and replacement of the damaged
valve. New valves can be biological or mechanical.
Although mechanical valves tend to function longer,
lifelong blood thinners are required.

—Laurie Lavery

See also Arrhythmias; Cardiovascular Disease; Congestive
Heart Failure
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VASCULAR DEMENTIA

Dementia is a clinical syndrome characterized by an
acquired progressive impairment of memory accompa-
nied by persistent decline in abstract thinking, judg-
ment, and/or language. This decline affects quality 
of life and interferes with work, social activities, and
interpersonal relationships. Dementia may be caused
by degenerative disorders of the brain (e.g.,
Alzheimer’s disease) or by a number of other medical
conditions. Dementia caused by cerebrovascular dis-
ease (strokes or infarctions) is called vascular dementia.

After Alzheimer’s disease, vascular dementia is the
second most common cause of dementia, affecting
12% to 20% of patients with dementia. Compared
with Alzheimer’s disease, vascular dementia tends to
occur at a younger age, affects men more often than it
affects women, and is associated with a shorter length
of survival after onset. Vascular dementia may begin
at any time during late life but becomes less common
after 75 years of age, while the incidence of
Alzheimer’s disease continues to rise. Patients with
vascular dementia commonly survive for 6 to 8 years
after the illness begins, and death usually results from
cardiovascular disease or stroke.

The risk factors for vascular dementia are essen-
tially those for vascular disease and stroke. Common
vascular risk factors include advanced age, high
cholesterol, hypertension, obesity, cigarette smoking,
arteriosclerosis, diabetes, elevated homocysteine lev-
els, and the presence of apolipoprotein E (a protein
component essential to lipid metabolism). Alone or
together, these risk factors produce inflammation and
damage to the vessel wall, resulting in narrowing of

vessels and loss of blood flow to the region supplied by
that vessel. Elevated homocysteine levels cause dam-
age to arteries and brain cells by producing endothelial
damage through oxidative stress. Apolipoprotein E,
often found in patients with Alzheimer’s disease, can
increase the risk of dementia in stroke patients through
its effect on lipid metabolism and atherosclerosis.
Stroke may also occur as a result of vessel occlusion
from an embolus originating in the heart or in larger
vessels. Those who are older, have less education, and
have experienced multiple strokes are more likely to
develop dementia.

There are several types of vascular dementia based
on whether the dementia results from strategically
placed single infarctions, occlusion of small vessels,
decreased blood flow (or “hypoperfusion”) to brain
regions on the borders of the brain’s main vessels, or
multiple brain infarctions. The clinical characteristics
of vascular dementia correspond to the location of the
ischemic brain changes, the volume of ischemic tis-
sue, and the etiology of the vascular disease. The clin-
ical hallmark of vascular dementia is the presence of
focal neurological deficits such as localized weakness
and numbness.

A single brain infarct can cause dementia if it
occurs in a brain region critical to intellectual func-
tion. Well-recognized dementia syndromes may result
from strategically placed strokes in the distributions
of the carotid, anterior, middle, or posterior cerebral
arteries. These strokes cause syndromes specific to the
site of the lesion. Involvement in the frontal lobe
results in aphasia, apraxia, disinhibition, and apathy.
A stroke in the hippocampus may result in amnesia, a
stroke in the gyrus angularis may result in construc-
tional problems, and a stroke in the parietal lobe may
result in alexia and agraphia. Strokes in the left hemi-
sphere of the brain tend to increase the risk of vascu-
lar dementia fivefold, especially if the infarctions
involve the posterior cerebral artery or anterior cere-
bral artery territories. Single large vessel strokes are
due primarily to atherosclerosis. The course of this
condition is fluctuating, with episodes of major
impairment interspersed with prolonged lucid periods.
However, not all strokes—even those that occur in
functionally critical areas of the brain—result in
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dementia. The risk of developing dementia following
a stroke can be up to nine times greater than in
patients who have never had a stroke. One year after a
stroke, 25% of patients develop new-onset dementia.

Occlusion of small vessels (e.g., lenticulostriate
arteries, subcortical arterioles) may also cause demen-
tia. Such occlusion is typically caused by damage 
to the vessel wall from long-standing hypertension 
and atherosclerosis. Subcortical structures, such as the
thalamus, basal ganglia, and frontal white matter, are
commonly affected, leading to disruptions of their
connections to the cerebral cortex (particularly the
frontal lobes). This disconnect between subcortical
and cortical structures may result in mental deteriora-
tion as well as localized weakness, exaggeration of
deep tendon reflexes, loss of memory, urinary dys-
function, and parkinsonism. Apathy, depression,
pseudobulbar palsy, psychosis, and gait disturbance
are also often present. The absence of cortical findings
typically denotes the presence of subcortical dementia.

Decreased blood flow to brain regions on the bor-
ders between the brain’s main vessels can result in
intellectual decline. These strokes typically occur in
the border zone region between the territories of the
middle and posterior cerebral arteries and are due pri-
marily to severe hypotension such as that which may
occur during cardiac arrest or loss of blood volume.

Multi-infarct dementia results from the cumulative
effect of multiple large vessel cortical strokes.
Infarctions are typically due to atherosclerotic disease
and can affect both cortical and subcortical areas 
of the brain. The clinical picture is often variable 
and includes memory impairment in conjunction with
patchy deficits across several areas of cognitive func-
tion. The observed neurological symptoms coincide
with the affected regions of the brain. Multi-infarct
dementia typically has an abrupt onset with stepwise
deterioration.

A diagnosis of vascular dementia is made in
patients with both dementia and cerebrovascular
disease, where the latter is believed to be causing the
former. Causality is suggested by the dementia occur-
ring close in time with the vascular event and either an
abrupt or stepwise deterioration in cognitive function.
Although these criteria sound straightforward, the

diagnosis of vascular dementia can actually be
complex because of the overlap in symptoms with
Alzheimer’s disease. Many patients may actually have
elements of both disease processes, a condition 
known as mixed dementia. A variety of scales (e.g.,
the Hachinski Ischemia Scale) have been developed to
help distinguish vascular dementia from dementia
caused by Alzheimer’s disease.

All patients with dementia should receive a full
general medical and neuropsychiatric history and
examination. Certain laboratory studies should also be
obtained, including blood tests for hypothyroidism
and Vitamin B12 as well as imaging of brain structure
with either magnetic resonance imaging (MRI) or
computed tomography (CT) scans. A patient with vas-
cular dementia should undergo a full evaluation of the
heart and arteriole system, including an electrocar-
diogram and other laboratory tests as indicated.
Neuropsychological testing may be helpful in estab-
lishing a formal baseline of cognitive functioning,
which can then be followed over time to assess the
effects of illness and treatment. All patients with
dementia should also be screened for depression,
which is common in patients with dementia and which
is associated with significant comorbidity.

The treatment of vascular dementia is aimed at pre-
vention of further stroke and control of dementia
symptoms. Primary prevention of stroke focuses on
the control of vascular risk factors such as hyperten-
sion, hypercholesterolemia, diabetes, overweight, and
smoking. Secondary prevention concentrates on the
prevention of stroke in patients with existing cere-
brovascular disease and includes use of antiplatelet
(e.g., aspirin), anticoagulant, and vasodilating med-
ications as well as surgery (e.g., carotid endarterec-
tomy). Although these preventive measures may
reduce the risk of stroke and death, it has not been
shown whether they do so in patients with vascular
dementia. Although no current biological treatment
can reverse the effects of a completed stroke, rehabil-
itative efforts—including physical, occupational, and
speech therapy)—may help the patient to recover lost
function.

Treatment of the cognitive and behavioral distur-
bances in vascular dementia generally employs the
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same measures used in patients with Alzheimer’s dis-
ease. The ultimate goal of treatment is to maximize
the patient’s level of function and to ensure safety for
patients and their families. Patients with vascular
dementia may have deficits in brain cholinergic func-
tion (as seen in patients with Alzheimer’s disease) 
and may show mild improvement in cognition, behav-
ior, and activities of daily living (ADLs) with
cholinesterase inhibitors (e.g., Aricept). Patients who
experience comorbid depression, agitation, anxiety,
and emotional lability may benefit from the use of
antidepressant or atypical antipsychotic medications
and psychological therapies. Caring for patients with
dementia is extraordinarily stressful, and caretakers
should be evaluated for depression.

—Lisa MacLean and C. Edward Coffey

See also Alzheimer’s Disease; Cardiovascular System; Lewy
Body Dementia; Memory; Mental Status Assessment;
Mild Cognitive Impairment; Neurobiology of Aging;
Neurological Disorders; Pick’s Disease; Pseudodementia;
Stroke; Vascular Depression
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VASCULAR DEPRESSION

The link between depressive disorders and cerebrovas-
cular disease has been recognized since the mid-
19th century. Depression following brain vascular injury
or vascular depression is now a well-recognized clinical

entity. The most studied subtype of vascular depression,
poststroke depression, occurs in 20% to 50% of cases
within 12 to 24 months following cerebrovascular acci-
dent. The Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) categorizes post-
stroke depression as a mood disorder caused by a general
medical condition with depressive features, major
depressive-like episodes, or mixed features.

The location of the stroke lesion is an important
predictor of depression and its duration. Major
depression is significantly more frequent among
patients with left anterior lesions than among those
with any other lesion locations. However, there is
some disagreement on the role of laterality in the
development of depression.

Vascular risk factors contribute to late-life major
depression. This thesis is supported by data from
computed tomography (CT) and magnetic resonance
imaging (MRI) studies that have identified signal
hyperintensities (HIs) or “silent cerebral infarctions”
in such patients, the association of HIs with age and
cerebrovascular risk factors, and the pathophysiologi-
cal evidence indicating that HIs are associated with
widespread diminution in cerebral perfusion. The
neuropathological correlates of HIs are diverse and
represent ischemic changes together with demyelina-
tion, edema, and gliosis.

Abnormalities on CT or MRI scans can be classified
into three types. First, periventricular hyperintensities
(PVHs), halos or rims adjacent to ventricles, in severe
forms, invade surrounding deep white matter. Second,
single, patchy, or confluent foci may be observed in
subcortical white matter or deep white matter hyperin-
tensities (DWMHs). Third, HIs may be also found in
deep gray structures, particularly the basal ganglia,
thalamus, and pons. Collectively, these three types of
abnormalities have been referred to as leukoareosis or
encephalomalacia. The rate of these findings is higher
in persons with geriatric depression than in normal con-
trols and may be comparable to that in persons with
multi-infarct dementia. Smaller brain volumes and HIs
may provide complementary or autonomous pathways
to late-life major depressive disorder.

Vascular depression has been named only since
1997, when G. S. Alexopoulos and colleagues and 
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K. R. Krishnan and colleagues separately proposed the
concept on the premise that cerebrovascular disease
may be etiologically related to geriatric depressive
syndromes. Patients with clinically defined vascular
depression experienced more cognitive dysfunction,
disability, and retardation, but less agitation and guilt
feelings, than did patients with nonvascular depres-
sion. Patients with MRI-defined vascular depression
were older and had a later age of onset, more apathy,
and a lower incident of family history of depression
compared with those with nonvascular depression.

On the other hand, growing evidence indicates 
that depression may also affect brain vasculature 
and increase cerebrovascular risk. In a large cohort of
elderly patients with diagnosed hypertension, those
with high depressive symptoms were 2.7 times more
likely to suffer from stroke than were nondepressed
hypertensive patients, thereby supporting the
increased risk of stroke with depression.

Provided that cerebrovascular disease and depres-
sion are two interdependent processes, prompt treat-
ment and prevention of either process is very
important for improving outcomes of these chronic
debilitating illnesses.

—Helen Lavretsky

See also Depression and Other Mood Disorders; Imaging 
of the Brain
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VENOUS STASIS ULCERS

Ulcers of the lower extremity are very common in the
older population and require specific treatment based

on the etiology of the lesions. Venous stasis ulcers are
the most common (60% of all lower extremity ulcers),
followed by neuropathic ulcers (secondary to diabetes
mellitus and other conditions that cause nerve damage
and decreased sensation), ischemic ulcers (secondary
to arterial insufficiency), and then miscellaneous
causes (e.g., trauma, autoimmune).

Venous stasis ulcers occur secondary to pedal edema
(swelling) from venous hypertension. The most com-
mon cause of venous hypertension is stenosis of the
deep veins of the leg or abdomen from deep vein throm-
bosis (DVT). A postphlebitic syndrome, consisting of
pain, swelling, and/or ulcerations in the extremity, may
develop following venous thrombosis. In long-term fol-
low-up studies of individuals with histories of DVT, up
to 80% of patients had some symptoms of postphlebitic
syndrome over a 20-year follow-up period.

The pathophysiology of ulcer formation is that
venous return from the leg to the heart is impeded by
a fixed obstruction or stenosis. For venous drainage to
occur, the peripheral venous pressure in the leg must
increase to overcome this gradient. If the venous pres-
sure exceeds the oncotic (fluid absorption) pressure in
the capillary bed, fluid will extravasate (leak) into the
interstitial tissues. Compared with other types of ulcer
development, venous stasis ulcers have a relatively
higher pressure of venous hypertension in the skin 
and soft tissues. Therefore, a state of ischemia occurs,
especially where the skin is thinnest such as over bony
protuberances. This is why venous stasis ulcers typi-
cally occur over the medial and lateral malleolus of
the ankle. It is also common for degradation prod-
ucts of hemoglobin to extravasate into the interstitial 
tissues and impart a brown woody appearance to the leg.

Treatment of a venous stasis ulcer is aimed at heal-
ing of the current ulcer and prevention of further
ulcers. Treatment consists of four main parts:

1. Treatment of sepsis and debridement (removal) of
devitalized tissues

2. Ensuring an adequate blood supply (i.e., checking
for arterial insufficiency)

3. Keeping the wound in a clean, moist healing envi-
ronment with appropriate dressings (Although the
wound is infected, this usually consists of frequent
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saline dressings. As the wound heals and the sepsis is
controlled, weekly dressings with bacteriostatic
properties such as an Unna boot can be used.)

4. Decreasing venous hypertension (The legs should be
elevated above the level of the heart while sitting or
laying flat. Compression stockings should be used
after the wounds have healed to prevent recurrence.)

There are a number of invasive procedures of vary-
ing efficacy that may ameliorate the underlying venous
obstruction (which causes venous hypertension) and
that may be used in patients with severe symptoms not
amenable to conservative therapy. These include
catheter-directed thrombolysis for acute and subacute
proximal iliofemoral DVT with or without balloon
venoplasty and stenting. More invasive procedures
include superficial vein stripping, ligation of perforat-
ing veins, and more complex venous bypass and
venous reconstruction procedures. All of these more
aggressive therapies should be carried out only after
thorough evaluation of deep vein physiology (aero-
plethysmography) and anatomy (proximal and distal
venography) under the direction of a vascular surgeon
with experience in taking care of this problem.

—Geetha Rao

See also Congestive Heart Failure; Foot Problems;
Hypertension; Pressure Ulcers
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VISION AND LOW VISION

Older adults constitute the most vulnerable age group
for vision impairment. Prevalence estimates based
solely on vision acuity criteria of worse than 20/40
indicate that as many as 10% of older adults (65 to 

84 years of age) have vision impairment. At the same
time, national health surveys of adults report that
between 13% and 20% of those age 65 years and
older, and 25% of those age 75 years and older, self-
report problems with their vision even when wearing
corrective glasses or lenses. These self-report figures
include vision impairments due to eye disorders as
well as those resulting from inappropriate refraction
and lack of access to available medical or surgical
treatments. Given the consequences of vision impair-
ment for functional ability and psychological well-
being among older adults, vision impairment during
later life represents a significant public health issue.

There are both normal changes to vision with age
and pathological changes due to eye disorders that
may occur. It is important to know the difference and
to provide appropriate interventions for both to maxi-
mize functional independence for older persons with
age-related vision loss.

Normal Age-Related Vision Changes

Presbyopia is the most common, normal age-related
vision change. The cornea (outer layer of the eye)
tends to become denser and less elastic and yellows,
making it hard to focus on near-vision tasks, typically
resulting in the need for reading glasses. Furthermore,
the pupil reduces in size, meaning that less light is
processed and it is slower to accommodate changing
light conditions. Thus, older adults increasingly need
more light to accomplish the same tasks with each
passing decade. Older adults also tend to have dimin-
ished contrast sensitivity, and colors appear to be less
vivid. All of these normal changes can be accommo-
dated by wearing eyeglasses or contact lenses, using
additional lighting, and/or taking more time to allow
the eyes to adjust to changing light conditions.

Common Age-Related Eye Disorders

An individual’s visual function is affected differently by
various eye disorders, specifically causing overall blur,
central vision loss, and/or peripheral field loss. Low
vision refers to situations in which the impairments
caused by eye disorders cannot be corrected by refrac-
tion, medical, or surgical interventions.
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Cataract, the most common age-related eye
disorder, causes overall blur. Cataract causes a cloud-
ing of the lens, and as the lens darkens it makes 
visual tasks difficult to perform. Fortunately, cataract
extraction with an intraocular lens implant is a highly
successful procedure that restores visual function for
those who are able to have the surgical procedure.

Diabetic retinopathy, one of the potential compli-
cations of long-term diabetes, creates overall hazy,
splotchy, or distorted vision. It is caused by leaking
blood vessels in the eye that can be sealed by laser
treatment. However, scar tissue forms at the point of
the laser intervention and blocks vision in that part of
the retina. Persons with diabetes may report fluctuat-
ing vision at various times of the day due to unstable
blood sugar levels.

Age-related macular degeneration (AMD) affects
one’s central vision and is the leading cause of vision
impairment in older adults in the United States. A
scotoma (blind spot) blocks the central field of 
view, making reading, writing, recognizing faces, or
any other near-distance task very difficult. There are
two types of AMD, “wet” and “dry,” with the latter
accounting for 90% of the cases. The dry form has a
gradual onset and course, and although it may start in
one eye, both eyes will be affected. The wet form is
due to leaking blood vessels beneath the retina and
may be sudden and severe. There is no cure for either
type of AMD, but there are recent treatments that are
becoming available for both types.

Glaucoma is the most common age-related vision
disorder causing peripheral field loss. Glaucoma grad-
ually destroys the cells of the optic nerve. Although
the cause remains unknown, medications, laser treat-
ments, and/or surgery can be used to slow or arrest the
progression of the disease. This type of field loss
affects safe mobility in the home and community, but
it leaves the near tasks of reading and writing intact.

A stroke or head trauma can result in hemianopia,
which is vision loss in half of the visual field. It could
be the right, left, upper, or lower half of the visual
field. Regardless of location, half of the visual field in
both eyes is blocked, making all visual tasks difficult
and making rehabilitation essential to accommodate
the loss.

Consequences of 
Age-Related Vision Impairment

Recent research has underscored that age-related
vision impairment can have profound consequences
for older adults that span functional, psychological,
and health-related domains of everyday life. The
relationship between vision loss and functional dis-
ability during later life has been well established.
Vision impairment is independently associated with
concurrent disability in activities of daily living
(ADLs) and also is a significant predictor of future
functional decline. These relationships have been doc-
umented both in community-based populations and
among older adults in nursing homes. Vision impair-
ment also places older adults at greater risk for
depression, with as many as one third found to expe-
rience significant depressive symptomatology, a pro-
portion that is greater than that among the general
population of older people in the community and that
is equal to or greater than the prevalence of depression
among other groups of medically ill older adults.
Similar to other medical conditions, the experience
and severity of depression are generally not related to
objective indicators of the severity of the disease (e.g.,
poorer visual acuity and/or fields); rather, they are
related to the subjective assessment of the vision loss
and its perceived functional consequences.

At the same time, personal resources (e.g., coping
strategies) and social resources (e.g., perceived avail-
ability and adequacy of informal support) have been
found to mediate the relationship between vision
impairment severity and depression. There is also
recent research suggesting that rates of anxiety symp-
toms and disorders are similarly high, affecting
between one quarter and one third of older adults with
vision impairments.

There is emerging evidence pointing to significant
consequences of vision impairment in terms of health
services use, secondary health conditions, and mortal-
ity. Specifically, vision impairment, as measured by
both clinical indicators and self-report, has been
found to place older adults at greater risk for falls and
hip fractures. Vision impairment has been associated
with increased length of hospital stays, higher number
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of physician visits, and greater use of emergency
room services. Finally, several studies have found that
vision impairment is associated with increased risk of
mortality among older adults.

Vision Rehabilitation

Specially trained professionals provide vision rehabil-
itation services in settings that include hospitals,
vision rehabilitation organizations, private optometric
and ophthalmologic practices, and university facili-
ties. Low vision specialists are optometrists or oph-
thalmologists who have specialized training in the
assessment of remaining functional vision. They pre-
scribe optical devices such as magnifiers, telescopic
lenses, and other adaptive aids including computer
technology to maximize usual residual vision.
Learning compensatory methods to accomplish
ADLs, function in the workplace, participate in social
activities, and travel safely both inside and outside the
home is an important component of vision rehabilita-
tion. These skills are taught by vision rehabilitation
therapists, orientation and mobility instructors, and
occupational therapists with specialized training in
vision rehabilitation. Counseling and/or psychother-
apy are often important components to aid in the emo-
tional adjustment to vision loss. The goal of any
vision rehabilitation intervention is to maximize func-
tional independence and prevent excess disability for
the individual experiencing vision impairment.
Although there is currently only a limited research lit-
erature on the effects of vision rehabilitation for older
adults, recent studies point to the efficacy of these
services in maximizing functional ability and slowing
functional decline. Unfortunately, knowledge about
vision rehabilitation is limited in the general commu-
nity as well as among aging and vision care profes-
sionals, and so many older adults do not access these
services. A resource for locating “Help Near You”
vision rehabilitation services can be found on a rela-
tively recent website (www.visionconnection.org)
created by Lighthouse International.

—Amy Horowitz and Cynthia Stuen

See also Eye Diseases
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VITAMINS, MINERALS, 
AND DIETARY SUPPLEMENTS

Vitamin, mineral, and non-nutrient dietary supplements
are widely used but vary in their safety and efficacy.
Issues include the high requirements for calcium and
Vitamin D, the need for crystalline Vitamin B12, the
possible health benefits of Vitamin E and fish oils, and
drug nutrient interactions with Vitamin K. Older people
should discuss their need for, and use of, supplements
with their physicians rather than self-prescribe.

Multivitamin/Minerals

A multivitamin/mineral supplement does not have
direct health benefits, but it will increase the likeli-
hood of meeting the requirements for most vitamins
and minerals. Supplements marketed to older adults
are preferred because they are usually higher in
Vitamin B12, and lower in Vitamin K and iron, than
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are other supplements. No more than one tablet should
be taken daily.

Calcium and Vitamin D

Calcium and Vitamin D are required for bone health
and possibly for prevention and management of many
age-related disorders. Older people need 1,200 mil-
ligrams (mg) of calcium and 1,000 international units
(IU) of  Vitamin D daily. Vitamin D-fortified milk is the
richest food source, with 300 mg of calcium and 100 IU
of Vitamin D per cup. In the United States, milk intake
is one to two cups daily (or less for some ethnic
groups). Thus, most older people need supplements of
these nutrients but should not exceed the upper levels
(2,500 mg for calcium and 2,000 IU for Vitamin D).

Vitamin B12

Vitamin B12 is necessary for the brain, other nervous
tissue, and red cell development. Approximately 5% to
15% of older people are Vitamin B12 deficient.
Digestion of protein-bound Vitamin B12, but not crys-
talline Vitamin B12, is impaired by atrophic gastritis
(affecting up to 30% of older people) and antacids. So,
older people should consume crystalline Vitamin B12
from fortified foods or supplements. Although the rec-
ommended dietary allowance (RDA) is 2.4 micrograms
(mcg), several studies show that at least 12 mcg of crys-
talline Vitamin B12 daily helps to prevent Vitamin B12
deficiency. Supplements marketed to older adults often
contain 12 to 50 mcg—levels considered to be safe.
Those diagnosed with Vitamin B12 deficiency need
high amounts provided orally (500 to 2,000 mcg per
day) or intramuscularly (1,000 mcg per month).

Vitamin E

Vitamin E is an antioxidant with many other cellular
functions. The health benefits of the different chemi-
cal forms in foods are not entirely known, so con-
sumption of Vitamin E–rich foods such as vegetable
oils is recommended. The preferred chemical form in
supplements is “d-alpha,” which has the highest affin-
ity for Vitamin E transporters in the body. Average
consumption from foods is only approximately half of

the RDA. There may be health benefits to consuming
200 to 400 IU, which is far above the RDA and well
below the upper level of 1,000 IU. These intakes of
Vitamin E maximize blood concentrations and have
been associated with improved immune function in
some studies. A few studies also have suggested that
high intakes may slow the progression of dementia.
Physician supervision of high intakes of Vitamin E is
prudent because of concerns about increased risk 
of bleeding.

Fish Oils

Fish and fish oil supplements contain omega-3 fatty
acids, show strong evidence for lowering the risk of
cardiovascular disease, and show emerging evidence
of benefits for brain and joint health. A weekly intake
of 8 ounces of fatty fish, such as salmon, trout, and
herring, is recommended. Those who do not eat fish
should consider taking 1 to 3 grams of fish oil daily. It
is not yet clear whether plant sources of omega-3 fats
have the same health benefits as do those from fish.

Vitamin K

Vitamin K is found mainly in green vegetables and
vegetable oils, is well known for its role in blood clot-
ting, and is needed for skeletal and cardiovascular
health. The RDAs are 120 mcg for men and 90 mcg
for women, and there is no upper level. High 
and/or variable intakes of Vitamin K may interfere
with blood-thinning medications (e.g., warfarin
[Coumadin]). One serving of green vegetables (½ cup
cooked vegetables or 1 cup raw leafy greens) daily is
recommended to help meet Vitamin K requirements.
Those taking blood thinners should eat the same
amount of green vegetables each day but should not
completely avoid Vitamin K because doing so may
cause Vitamin K deficiency and/or a high sensitivity
to Vitamin K-containing foods and supplements.

Non-Nutrient Supplements

Few non-nutrient, or “herbal,” supplements have been
reviewed systematically for safety and efficacy, for
example, by the Agency for Healthcare Research and
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Quality or the Cochrane Review System. Such
reviews show that glucosamine is both effective and
safe for relieving some symptoms of osteoarthritis,
St. John’s wort may be effective for short-term treat-
ment of mild to moderately severe depressive disor-
ders, Ginkgo biloba may modestly improve cognition
and function in those with cognitive impairment or
dementia, and garlic modestly improves blood lipid
profiles but has little effect on other indexes of car-
diovascular health or cancer. Non-nutrient supple-
ments may interact with medications. For example,
garlic, G. biloba, echinacea, ginseng, St. John’s wort,
and kava are of concern, especially regarding interac-
tions with anticancer drugs and blood thinners.

Recommendations

Individuals should discuss their use of, and need for,
supplements with their physicians; consider interac-
tions with prescribed medications; avoid self-
prescribing; buy name brands or store bands from a
trusted source such as a local pharmacy or grocery
store; and avoid buying on the Internet. Those choos-
ing to take nutrient supplements should take close 
to 100% of the daily value for most nutrients.
Multivitamin/mineral supplements generally do not
provide adequate calcium and Vitamin D, so addi-
tional supplements of these nutrients are needed for
most people. Assuming a typical intake of 1 cup of
Vitamin D–fortified milk daily, the following supple-
ments may offer health benefits: one multivitamin/
mineral formulated for older adults with 400 IU of
Vitamin D and at least 12 mcg of Vitamin B12, addi-
tional calcium supplements to provide 500 to 600 mg

of calcium, additional Vitamin D supplements to
provide approximately 800 IU of Vitamin D (e.g.,
two 400-IU tablets, one 1,000-IU tablet), between 200
and 400 IU of Vitamin E in the d-alpha form, and 
(for those who do not eat fish) additional supplements
of 1 to 3 grams of fish oil. High-dose antioxidant sup-
plements are not warranted at this time for prevention
of cancer or heart disease. Caution should be used
with non-nutrient herbal supplements, and they
should be discontinued before surgery because several
may promote bleeding and interfere with other aspects
of surgery and recovery.

—Mary Ann Johnson

See also Nutrition and Public Health; Nutrition, Malnutrition,
and Feeding Issues
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WOMEN’S HEALTH

Women outnumber men in the U.S. geriatric popula-
tion. Currently, approximately 40 million Americans
are postmenopausal women, with a projected increase
to 60 million by 2030, when one in four women will
be over 65 years of age. Fully 66% of all 85-year-olds
are women, and women make up 85% of all nursing
home residents. Of the approximately 32 million
elderly Medicare beneficiaries, 19 million are women.
Therefore, by default, geriatric medicine is a specialty
concerned predominantly with the health of older
women. A thorough understanding of this topic is
important for all who care for older adults.

Appreciating principal causes of mortality is the first
step to better understanding. Coronary heart disease is
the leading cause of death for American women; one in
five women is affected by some form of the disease. In
2001, 498,900 women died from heart attacks and

other coronary events, comprising 53.6% of all coro-
nary deaths that year. Unfortunately, many women
remain unaware of their heart disease risk, considering
it a primarily “male” disease. Public awareness cam-
paigns are under way to help change this misconcep-
tion. Cancer is the second leading cause of death, and
stroke is the third, in women over 65 years of age.

Screening and preventive medicine remain important
components of comprehensive health care as a woman
ages. The U.S. Preventive Services Task Force (USP-
STF) recommends annual mammography and clinical
breast exams to at least 70 years of age and potentially
thereafter if a woman has a reasonable life expectancy at
that point in her life. Pap smear testing can be stopped
in most women by 65 years of age if they have a single
established sexual partner (or are abstinent), have had
regular screening throughout their lifetime, and have no
history of an abnormal Pap smear. Pelvic exams, how-
ever, should be continued annually as a screening mea-
sure for intrapelvic or vaginal abnormalities. Finally, the
USPSTF recommends bone densitometry at least once
for all women age 65 years and older.

Women undergo predictable physiological
changes as they age. On average, menopause begins at 
51 years, after which estrogen levels drop precipi-
tously. Estrogen target organs, such as the vagina,
uterus, cervix, and oviducts, undergo atrophy in the
low-estrogen environment. Vaginal atrophy results in
decreased vaginal secretions, wall thinning, and
greater susceptibility to infection. Resultant vaginal
dryness can lead to painful sexual intercourse and
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decreased libido. Menopause-related skin changes 
in collagen synthesis and hair distribution cause
decreased skin elasticity and increased prominence of
coarse facial hair. Loss of estrogen receptor stimula-
tion in the bladder wall leads to decreased bladder
muscle tone, which can exacerbate urinary frequency
and incontinence. Following menopause, levels of
total and low-density lipoprotein cholesterol and
triglycerides increase, whereas levels of high-density
lipoprotein decrease. This results in a lipid profile of
increased risk, and rates of myocardial infarction and
stroke amplify. The relationship between the loss of
estrogen and cognitive dysfunction remains unclear.

Hormone replacement therapy has been used to
help mitigate some of these physiological changes,
but its role in menopause has changed dramatically
over the past 10 years. In 2002, the Women’s Health
Initiative (WHI), a large nationwide randomized con-
trolled trial of conjugated estrogen and medroxyprog-
esterone versus placebo therapy, stopped prematurely
after an average of 5.2 years of follow-up due to
increased risks of coronary heart disease, stroke,
venous thromboembolism, and breast cancer in the
population receiving hormonal therapy. However, the
absolute risk of an adverse event in a woman on 
hormonal therapy remained very low (19 additional
events per year per 10,000 women). Fracture and
colon cancer rates were reduced in the treated group,
but those who did develop colon cancer had more
aggressive tumors. As a result of the WHI findings,
hormone replacement therapy’s primary indication is
now one of perimenopausal symptom control, with
therapy used for the shortest duration possible.
Because systemic absorption is negligible at appropri-
ate doses, local vaginal estrogen therapy remains an
acceptable long-term therapeutic option for many
women with atrophic vaginitis or other postmenopausal
genitourinary conditions.

With normal aging comes a markedly increased
risk of urinary incontinence. Prevalence of urinary
incontinence in elderly women ranges from 35% to
45%. Women with histories of vaginal delivery are 
2.5 times more likely to report incontinence than 
are nulliparous women. Estrogen loss at menopause 
leads to changes in urogenital tissues, significantly

increasing the risk of urge, stress, and mixed inconti-
nence. In some women, medical treatments, including
vaginal estrogen, can be effective as the sole therapy.
However, because the etiology of urinary inconti-
nence is usually multifactorial, lone medical therapy
might not be enough to control symptoms adequately.
Constipation, poor mobility, dementia, medications,
and many other factors can contribute to urinary
incontinence, especially in the frail elderly. As such, a
multipronged therapeutic approach (e.g., Kegel exer-
cises, pessaries, medication review, bladder retrain-
ing, scheduled toileting, constipation therapies,
mobility enhancement, [sometimes] surgery) is usu-
ally the most effective.

Osteoporosis is also a common consequence of the
physiological changes of aging in women. Women’s
peak bone mass is maintained until their mid-30s,
when gradual loss of bone density begins. This loss
accelerates rapidly at menopause. Estrogen is critical
in the bone remodeling process. Loss of estrogen,
either via premenopausal oophorectomy (surgical
removal of the ovaries) or at menopause, leads to an
imbalance in bone remodeling with resultant
decreases in bone mineral density. Other risk factors
for osteoporosis are known, but in women estrogen
loss is likely the most significant. Estrogen replace-
ment therapy is effective in increasing bone density.
However, given the known risks of hormonal therapy
and the availability of other effective agents, specifi-
cally bisphosphonates, estrogen is no longer the first-
line agent for osteoporosis treatment.

Dementia risk also increases as women age.
Approximately 5% of American women over 60 years
of age have dementia. This figure rises to 12% after 75
years and to 28% after 85 years. The risk of dementia
is higher and the average life span is longer in women
than in men. As such, considerable study of female-
specific dementia therapies has been undertaken.
Estrogen receptors are found throughout the brain. The
memory-critical cholinergic system is enhanced by
estrogen. Cohort studies examining estrogen therapy
and dementia risk initially raised hopes that estrogen
therapy would be beneficial in preventing dementia.
However, more recent data from the cognitive dys-
function arm of the WHI, the WHI Memory Study,
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showed that combination estrogen–progesterone ther-
apy in women over 65 years of age increased the risk
of developing dementia. Another group in this study
treated with estrogen alone showed neither protective
benefit nor increased risk. As a result, hormonal ther-
apy is no longer recommended for dementia preven-
tion. Cholinesterase inhibitors remain first-line
dementia treatment in both women and men.

Depression is a common, but underrecognized,
condition of older women. Women are twice as likely
as men to experience major depression. Decreased
estrogen levels may be associated with depressed
mood. In some women, social factors and transitions
may exacerbate depression. It is common for social
supports to change or fall away as women age. Fully
70% of women over 75 years of age are widows.
Depression symptoms are associated directly with
increased mortality, especially cardiovascular deaths.
Unfortunately, depression is not the only underrecog-
nized issue in older women’s health.

Older women experience many unrecognized
social and systematic inequities. Despite the fact that
women comprise the overwhelming majority of the
geriatric population and make up the most common
population in geriatric practice, most studies of geri-
atric diseases have been conducted in predominantly
male populations. For example, even though women
experience congestive heart failure (CHF) at rates sur-
passing those of men, most CHF studies not only have
been done in predominantly male populations but also
have focused on a type of CHF found more often in
men than in women. Efforts are under way to increase
the number of women in clinical trials. Financial dis-
crepancies exist as well. In 1993, the median annual
income of an older man living alone was $14,983,
whereas it was $8,499 for a single older woman. The
discrepancies are even more pronounced for minority
elderly women. In 1998, 54% of nonmarried Black
women over 65 years of age and 61% of elderly
Hispanic women had incomes below the poverty line.
In Medicare patients, three of the four most common
illnesses with the highest out-of-pocket costs (e.g.,
arthritis) are more common in women than in men. In
addition, studies in 1996 and 1997 found that, on aver-
age, Medicare reimbursed male-specific procedures at

rates 44% higher than those for comparable female-
specific procedures. 

In summary, older women’s health is an important
topic encompassing multiple epidemiological, biolog-
ical, and social aspects of medical care. It is the major
focus of geriatric practice. Older women not only
experience diseases specific to females but also expe-
rience common diseases in unique ways. Increased
attention to gender-specific research is needed to help
further knowledge in this area. Disparities in income
and financial structures continue to abound. Improved
awareness of these disparities may help spark efforts
to improve both the quality of life and the quality of
medical care for elderly women in America.

—Amy Jo Haavisto Kind and Molly Carnes

See also Alzheimer’s Disease; Depression and Other 
Mood Disorders; Economics of Aging; Incontinence;
Menopause and Hormone Therapy; Osteoporosis
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WORK, HEALTH, AND RETIREMENT

The relationships among work, health, and retirement
are instances of the more general association between

Work, Health, and Retirement———581



individual capacity and role performance. Occupational
and economic roles, including leisure consumption,
want healthy capable occupants. Individuals, for their
part, favor roles that conserve physical and emotional
well-being. Health, therefore, figures significantly in
the allocation processes that operate to convert cohorts
of older workers into retirees.

The two major empirical questions in this area are,
first, how health affects the decision to work or retire
and, second, how retirement affects health. Research
findings about these matters might not always be
consistent because the definition of the two main
constructs—health and retirement—can vary consid-
erably across research designs. Health can be mea-
sured by objective or subjective indicators and as
physical or mental status. Retirement can be a full or
partial withdrawal from work (paid employment) and
occasionally plays out as a series of transitions. To
further complicate matters, the nature of jobs and the
labor market changes over time, as does the composi-
tion of the older worker cohort, and thus the question
of work, health, and retirement merits periodic
reappraisal.

Before Retirement

Retirement as it is now understood—as pensioned
leisure—is not widely available to workers until
national governments can organize social security
programs and tax incentives that marshal replacement
income as an inducement to leave the labor force. In
the United States, this had occurred by the mid-20th
century. Prior to this time, people who could not self-
finance their retirements were prone to work until
their health no longer permitted such activity. In the
modern welfare state, workers can now exit the labor
force voluntarily at ages far in advance of likely dis-
ability or death.

Yet health still limits the productive careers of some
workers when they find themselves unable to perform
on the job. Approximately 20% to 30% of retirements
involve ill health or disability as the primary reason for
retirement. Moreover, health is probably implicated in
an even greater share of job exits; for example, when
employers discourage older workers who are believed

to lack productive capacity. Laws against age discrim-
ination have largely eliminated mandatory retirement
on the basis of age, yet some workers still face age
limits on employment because certain occupations 
are legally deemed to be too strenuous or cognitively
demanding past a certain age (e.g., commercial airline
pilots, police officers, firefighters).

Health and the means to maintain it figure into
retirement in other ways. Some workers are motivated
to retire out of a desire to preserve their health or
enjoy retirement “while they can.” The timing of
retirement can also hinge on the continued availability
of employer-sponsored health insurance prior to the
Medicare eligibility age of 65 years. Because working
couples collaborate in timing their exits, the health
issues of one spouse can influence the retirement deci-
sion of the other spouse.

Even as impaired health—actual or anticipated—
can limit work careers, sustained good health can
extend working life in a labor market that includes
more service, retail, and part-time jobs. Although the
average American worker retires prior to 65 years of
age, substantial numbers still work into later life. At
70 to 74 years of age, nearly 20% of men and more
than 10% of women are still in the labor force on a
part-time or full-time basis.

After Retirement

Because disability and impairments can prompt retire-
ment, when groups of workers and retired age peers
are compared with each other, the retirees will, on
average, appear to be less healthy. This observation
may have given rise to a common idea that retirement
puts workers at risk for declining health. In addition,
if working is believed to be crucial to one’s identity
and self-fulfillment, retirement would seem to be a
perilous step.

However, epidemiological studies have shown reli-
ably that occupational retirement does not generally
raise the risk of mortality or decline in physical and
mental health. In fact, there are suggestions that, if
anything, retirement benefits health somewhat. Such
studies are more conclusive when they follow contin-
uing workers and new retirees over time while taking
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into account ill health as a reason for having retired 
in the first place. The absence of an average adverse
effect of retirement on health nevertheless admits the
possibility of circumstances (e.g., involuntary retire-
ment, income loss) that are distressing to the point of
dysphoria and illness, but such outcomes are not com-
mon. Whereas a minority of exiting workers may be
vulnerable to emotional upset, contemporary surveys
show that a large percentage of men and women alike
express satisfaction with retirement. Because retire-
ment is now a normative transition of the life course,
workers can anticipate and prepare for it while draw-
ing on the experience of earlier retirees, easing its
potential as a stressful life event.

Would the health of individuals be better served 
by working or being retired? This question is not
answered easily. Advocates can tout the tonic qualities
of work or the salutary features of retirement leisure,
yet so long as retirement is a voluntary step, it is well
to remember that people tend to elect the work or
retirement status that is congenial to them.

Finally, if retirement is viewed as a stage of life,
health also shapes people’s views about when that
stage ends. Some regard retirement as a “third age” of
life—free from work and devoted to personal fulfill-
ment—that presumes a capacity to function indepen-
dently. When debility curtails one’s accustomed
leisure pursuits, the retirement stage makes way for a
“fourth age” of dependence, frailty, and death. Thus,
health enables the retirement lifestyle, just as it
enables work careers.

—David J. Ekerdt

See also Disability and the Disablement Process; Positive
Attitudes and Health; Social Networks and Social Support
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Econ. 2004;23:269–299.

Costa DL. The Evolution of Retirement: An Economic
History. Chicago: University of Chicago Press; 1998.

Kasl SV, Jones BA. The impact of job loss and retirement 
on health. In: Berkman LF, Kawachi I, eds. Social

Epidemiology. New York: Oxford University Press;
2000:118–136.

Weiss RS. The Experience of Retirement. Ithaca, NY: Cornell
University Press; 2005.

WOUND HEALING

Older adults may experience negative changes in sev-
eral aspects of the wound-healing process, including
changes in the structure of the skin, in inflammatory
responses, and in immunological regulation. Age-
related changes in the structure of the skin contribute
to delayed wound healing. Although the overall thick-
ness of the epidermis changes little with age, there 
is increased unevenness due to more variability in 
the size, shape, and structure of keratinocytes—cells
that produce keratin, which forms the outer layer of
the epidermis. The rate of keratinocyte production and
its migration to the skin surface—a critical feature 
of healing—decreases with age. Other age-related
changes include decreases in soluble collagen and
decreases in elasticity. These changes in skin structure
contribute to inefficiency of wound healing with age
and lead to increased risk of infection.

Aging is also related to changes in the inflammatory
responses of healing, including delayed permeation 
of macrophages and lymphocytes into wounds and a
decreased proliferative response by lymphocytes. Age-
related changes in neuroendocrine function, including
decreased production and secretion of human growth
hormone (hGH) as well as decreased insulin-like
growth factor 1 (IGF-1), may also contribute to slowing
of the wound-healing process. However, aspects of
wound healing may be enhanced by age-related
changes, including increased secretion of leukocytes
and a heightened inflammatory response.

Wound healing among older adult caregivers of
persons with dementia is significantly slower than
wound healing among age-matched controls due 
to immunological dysregulation associated with the
chronic psychological stress of caregiving. In the
absence of stress or immune dysregulation, produc-
tion of cytokines increases early during the process
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of wound healing and then diminishes over time.
Stress-induced elevations in glucocorticoids may
inhibit fibroblast growth and cytokine production,
and this then contributes to delayed wound healing.
Stress-related elevations in cortisol are associated
with suppressed cytokine production. In turn, sup-
pressed cytokine production among stressed older
adults has been associated with significant delays in
wound healing, and lower levels of proinflammatory
cytokines have been found at the wound sites of
middle-aged and older women with higher levels of
self-reported stress. Thus, psychological stress
appears to interact with age to promote immune
down-regulation, and this may contribute to delayed
wound healing.

Behavioral factors that are more common among
older adults, such as sedentary behavior and poor
nutrient intake, may impair wound healing by delay-
ing the inflammatory response. Recent research sug-
gests that increased physical exercise may have a

positive effect on wound healing among healthy older
adults. Behavioral interventions that improve nutri-
tional status or reduce stress (e.g., relaxation, stress
management) may have future applications for
enhancing wound healing among older adults.

—Charles F. Emery 
and Jamie L. Jackson

See also Immune Function; Infectious Diseases; Skin
Changes; Stress; Venous Stasis Ulcers

Further Readings and References
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healing: Kiecolt–Glaser et al. (1995). Adv Mind–Body
Med. 2001;17:15–16.

Thomas DR. Age-related changes in wound healing. Drugs
Aging. 2001;18:607–620.
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Online Resources and Health 
and Aging Organizations

Agency for Healthcare Research and Quality
www.ahcpr.gov
The Agency for Healthcare Research and Quality
(AHRQ) supports health services research that will
improve the quality of health care and promote evi-
dence-based medicine and decision making. The
AHRQ is one of 12 agencies within the Department of
Health and Human Services. It is the lead agency
charged with improving the quality, safety, efficiency,
and effectiveness of health care for all Americans.

Alzheimer’s Association
www.alz.org
The Alzheimer’s Association is the first and largest
voluntary health organization dedicated to finding
prevention methods, treatments, and (eventually) a
cure for Alzheimer’s disease. It is the world leader in
Alzheimer’s research and support.

Alzheimer’s Disease Education and Referral Center
www.nia.nih.gov/alzheimers
The Alzheimer’s Disease Education and Referral
(ADEAR) Center website is designed to provide cur-
rent, comprehensive Alzheimer’s disease information
and resources from the National Institute on Aging.

American Academy of Nursing
www.nursingworld.org/aan
The American Academy of Nursing (AAN) is
dedicated to serving both the public and the nursing
profession by advancing health policy and practice
through the generation, synthesis, and dissemination
of nursing knowledge.

American Association for Geriatric Psychiatry
www.aagpgpa.org
The American Association for Geriatric Psychiatry
(AAGP) is a nationwide association representing and
serving its members and the field of geriatric psychia-
try. The AAGP is committed to promoting the mental
health and well-being of older people and improving
the care of those with late-life mental disorders. The
AAGP’s mission is to further the knowledge base and
standard of practice in geriatric psychiatry through
education and research and to advocate for meeting the
mental health needs of older Americans.

American Association of Colleges of Nursing
www.aacn.nche.edu
The American Association of Colleges of Nursing’s
(AACN) educational, research, data collection, gov-
ernmental advocacy, publications, and other programs
work to establish quality standards for bachelor’s 
and graduate degree nursing education. The AACN
assists deans and directors with implementing those
standards, influences the nursing profession to
improve health care, and promotes public support of
baccalaureate and graduate education, research, and
practice in nursing.

American Association of Retired Persons
www.aarp.org
The American Association of Retired Persons
(AARP) is the leading nonprofit, nonpartisan mem-
bership organization for people age 50 years and older
in the United States. The AARP has more than 35 mil-
lion members. The group is known for providing a
host of services to this ever-growing segment of the
population.
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American Association of Retired Persons
International Section
www.aarp.org/international
The International Section of the American Association
of Retired Persons (AARP) website addresses global
aging issues through the Global Aging Program. The
program aims to help people live longer, healthier,
more financially secure, and productive lives by iden-
tifying the best ideas and practices on key policy
issues. The section convenes international opinion
leaders and policymakers to share their expertise and
develops research on health and long-term care, livable
communities, older workers, and retirement income.

American Cancer Society
www.cancer.org
The American Cancer Society (ACS) is a nationwide
community-based volunteer health organization dedi-
cated to eliminating cancer as a major health problem
by saving lives, preventing cancer, and diminishing
suffering from cancer through education, research,
advocacy, and service.

American College of Preventive Medicine
www.acpm.org
The American College of Preventive Medicine
(ACPM) is the national professional organization for
physicians committed to preventing disease and pro-
moting good health. The ACPM has approximately
2,000 members who are engaged in preventive medi-
cine practice, teaching, and research. It was estab-
lished in 1954.

American Counseling Association
www.counseling.org
The American Counseling Association (ACA) is a
nonprofit professional and educational organization
that is dedicated to the growth and enhancement 
of the counseling profession. The ACA is the world’s
largest association, exclusively representing profes-
sional counselors in various practice settings.

American Diabetes Association
www.diabetes.org
Founded in 1940, the American Diabetes Asso-
ciation (ADA) is the nation’s leading nonprofit

health organization, providing diabetes research,
information, and advocacy. The ADA conducts
programs in all 50 states, reaching hundreds of
communities. Its goal is to prevent and cure dia-
betes as well as to improve the lives of all people
affected by diabetes.

American Geriatrics Society 
www.americangeriatrics.org
The American Geriatrics Society (AGS) is a not-for-
profit national organization composed of geriatric
health care professionals, researchers, and other con-
cerned individuals. The AGS’s mission is to improve
the health, independence, and quality of life for all
older people.

American Heart Association
www.americanheart.org
The American Heart Association is a national volun-
tary health organization whose mission is to reduce
disability and death from cardiovascular diseases 
and stroke.

American Medical Association
www.ama-assn.org
On issues ranging from tobacco to adolescent health,
and from AIDS to Medicare, the American Medical
Association speaks out on issues important to patients
and the nation’s health.

American Psychiatric Association
www.psych.org
The American Psychiatric Association is a medical
specialty society that is recognized throughout the
world. With more than 35,000 U.S. and international
member physicians, the association works to ensure
humane care and effective treatment for all persons
with mental disorder. It is the voice and conscience 
of modern psychiatry. Its vision is a society that has
available, accessible, quality psychiatric diagnosis
and treatment.

American Psychological Association
www.apa.org
The American Psychological Association (APA) is a
scientific and professional organization that represents
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psychology in the United States. The APA is the
largest association of psychologists worldwide, with
more than 150,000 members.

American Society on Aging
www.asaging.org
The American Society on Aging (ASA) is the largest
organization of professionals in the field of aging. The
ASA’s resources, publications, and educational oppor-
tunities are geared toward increasing the knowledge
and skills of people working with older adults and
their families.

Arthritis Foundation
www.arthritis.org
The Arthritis Foundation is a national not-for-profit
organization that provides advocacy, programs, ser-
vices, and research for the more than 100 types of
arthritis and related conditions.

Centers for Disease Control and Prevention
www.cdc.gov
The Centers for Disease Control and Prevention (CDC)
is one of the 13 major operating components of the
Department of Health and Human Services. Since it
was founded in 1946 to help control malaria, the CDC
has remained at the forefront of public health efforts
to prevent and control infectious and chronic diseases,
injuries, workplace hazards, disabilities, and environ-
mental health threats.

Centers for Medicare and Medicaid Services
www.cms.hhs.gov
The Centers for Medicare and Medicaid Services’
(CMS) mission is to ensure health care security for
beneficiaries. The CMS’s vision is to serve benefi-
ciaries by opening its programs to full partnership
with the entire health community so as to improve
quality and efficiency in an evolving health care
system.

Centro Latinoamericano y Caribeno de
Demografia/Envejecimiento y Desarrollo
www.eclac.cl/celade/envejecimiento
The Centro Latinoamericano y Caribeno de Demografia/
Envejecimiento y Desarrollo (CELADE) is the

population section of the United Nations Economic
Commission for Latin American and the Caribbean
(CEPAL). The CELADE includes a section on
regional information on aging. This website provides
access to full-text documents, statistical data, and
events. Site and texts are in Spanish.

Gerontological Society of America
www.geron.org
The mission of the Gerontological Society of America
(GSA) is to provide researchers, educators, practition-
ers, and policymakers with opportunities to under-
stand, advance, integrate, and use research on aging 
to improve the quality of life for aging persons. The
GSA is a nonprofit association with more than 5,000
members in the field of aging.

Global Aging Initiative Program
www.csis.org/gai
The Center for Strategic and International Studies
(CSIS) established the Global Aging Initiative (GAI)
in 1999 to raise awareness of the scope and magnitude
of the challenges of an aging world and to encourage
timely reform. Since its inception, the GAI has pur-
sued an ambitious educational agenda by organizing 
a half dozen major international conferences—in
Beijing, Berlin, Brussels, Paris, Tokyo, Zurich, and
Washington, D.C.—that have brought together world
leaders to discuss common problems and explore com-
mon solutions.

HelpAge International
www.helpage.org
HelpAge International is a worldwide network of
nonprofit organizations with a mission to work with,
and for, disadvantaged older people worldwide to
achieve a lasting improvement in the quality of their
lives.

Hospice Foundation of America
www.hospicefoundation.org
The Hospice Foundation of America provides guid-
ance in the development and relevance of hospice and
its philosophy of care with the goal of enhancing the
American health care system and the role of hospice
within it.
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International Association of Gerontology 
and Geriatrics
www.iagg.com.br
The International Association of Gerontology and
Geriatrics (IAGG) is dedicated to promoting the high-
est levels of achievement of gerontological research
and training worldwide and to interacting with other
international, intergovernmental, and nongovern-
mental organizations in the promotion of gerontologi-
cal interests globally. The IAGG promotes the highest
quality of life and well-being of all people as they
experience aging at individual and societal levels.

International Federation on Ageing
www.ifa-fiv.org/en/accueil.aspx
The International Federation on Ageing seeks to
inform, educate, and promote policies and practice to
improve the quality of life of older persons around 
the world.

International Psychogeriatric Association
www.ipa-online.net
The International Psychogeriatric Association (IPA) is
a unique and diverse professional health care society
promoting better geriatric mental health across dis-
ciplines, borders, and geriatric issues. The IPA was
founded in 1982.

Meals on Wheels
www.mowaa.org
The Meals on Wheels Association of America
(MOWAA) is the largest and oldest organization in
the United States representing those who provide
meal services to people in need.

National Alliance on Mental Illness
www.nami.org
The National Alliance on Mental Illness (NAMI) is
the nation’s largest grassroots mental health associa-
tion dedicated to improving the lives of persons living
with serious mental illness and their families. Started
in 1979, the NAMI has become the nation’s voice on
mental illness and includes NAMI organizations in
every state and in more than 1,100 local communities
across the country whose members join together to

meet the NAMI mission through advocacy, research,
support, and education.

National Association of Computerized Data 
on Aging
www.icpsr.umich.edu/nacda
The National Association of Computerized Data on
Aging’s (NACDA) mission is to advance research on
aging by helping researchers to profit from the under-
exploited potential of a broad range of data sets. The
NACDA acquires and preserves data relevant 
to gerontological research, processes them as needed
to support effective research use, disseminates them to
researchers, and facilitates their use.

National Center for Complementary and
Alternative Medicine
http://nccam.nih.gov
The National Center for Complementary and
Alternative Medicine (NCCAM) is 1 of 27 institutes
and centers that make up the National Institutes of
Health. The NCCAM is committed to exploring com-
plementary and alternative healing practices in the
context of meticulous science, training complemen-
tary and alternative medicine researchers, and dis-
seminating reliable information to the public and
professionals.

National Center for Health Statistics
www.cdc.gov/nchs/default.htm
The National Center for Health Statistics (NCHS) web-
site is a rich source of information about America’s
health. As the United States’ principal health statistics
agency, the NCHS gathers statistical information to
guide actions and policies to improve the health of the
nation’s people. It is a unique public resource for health
information and a critical element of public health and
health policy.

National Council on Aging 
www.ncoa.org
The National Council on Aging (NCOA) is dedicated
to improving the health and independence of older
persons and increasing their continuing contributions
to communities, society, and future generations. The
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NCOA was founded in 1950 and is a 501(c)3 organi-
zation located in Washington, D.C.

National Institute on Aging
www.nia.nih.gov
The National Institute on Aging (NIA) leads a broad
scientific effort to understand the nature of aging and
to extend the healthy active years of life. The NIA 
is one of the 27 institutes and centers of the National
Institutes of Health. In 1974, Congress granted
authority to form the NIA to provide leadership in
aging research, training, health information disse-
mination, and other programs relevant to aging and
older people. The NIA is now the primary federal
agency designated to conduct Alzheimer’s disease
research.

National Library of Medicine
www.nlm.nih.gov
The National Library of Medicine (NLM) is the
world’s largest medical library. The NLM collects
materials and provides information and research ser-
vices in all areas of biomedicine and health care.

National Science Foundation
www.nsf.gov
An independent federal agency, the National Science
Foundation (NSF) was created by Congress in 1950
“to promote the progress of science; to advance 
the national health, prosperity, and welfare; [and] to
secure the national defense.” The NSF is the funding
source for approximately 20% of all federally sup-
ported basic research conducted by America’s col-
leges and universities with an annual budget of
roughly $5.5 billion.

NIHSeniorHealth.gov
http://nihseniorhealth.gov
NIHSeniorHealth.gov features authoritative and up-
to-date health information from centers and institutes
of the National Institutes of Health. In addition, the
American Geriatrics Society provides independent
reviews of some of the material found on this website.
Each health topic includes general background infor-
mation, open-captioned videos, quizzes, and frequently

asked questions. New topics are added to the site on a
regular basis.

Parkinson’s Disease Foundation
www.pdf.org
The Parkinson’s Disease Foundation (PDF) is a 
leading national presence in Parkinson’s disease
research, public advocacy, and patient education. The
PDF works for the nearly 1 million people in the
United States living with Parkinson’s disease by fund-
ing hopeful scientific research and supporting people
with Parkinson’s, their families, and their caregivers
through educational programs and support services.

Red de Investigación del Envejecimiento en
América Latina y el Caribe
www.realce.org
The Red de Investigación del Envejecimiento en
América Latina y el Caribe (REALCE) was formed by
a group of researchers seeking to enhance all aspects of
research about the social, economic, health, well-being,
and quality of life aspects of the process of population
aging in Latin America and the Caribbean region. The
REALCE seeks to maximize the research capacity 
in the region through dissemination of research news
such as research findings, ongoing studies, available
data and how to obtain them, upcoming conferences
and similar professional events, study findings, and
training opportunities.

United Nations Program on Ageing
www.un.org/esa/socdev/ageing
The objective of the United Nations is to contribute 
to the creation of an international community that
enables the building of secure, just, free, and harmo-
nious societies offering opportunities and higher stan-
dards of living for all. The United Nations Program on
Ageing website contains the United Nations programs
and policies pertinent to global aging.

U.S. Census Bureau
www.census.gov
First gathered in 1790 on horseback, the U.S. Census
is one of the oldest regular activities in the United
States. The sole purpose of the census and is to collect
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general statistical information from individuals and
establishments so as to compile statistics.

U.S. Social Security Administration
www.ssa.gov
The U.S. Social Security Administration (SSA) 
pays retirement, disability, and survivors benefits to 
workers and their families and also administers 
the Supplemental Security Income program. The SSA
also issues Social Security numbers.

World Health Organization
www.who.int/en
The World Health Organization (WHO) was estab-
lished in 1948 and is the United Nations special-
ized agency for health. The WHO’s objective is the
attainment by all peoples of the highest possible
level of health. Health is defined in WHO’s consti-
tution as a state of complete physical, mental, and
social well-being and not merely the absence of
disease or infirmity.
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Abbey Pain Scale, 449
Abbreviated Comprehensive Geriatric

Assessment (aCGA), 311
Abdominal aortic aneurysms, 41
Abuse. See Elder abuse and neglect
Accelerated aging syndromes, 1–2

brain changes, senile plaques/neurofibrillary tangles and, 1
Down syndrome and, 1
genetic abnormalities and, 1
Hutchinson-Gilford syndrome and, 1
Werner’s syndrome and, 1–2
See also Active life expectancy (ALE); Biological

theories of aging
Accidental death, 408

See also Patient safety
Accreditation Council for Graduate 

Medical Education (ACGME), 241
Acculturation, 58, 274
ACE inhibitors, 11, 116, 151, 169, 223
Acetylcholine deficiencies, 36, 415, 416
Acetylcholinesterase inhibitors, 166, 378
Acid-fast-bacilli (AFB) smear/culture, 466, 467
Acid reflux, 439, 440
Acquired/iatrogenic Creutzfeldt-Jakob disease (iCJD), 127
Acrochordons, 519
Actinic keratoses, 519
Actinobacillus actinomycetemcomitans, 554
Active life expectancy (ALE), 2–4, 268

activities of daily living/instrumental activities of 
daily living and, 2, 4

calculation/characteristics of, 3
dependent life expectancy and, 3
disability-free life expectancy and, 2
disablement process concepts and, 3
educational attainment and, 186
general model of health transition and, 2, 2 (figure)
health-adjusted life expectancy and, 4
healthy life years and, 4
minimum set of health expectancies, harmonization of, 3–4
morbidity-free life expectancy and, 2
population-level mortality/morbidity data and, 2–3
summary measure of population health and, 2
years of healthy life and, 3
See also Compression of morbidity; Disability and the

disablement process; Longevity; Longitudinal Study of
Aging (LSOA); Multiple morbidity and comorbidity

Activities of daily living and instrumental 
activities of daily living, 2, 4–6

activities of daily living tasks, 4–5

assessment instruments, 5–6
Barthel Index of ADL, 5
cataracts and, 217
foot problems and, 225
functional status of individuals and, 5, 238
homemaker/chore programs, home care and, 278
instrumental activities of daily living, 5
Katz ADL Index, 5
late-life disabilities, 6
long-term care populations, surveys of, 6
predictive utility of, 5–6
prevalence of disabilities and, 6
rehabilitation effectiveness and, 4
surveys of long-term care populations and, 6
See also Caregiving; Disability and the disablement process;

Driving; Exercise and physical activity; Mobility; Mobility
assessment; Performance measures of physical function;
Rehabilitation therapies

Activity limitation-free life expectancy, 4
Activity theory, 482
Acupuncture, 113
Acute confusional state, 137
Acute cystitis, 300
Acute inpatient care, 120, 121 (table)
Acute lymphoblastic leukemia (ALL), 91, 92
Acute myelogenous leukemia (AML), 91, 92
Acute stress disorder, 46
Acyclovir, 517
Adjusted average per capita cost (AAPCC), 344
Adjustment disorder with depressed mood, 145
Administration on Aging (AoA), 25, 26
Adrenal glands, 38
Adrenocorticotropin hormone (ACTH), 415
Adrenopause, 501
Adult day care, 338, 345
Adult development. See Life course perspective 

on adult development
Adult Protective Services (APS), 188, 189
Advance Data From Vital and Health Statistics, 402
Advanced Cognitive Training for Independent 

and Vital Elderly (ACTIVE) study, 358
Advanced glycosylated end products (AGEs), 314
Advance directives, 6–9, 202, 239, 321, 450

Creutzfeldt-Jakob disease and, 128
documents for, 7–9
do-not-resuscitate orders and, 8–9
durable powers of attorney and, 7, 321
health care surrogate, 7
hospital/physician response to, 9
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living wills and, 7–8, 450
purpose of, 6–7
terminal status, definition of, 8
verbal expressions of intent and, 6, 8
video statements of intent, 8
See also Death, dying, and hospice care; 

Elder abuse and neglect; Legal issues
Advanced practice nurses (APNs), 423
Adverse drug reactions (ADRs), 9–10, 23

adverse drug events and, 9
computerized order entry systems and, 10
definitions of, 9
delayed reactions and, 11
delirium/confusional states and, 138
dose adjustments and, 10
drug allergy identification and, 10
epidemiology of, 9–10
identification of, 10
infectious disease treatments and, 302
kidney/liver function changes and, 10
monitoring of therapy, errors in, 9
patient-prescriber communication and, 10
pharmacist review of medications and, 10
polypharmacy and, 9, 10
prescribing errors and, 9
prevention strategies, 10
risk factors for, 9–10
See also Adverse drug withdrawal events; Age-related 

changes in pharmacokinetics and pharmacodynamics;
Drug–disease interactions; Drug–drug interactions;
Inappropriate prescribing; Kidney aging and diseases;
Polypharmacy

Adverse drug withdrawal events (ADWEs), 10–11
clinical manifestations of, 10–11
definition of, 10
drug classes associated with, 11
epidemiology of, 11
information on, 11
prevention recommendations/precautions for, 11
risk factors for, 11
See also Adverse drug reactions; Age-related changes in 

pharmacokinetics and pharmacodynamics; Drug–disease
interactions; Drug–drug interactions; Inappropriate
prescribing; Polypharmacy

Adversity. See Early adversity and late-life health
Advisory Committee on Immunization Practices (ACIP), 303
Advocacy organizations, 12–13

multiple advocacy tools and approaches to, 12
need for, 12
nursing home ombudsman programs, 12
public programs/policies and, 12
social capital of the aging and, 12
socioeconomic trends, emerging policy issues and, 12–13
See also Aging Network; Assisted living; Health care 

system for older adults; Health and public policy; 
Long-term care (LTC); Medicaid; Medicare; National
Institute on Aging (NIA)

Aerobic exercise, 212, 213, 418, 501, 503
Affective assessments, 238
Affect and mood. See Depression and 

other mood disorders
Affiliation needs, 411
Africa, 13–16

burden of infectious and noncommunicable 
disease in, 14, 15, 16 (table)

data, identification/production of, 15
disease/mortality patterns, vital registration 

systems and, 14–15
fertility rates and, 13
global population aging and, 13
health transitions, demographic transitions and, 14–15
HIV/AIDS and, 14
legal/policy frameworks and, 16
life expectancy in, 13–14, 15 (table)
morbidity, compression/expansion of, 14
older persons, percentage of, 13, 13 (table)
osteoarthritis incidence, 51
political will and, 15
population health profiles in, 14
public health, health systems issues and, 16
See also African Americans; Ethnicity and race; 

Global aging; HIV and AIDS
African Americans, 16–20

access to basic health care and, 17, 19
activities of daily living/instrumental activities 

of daily living and, 18
adverse life conditions and, 17, 19
cancer surveillance data and, 18
caregiving practices and, 103
cataracts and, 217
centenarians and, 107–108
clinical trials, participation in, 109, 110, 111
demographic data on, 16–17
diabetes control and, 151
diseases, causes of death, 18
divorce rates and, 347
epidemiology for, 17
future research on, 19–20
grandparent caregiving and, 17
health behaviors of, 19
health status, factors in, 17
heart failure, transthyretin gene and, 99
hypertension and, 284
hypertonicity and, 222
illness/chronic disease processes in, 18–19, 109
life expectancy for, 17–18
marital status/living arrangements and, 17
morbidity/mortality/chronic disease profiles for, 17–19
poverty rate and, 17
religiosity/spirituality, healing and, 113
rural residency and, 497
strength training exercise and, 213
See also Africa; Ethnicity and Race; Migration

African Union Policy Framework, 16
Aged Care Innovative Pool (Australia), 64
Ageism, 131, 264, 547
Agency for Healthcare Research and Quality,

112, 250, 576–577, 585
Age-period-cohort (APC) distinctions, 20–21

accounting/multiple classification model and, 21
age effects and, 20
age-period-cohort analysis, definition of, 20
aggregate population-level data and, 20–21, 21 (table)
cohort effects, 20
Moore-Penrose generalized inverse, equality constraints, 21
period effects, 20
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statistical methods, modeling assumptions of, 21
technical problems with, 20
See also Demography of aging; Epidemiology 

of aging; Longevity; Longitudinal research
Age-related changes in pharmacokinetics 

and pharmacodynamics, 22–24
absorption processes and, 22
adverse drug reactions and, 23, 24
adverse drug withdrawal events and, 11
Cockcroft and Gault equation and, 23
decreased/increased sensitivity to drug actions and, 23
distribution processes and, 22
drug–drug interactions and, 23
elimination processes and, 23
hepatic metabolism and, 23
lung elimination, reduction in, 23
metabolic processes and, 23
pharmacodynamic processes, 23–24
pharmacokinetic processes, 22
polypharmacy and, 23
renal elimination, impairment of, 23
single-dose administration studies and, 22
See also Adverse drug withdrawal events; 

Drug–disease interactions; Drug–drug interactions;
Inappropriate prescribing; Kidney aging 
and diseases; Polypharmacy

Age-related macular degeneration (AMD), 217–218, 574
Aggression, 28, 69, 70
Aging. See Accelerated aging syndromes; 

Anti-aging interventions; Biological theories of aging;
Biomarkers of aging; Demography of aging; 
Economics of aging; Epidemiology of aging; 
Expectations regarding aging; Global aging

Aging enterprise, 130
Aging in Manitoba (AIM) Longitudinal Study, 24–25

database topics, 24
database, utility of, 25
methodology of, 24
public policy and, 25
research questions in, 24–25
See also Canada

Aging Network, 25–27
challenges of, 26–27
contracting for services and, 25
cultural/linguistic competence and, 27
diversity of services and, 25–26
emerging expectations for, 27
fragmentation of services and, 27
funding sources/allocation, 26, 27
history of, 26
home-/community-based services, 25, 27
Information and Assistance service, 26, 27
lead advocacy role and, 25
organizational structure of, 25
policy development/planning and, 25
politics/policies and, 27
prioritized services and, 26–27
safety net programs and, 26
sliding fee scales and, 26
successes of, 26
See also Continuum of care; Demography of aging; 

Health communication; Health promotion and disease
prevention; Long-term care (LTC)

Agitation, 27–30, 324
behaviors, descriptions of, 28–29
caregiving strategies and, 29
clinical evaluation/treatment, 29–30
conceptual models of, 28
definition of, 27–28
dementia and, 28, 29–30, 69
depression/psychiatric disorders and, 28, 29
ecological aging and adaptation theory, 28
epidemiological research on, 28
evaluation/intervention, elements of, 29
hyperactive behavior and, 28
neuropsychiatric symptoms/neuropsychological 

deficits and, 28
nursing home patients and, 28
pharmacological management approach, 29–30, 39
precipitating factors, 28, 29
See also Alzheimer’s disease (AD); Anxiety disorders; Behavioral

disorders in dementia; Delirium and confusional states;
Depression and other mood disorders; Long-term care
(LTC); Pain; Vascular dementia

Agoraphobia, 45
AIDS. See HIV and AIDS
Aid to Families with Dependent Children (AFDC), 349
AIM database. See Aging in Manitoba (AIM) 

Longitudinal Study
Air plesmography, 80
Alameda County Study, 197
Alaska Natives. See Native Americans and Alaska Natives
Alcoholics Anonymous (AA), 267
Alcohol use and abuse, 30–32, 239

abuse, characteristics of, 30
alcohol moderation strategy, 267
anxiety disorders and, 46
arrhythmias and, 50
at-risk drinkers and, 30
brief intervention and, 32
cognitive-behavioral therapy, 32
community agency referral network strategy and, 31
community-based adults and, 31
delirium/confusional states and, 138
depression screening and, 31
disability/disablement process and, 159
early-onset abusers, psychological problems/

age-related stresses and, 31
epidemiology of, 31
fractures and, 228
gatekeeper referral models and, 31
head/neck cancers and, 91
hidden abusers, 31
Hispanic elders and, 273, 375
hypertension and, 284
impairment and, 30
late-onset abusers, recent losses/life changes and, 31
medical patients and, 31
metabolism of alcohol, 30
motivation for treatment and, 31–32
Native American/Alaska native elders and, 409, 410
older adults and, 30, 31
problem drinkers/at-risk drinkers and, 30
relapse prevention, 32
screening/case finding and, 31, 480
social indicators of problems and, 30–31
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social support networks and, 31, 32
stroke risk and, 538–539
symptoms of, 30
treatment for, 31
treatment recommendations, 32
See also Age-related changes in pharmacokinetics 

and pharmacodynamics; Bereavement and grief;
Complementary and alternative medicine; 
Depression and other mood disorders

Aldosterone level, 223
Alendronate, 443
Allergies to drugs, 10
Alliance for Retired Americans, 12
Allostatic load and homeostasis, 32–34, 342, 418

biomarkers for, 78
cardiovascular system, challenges to homeostasis and, 101
cumulative impact of responses to stress, 33–34
educational backgrounds and, 34
genetics/early development and, 34
homeostasis, stress episodes and, 33
indicators of allostatic load, 33–34
individual-level factors and, 34
lifestyle choices and, 34
metabolic syndrome group and, 34
nervous/cardiovascular systems and, 33
neuroendocrine group and, 34
physiological measures, stress response and, 34
physiological responses to stress and, 33
proprogrammed nature of biological aging and, 33
reserve capacity, aging process and, 418
social relationships and, 34
socioeconomic differentials in health and, 34
wear-and-tear theory and, 33
See also Biological theories of aging; MacArthur 

Study of Successful Aging
Alpha-adrenergic agonists, 298
Alpha-adrenergic antagonist, 298
Alpha-blockers, 166
Alpha-glucosidase inhibitors, 151, 153 (table)
Alternative medicine. See Complementary 

and alternative medicine
Alzheimer Disease Research Centers, 117
Alzheimer’s Association, 36, 119, 585
Alzheimer’s disease (AD), 35–37, 377

acetylcholine regulation and, 415
advancing age, risk factor of, 365
African American elders and, 19
agitation and, 28, 36
amyloid-beta protein and, 364
amyloid processing and, 35, 36
apolipoprotein E gene and, 47
Asian American elders and, 57, 58
behavioral symptoms of, 36
biological markers for, 36
biological progression, slowing of, 36
biomarkers and, 78
bladder/kidney infections and, 200
caregiving and, 102, 103
characteristics of, 35
decisional capacity and, 320
depression and, 36, 103, 146
diagnosis of exclusion for, 36, 37
dronabinol therapy and, 38

elder self-expression and, 264
genetics, causes of dementia and, 35–36
genetic testing issues and, 203
Hispanic elders and, 274
Honolulu-Asia Aging Study/Honolulu 

Heart Program and, 282
life planning, quality of life maintenance and, 36–37
mild cognitive impairment and, 35
Native American/Alaska native elders and, 409
pathology of, 35
pharmacological treatments for, 36
psychosocial treatments for, 36–37
senile plaques/neurofibrillary tangles and, 1, 35, 414
staff training and, 188–189
treatments for, 36–37, 415
See also Consortium to Establish a Registry for 

Alzheimer’s Disease (CERAD); Delirium and confusional
states; Lewy body dementia (DLB); Memory; Mental status
assessment; Mild cognitive impairment (MCI); Pick’s
disease; Pseudodementia

Alzheimer’s Disease Assessment Scale-cognitive 
(ADAS-cog), 378

Alzheimer’s Disease Centers (ADCs), 404
Alzheimer’s Disease Cooperative Study, 404
Alzheimer’s Disease Education and Referral 

(ADEAR) Center, 405, 585
Amantadine, 23, 416–417, 465
Ambulation. See Mobility
Ambulatory care, 120, 121 (table)
American Academy of Neurology, 367
American Academy of Nursing (AAN), 585
American Association of Colleges of Nursing (AACN), 245, 585
American Association for Geriatric Psychiatry (AAGP), 585
American Association of Homes and Services for the Aged, 12
American Association of Retired Persons 

(AARP), 12, 25, 165, 268, 510, 526, 585
American Association of Retired Persons 

International Section, 586
American Automobile Association (AAA), 165, 304
American Board of Family Medicine, 241
American Board of Internal Medicine, 241
American Cancer Society (ACS), 89, 525, 586
American College of Preventive Medicine (ACPM), 586
American Council on Pharmaceutical Education (ACPE), 241
American Counseling Association (ACA), 586
American Diabetes Association (ADA), 148, 586
American Geriatrics Society (AGS), 240, 389, 586, 589
American Health Insurance Plans, 338
American Heart Association, 586
American Hospital Association, 266
American Medical Association (AMA), 165, 257, 266, 586
American Medical Association White Paper 

on Elderly Health, 229
American Nurses Association (ANA), 245, 423, 424
American Nurses Credentialing Center, 424
American Pain Society, 447
American Psychiatric Association, 27, 137, 139, 586
American Psychological Association (APA), 586–587
American Public Health Association, 12
Americans’ Changing Lives survey, 347–348
American Society on Aging (ASA), 587
Aminoglycosides, 23
Amitriptyline, 474
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Amnestic mild cognitive impairment (aMCI), 377
Amoxicillin, 466
Amputation, 149–150
Amyloid-Beta protein, 364, 369, 414
Amyloid deposition, 99
Amyloid processing, 35, 36
Amyotropic lateral sclerosis (ALS), 417
Anabolic therapies, 37–39

androgens and, 37–38
appetite stimulants, 37, 38, 39
dronabinol (tetrahydrocannabinol) and, 38, 39
growth hormone and, 38–39
involuntary weight loss and, 37, 39
megestrol acetate and, 38, 39
mirtazapine and, 38, 39
osteoporosis and, 443
oxandrolone and, 38, 39
pharmacological appetite stimulants and, 37
See also Body composition; Body mass index; Sarcopenia

Analgesics, 138, 399, 448, 449, 458–459, 517
Androgens, 37–38
Andropause, 364, 500–501
Anemia, 39–40

bone marrow stem cells and, 40
causes of, 40
definition of, 40
erythropoietic agents and, 40
hemoglobin and, 39–40
inflammation secondary to disease and, 40
nutritional deficiencies and, 40
oxygen transport and, 40
pathophysiological etiology of, 40
prevalence of, 40
socioeconomic status and, 40
stem cell defect and, 40
treatment of, 40
See also Cardiovascular system; Kidney aging and diseases

Anemia of chronic disease (ACD), 40
Anemia of chronic inflammation (ACI), 40
Anesthesia. See Perioperative issues; Surgery
Aneurysms, 40–41

causes/risk factors of, 41
locations of, 40–41
shapes of, 41
symptoms of, 41
treatments for, 41
See also Cardiovascular system (CVS); Smoking; Stroke

Anger, 137
Angina pectoris, 209
Angiotensin II receptor blockers (ARBs), 116, 151, 223
Angiotensin-converting enzyme (ACE) inhibitors,

11, 116, 151, 169, 223, 298, 315
Angular cheilitis, 438
Anhedoinia, 146
Ankylosing spondylitis (AS), 396
Anorectal motility, 236
Anorexia of aging, 430
Antacid medications, 85
Anthropometric methods, 80
Anti-aging interventions, 41–43

accumulated damage and, 43
biomarkers of aging, 43
disease-oriented model of medicine and, 42

future developments in, 43
future research and, 43
history of, 42
measurement of aging and, 43
practitioner’s perspective and, 42
preventive maintenance/pharmaceuticals and, 42
scientist’s perspective and, 42–43
See also Biological theories of aging; Biomarkers of aging

Antiandrogens, 298
Antiarrhythmics, 138, 166
Antibiotics, 138, 301–302, 553, 554, 568
Anticholinergic medications, 46, 166, 297, 416, 524
Anticonvulsants, 70, 434, 522
Anti-dementia medications, 70
Antidepressants, 11, 23, 29, 70

depression/mood disorders and, 147
mirtazapine, 38, 39
obesity and, 434
periodic leg movements of sleep and, 484
personality disorders and, 461
posttraumatic stress disorder and, 474
sedating antidepressants, 524
tricyclic antidepressants, 23, 38, 166, 297, 461, 465, 517, 524

Antidiuretic hormone, 222
Antihistamines, 23, 165, 524
Antihypertensive medications, 11, 138, 151, 286, 435, 515
Anti-inflammatory medications, 166, 223
Antimicrobial therapy, 466
Antinuclear antibodies, 396
Antiplatelet activity, 113
Antipsychotic medications, 30, 139, 166, 324,

343, 416, 417, 461, 505, 522
Antiresorptive agents, 443
Antiretroviral therapy, 275, 276
Antiseizure medications, 440
Anti-social behaviors, 464
Antisocial personality disorder, 460, 461
Antituberculous chemotherapy, 467
Antiviral therapy, 517
Anxiety, 28, 29

European elders and, 210, 211
pain and, 447
Reiki therapy and, 113
See also Anxiety disorders

Anxiety disorders, 44–46
acute stress disorder, 46
agitation and, 29
agoraphobia without panic disorder, 45
epidemiology of, 44
generalized anxiety disorder, 44
general medical condition/substance and, 46
medications for, 70
obsessive-compulsive disorder, 45
panic disorder, 44–45
posttraumatic stress disorder, 45–46
social phobia, 45
specific phobia, 44
treatments for, 46
types of, 44–46
See also Control; Disasters and terrorism; 

Posttraumatic stress disorder (PTSD); Stress
Anxiolytics, 461
Aortic aneurysms, 41
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Apathy, 17, 28, 69, 137, 146, 324, 464
Aphthous ulcers, 439
Apolipoprotein E (apoE), 47–48, 407, 569

Alzheimer’s disease and, 47
apolipoprotein E gene and, 47
brain volume/activation patterns and, 48
cholesterol levels and, 47
cognitive decline and, 47–48
functions of, 47
heart disease and, 47
imaging of the brain and, 48
See also Alzheimer’s disease (AD); Creutzfeldt-Jakob 

disease (CJD); Neurobiology of aging
Apoptosis. See Biological theories of aging
Appetite stimulants, 37, 38, 39
Area Agencies on Aging (AAAs), 25, 26, 119
Arizona Long-Term Care System (ALTCS), 345
Arrhythmias, 48–50

atrial arrhythmias, 48, 49
atrial fibrillation, 49, 50
bradycardia, 48, 552, 560
cardiac arrhythmias, 46, 116, 165, 193, 560
catheter ablation, 50
causes of, 49
characteristics of, 48
diagnosis of, 49
electrical cardioversion, 50
electrical signal, initiation of, 48–49
heart block, 49, 50
implanted cardioverter-defibrillator, 50
pacemaker device, 50
paroxysmal supraventricular tachycardia, 49, 50
premature atrial contractions, 49
premature ventricular contractions, 49
symptoms of, 49
tachycardia, 48
treatment of, 50
types of, 49–50
ventricular fibrillation, 50
ventricular arrhythmias, 49, 50
ventricular tachycardia, 49–50
See also Cardiovascular system (CVS); Congestive heart

failure (CHF); Thyroid disease; Valvular heart disease
Arterial hypertension, 97
Arthritis Foundation, 587
Arthritis and other rheumatic diseases, 50–53

African American elders and, 18
Canadian elders and, 86
chondrocalcinosis, 51
energy-based therapies and, 113
epidemiology of, 51–52
European elders and, 109
gait disorders and, 234
genetic factor in pathogenesis, 52
Heberden’s nodes and, 52
injuries and, 52
loneliness and, 329
mobility limitations and, 382, 383
Native American/Alaska native elders

and, 408, 409
occupational associations with, 52
osteoarthritis, 50–51
overweight/obesity and, 52

pain and, 447
rheumatoid arthritis, 51, 52
risk factors for, 52
socioeconomic status and, 52
treatments for, 52–53
vitamin/mineral supplements and, 113
See also Disability and the disablement process; 

Immune function; Multiple morbidity and 
comorbidity; Musculoskeletal aging: inflammation;
Musculoskeletal aging: osteoarthritis

Arthrodesis, 399
Arthroplasty, 399
Artificial life support devices, 7, 202–203
Asia, 53–56

core cultural values/religion/social changes and, 55
cross-cultural comparison research and, 56
demography of aging research and, 55
disability rates and, 55
future research issues, 55–56
health in old age, 54
health transitions in, 54–55
healthy active life expectancy and, 54
HIV/AIDS and, 55–56
intra-national variations in aging, 54
population aging/health interface and, 55
population aging process and, 53–54
rural populations, 54
total fertility rate in, 53
variations in aging across nations, 54
women, disproportionate social/economic 

disadvantage and, 55
See also Active life expectancy (ALE); Africa; Australia 

and New Zealand; Canada; Demography of aging; Europe;
Latin America and the Caribbean; Mexico

Asia Aging Study. See Honolulu-Asia Aging Study
(HAAS)/Honolulu Heart Program (HHP)

Asian Americans. See Asian and Pacific Islander (API) Americans
Asian and Pacific Islander (API) Americans, 57–58

acculturation tensions and, 58
Alzheimer’s disease and, 57, 58
Asian Americans, 57–58
cancers among, 57–58
caregiving practices and, 103
dementia and, 57, 58
depression and, 58
diabetes and, 58
discrimination history and, 57, 58
diverse elderly population, 57
divorce rates and, 347
health disparities and, 109
healthy elder profile and, 57
heart disease and, 57, 58
hypertension and, 58
intergenerational living arrangements and, 58
life expectancies and, 58
mental health conditions and, 58
migration effects and, 57
model minority status and, 57
obesity and, 58
Pacific Islanders/Native Hawaiians, 58
rural residency and, 497
somatic psychiatric distress and, 58
suicide and, 58
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total joint replacements and, 51
underuse of health services and, 57, 58
See also African Americans; Asia; Ethnicity and race; Hispanics;

Latin America and the Caribbean; 
Mexico; Native Americans and Alaska Natives

Aspirin, 151, 166, 169, 396, 415, 449
Assessment of Driving-Related Skills (ADReS), 165
Assessment of Underutilization of Medication (AOU) instrument,

169
Assets and Health Dynamics Among the Oldest Old 

(AHEAD) study, 253, 437
Assisted living, 59, 135, 508

autonomy of residents and, 59
cost-effectiveness of, 59
drug underuse and, 169
Hispanic elders and, 274
hypertonicity and, 222
influenza effects and, 295
long-term care services and, 337
Medicaid funds for, 59
quality of care legislation, 189
research on, 59
residents, numbers of, 59
safety-autonomy balance and, 201–202
state regulatory structures and, 59
See also Assistive devices; Caregiving; Home 

care; Institutional care; Mobility; National 
Long Term Care Survey

Assisted suicide, 449, 450, 547
Assistive devices, 60

frailty prevention and, 230
gait disorders and, 234
independent living and, 60
life support devices, 7, 202–203
mobility limitations and, 60, 390–391
orthoses/prosthetics and, 60
rehabilitation therapies and, 495
self-care aids, 60
sensory deficits, 263–264, 270
specific patient situation and, 60
use training for, 60
See also Activities of daily living and instrumental 

activities of daily living; Assisted living; Disability 
and the disablement process; Frailty; Hearing; Injury
prevention; Mobility; Vision and low vision

Asthma, 46, 61, 193, 209, 483
Astrocytoma, 414
Asymptomatic bacteriuria, 300
Ataxia, 417
Atherosclerosis, 1, 41, 47, 96, 101, 230

aging process and, 98–99, 98 (table)
erectile dysfunction and, 362
inflammation and, 396
large vessel strokes and, 569
negative interactions/stress and, 412
See also Cardiovascular system (CVS)

Athlete’s foot, 106
Atrial fibrillation (AF), 49, 50, 100, 169
Atrial naturietic peptide (ANP), 221
Atrial premature beats (APBs), 100
Atrioventricular (AV) node, 99
Attitudes. See Positive attitudes and health; 

Quality of life; Subjective well-being

Atypical antipsychotics, 70, 139, 166, 324, 417, 461,
465, 474, 505

Audiology services, 175–176
Australian Burden of Disease Study, 61
Australia and New Zealand, 60–64

aboriginal settlers in, 61
aged care services, 64
aging populations in, 61, 64
asthma and, 61
Australia, health and aged care and, 63–64
cancers and, 61
cardiovascular diseases and, 61, 62
chronic obstructive pulmonary disease and, 61, 62
colonialization of, 61
community-based care and, 64
dementia and, 61, 62
diabetes and, 62
disability-adjusted life years and, 61, 62
disability support services and, 63
fertility rates in, 61
hearing loss and, 62
heart disease/stroke and, 61, 62
life expectancy and, 61
Medicare/Australia, 63
morbidity/mortality and, 61–62
national policies and, 62
New Zealand, health and aged care and, 62–63
osteoarthritis and, 61, 62
Parkinson’s disease and, 62
private sector health services, 63–64
public health services and, 63
residential care and, 63, 64
respiratory system diseases and, 61
visual disorders and, 62
See also Active life expectancy (ALE); Africa; Asian 

and Pacific Islander (API) Americans; Canada; Demography
of aging; Europe; Latin America 
and the Caribbean; Mexico

Australian National Strategy for an Aging Population, 62
Autoantibodies, 396
Autonomic functioning, 178, 234, 236, 412, 418
Autonomy, 25, 59, 201, 202, 374, 450, 482, 508, 533
Autopsies, 282, 322, 323
Avoidant personality disorder, 460

Baby boomer population, 123, 140, 180, 182–183,
436, 438, 503, 510, 548

Back pain, 113, 447
See also Pain; Spinal stenosis

Bacteremia, 553
Bacterial corneal ulcers, 217
Balance, 67–68

dynamic balance and, 67, 68
exercises for dynamic balance, 68, 214
gait stability ratio and, 67, 68 (table)
head-on-trunk motion and, 68
lower extremity spatial/temporal measures and, 67, 68
mobility limitations and, 382
older adult walking strategy and, 68
one-leg standing balance test, 230
Parkinson’s disease and, 416
upper body movements and, 68
walking patterns, changes in, 67
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See also Exercise and physical activity; Frailty; Gait 
disorders; Mobility; Mobility assessment

Balanced Budget Act (BBA) of 1997, 278, 350
Balloon venoplasty, 573
Baltimore Longitudinal Study of Aging 

(BLSA), 79, 197, 405, 418
Barbiturates, 166
Bariatric surgery, 435
Barthel Index of ADL, 5
Bartonella, 554
Basal cell carcinoma, 520
Beaver Dam Eye Study, 217
Beck Anxiety Inventory (BAI), 480
Beck Depression Inventory (BDI), 479–480
Bed rest, 288, 294, 295
Bed sores, 106, 190, 288, 289, 301, 459, 475–476
Beer’s criteria for inappropriate

medications, 167, 295
Behavior modification, 42, 43
Behavioral disorders in dementia, 69–71

advanced stages and, 69
agitation and, 28, 69
anger/aggression and, 69, 70
brain damage and, 70
caregiver distress and, 70
caregiver supports and, 71
cost of care and, 69
delusions and, 69
depression and, 69, 71
description of, 69–70
environmental modifications and, 71
function/life enhancement care and, 71
insomnia/sundowning and, 69, 137, 522
medical illness and, 70
medication recommendations for, 70, 70 (table)
memory problems and, 69
mental functioning and, 69
nondrug interventions for, 70–71
paranoia and, 69
quality of life goal and, 70
suicidal thoughts and, 69, 71
treatments for, 70–71
unmet needs, behavioral response to, 70
wandering, 69, 70
See also Agitation; Alzheimer’s disease (AD); Anxiety 

disorders; Emotions and emotional stability; Mental
status assessment; Pseudodementia; Vascular dementia

Behavioral Rating Scale for Dementia (BRSD), 118
Behavioral Risk Factor Surveillance Survey, 213
Behavioral therapy, 29
Beneficence construct, 201
Benign prostatic hyperplasia (BPH), 166 (table), 363
Benign prostatic hypertrophy, 62
Benign skin neoplasms. See Skin neoplasms,

benign and malignant
Benzodiazepines, 11, 22, 23, 139, 415, 465, 522, 524
Benztropine, 416
Bereavement and grief, 71–73, 522

anticipatory grief, 136
bereavement patterns, 71–72, 146
chronic depression pattern, 71–72
chronic grief pattern, 72
cognitive-behavioral therapy and, 73

common grief pattern, 72
complicated/unresolved grief and, 137
cultural considerations and, 73
depressed improved pattern, 72
emotional dissociation and, 72
hardiness dimension and, 72
individual differences in, 71
manner/suddenness of death and, 72–73
personal vulnerabilities and, 73
positive emotion/laughter and, 72
protective factors in, 72
psychotherapy and, 73
repressive coping and, 72
resilience pattern, 72
risk factors in, 72–73
self-enhancement dimension and, 72
social support networks and, 72
stages of grief, 136
treatments for, 73
See also Caregiving; Death, dying, and hospice 

care; Emotions and emotional stability; 
Posttraumatic stress disorder (PTSD); Spousal 
death; Stress; Suicide and the elderly

Berlin Aging Study, 507
Beta-adrenergic agonists, 100
Beta-agonists, 23
Beta-blockers, 23, 116–117, 151, 166, 169, 286
Beta-blocker withdrawal syndrome, 11
Beta-lactam antibiotic, 466
Bethanechol, 166, 298
Biguanides, 151, 152 (table)
Bioelectric impedance systems, 80
Bioelectromagnetic-based therapies, 113
Biofield manipulation, 113
Biological theories of aging, 74–77

aging of specific cell types, 76
causes of aging, 74–75
cellular/molecular damage and, 77
cellular/organ dysfunction and deterioration, 74–75
differential effects, aging phenotype and, 74
environmental challenges, risk of disease/death and, 74
life extension and, 74
longevity and, 77
metabolic resources, allocation of, 76–77
mitochondrial theory, 75
network theories of aging and, 76
oxidative metabolism and, 74, 75
preprogrammed nature of biological aging, 33, 74
protein modification theory, 75
protein synthesis/degradation and, 74
somatic mutation theory, 75
waste accumulation theory and, 75–76
See also Neurobiology of aging; Normal physical aging

Biomarkers of aging, 43, 77–79, 342
aging processes and, 78–79
allostatic load/cumulative biological risk measures and, 78
Alzheimer’s disease and, 78
biological age, markers of, 79
cancer and, 78
cardiovascular disease and, 78
common definition of aging and, 79
cortisol, biomarker of stress, 78
disease, diagnosis/monitoring of, 77–78
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glycated hemoglobin, blood glucose levels and, 77–78
immune system, T-cell count and, 78
inflammatory proteins, injury/infection and, 78
metabolic syndrome and, 78
physiological processes and, 78
research on, 79
utility in clinical practice, 78, 79
See also Allostatic load and homeostasis; 

Biological theories of aging; Metabolic 
syndrome; Normal physical aging

Biomedicalization of aging, 120
Biopsies, 287
Biotechnology, 202–203
Biphosphate medications, 229
Bipolar disorder, 145, 460
Birth records, 250
Bisphosphonates, 363, 443
Bladder cancer, 89, 90, 95
Bladder function assessment, 239
Bladder infections. See Infections, bladder and kidney
Bladder relaxant medication, 297–298
Blindness, 219–220

See also Eye diseases; Vision and low vision
Blood clots, 360, 361, 415, 484, 538, 539
Blood lipids, 158–159, 178
Blood loss anemia, 40
Blood pressure, 34, 41

arterial wall stiffness and, 98
diastolic blood pressure, 97
diuretics and, 224
exercise/physical activity and, 213, 214
hypercalcemia and, 85
metabolic function and, 78
negative emotions and, 178
systolic blood pressure, 98
See also Cardiovascular system (CVS); 

High blood pressure; Hypertension
Blood thinners, 23, 116, 117, 169, 302, 577
Blood urea nitrogen (BUN), 314
Blood vessel infection, 41
Blue Cross/Blue Shield coverage, 262
Board and care facilities, 289–290
Body composition, 80–82, 502

age-related changes in, 80
air plesmography and, 80
anthropometric measurements and, 80
anthropomorphic measurements and, 80
bioelectric impedance systems and, 80
body mass index and, 81, 82
computed tomography and, 80
dual-energy X-ray absorptiometry and, 80
exercise/physical activity and, 81, 82
fat mass, changes in, 81–82
functional outcomes and, 82, 382
hydrodensitometry and, 80
insulin resistance and, 81
lean mass, changes in, 80–81
magnetic resonance imaging and, 80
magnetic resonance spectroscopy and, 80
measurement of, 80
obesity and, 82, 433
sarcopenia, 80–81
sarcopenic obesity and, 82

See also Body mass index (BMI); Normal physical 
aging; Obesity; Osteoporosis; Sarcopenia

Body mass index (BMI), 81, 82, 82–83, 427
chronic illnesses and, 83
clinical/epidemiological studies and, 83
dietary disinhibition and, 155
frail elders and, 229
indirect measures and, 82
mobility limitations and, 382
mortality risk and, 82–83
obesity indicator, 82
overestimation/underestimation and, 82
See also Metabolic syndrome; Multiple morbidity 

and comorbidity; Nutrition and public health; Obesity
Boils, 106
Bone cancer, 444
Bone Health and Osteoporosis: A Report of the Surgeon General, 442
Bone lead concentrations, 421
Bone marrow, 91, 92
Bone marrow-derived lymphocytes (B-), 294
Bone marrow edema, 398
Bone marrow transplant, 92
Bone mass. See Osteoporosis
Bone mineral density, 213, 443
Borderline personality disorder, 460, 461
Boston Naming Test, 118
Botanicals, 112, 113, 576–577
Bovine spongiform encephalopathy (BSE), 127–128
Bowel function assessment, 239
Bowen’s disease, 519
Bradycardia, 48, 552, 560
Bradykinesia, 416
Brain changes:

accelerated aging and, 1
Alzheimer’s disease and, 35
amyloid processing, 35, 36
aneurysms, 40–41
apolipoprotein E gene and, 47–48
cholinergic basal forebrain, cell loss in, 36
emotions/emotional stability and, 192
hypothalamic-pituitary-adrenal axis and, 33
muscle fiber loss and, 81
neurodegenerative diseases, 76
schizophrenia and, 505
subarachnoid hemorrhage, 41
threats/stress episodes and, 33
See also Geriatric assessment; Imaging of the brain; Neurobiology

of aging; Stroke
Breast cancer, 18, 57, 58, 89, 90, 95, 96, 266, 360, 361
Brief intervention (BI), 32
Broad-spectrum antibiotic therapy, 553
Bromocriptine, 416, 465
Bronchitis, 209
Bruch’s membrane, 217
B-type natriuretic peptide (BNP), 101
Buddhism, 55
Bunions, 224, 226

Cachexia, 39
Caffeine, 46, 50
CAGE instrument for alcohol problems, 480
Calcitonin, 443, 444
Calcium channel blockers, 151, 166, 297, 440
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Calcium disorders of aging, 85–86
calcium intake inadequacies and, 426
cancer and, 85
excess consumption of calcium and, 85
hypercalcemia, 85
hypocalcemia, 85
vitamin D deficiency and, 85–86, 426
See also Fluids and electrolytes; Fractures in older 

adults; Kidney aging and diseases; Osteoporosis
Calluses, 224, 225, 226
Canada, 86–88

aging population in, 86
biomedical definition of health and, 87
disability/diseases, postponement of, 86
epigenetic mechanisms and, 88
formal health care system in, 87
geographic distribution of elders, 86
health care reform and, 87–88
informal social networks, serial caregiving and, 87
life expectancy and, 86
mental well-being of elders, 87
multicultural population in, 86
oxidative damage and, 88
physical health of elders, 86, 88
population health model of care and, 87
publicly insured health services, 87
social determinants of health and, 87
See also Aging in Manitoba (AIM) Longitudinal Study

Canada Health Act, 87
Canadian National Population Health Survey (NPHS), 392
Cancer, 42, 88–89

African American elders and, 18
aging as risk for, 88
Asian American elders and, 57
Australian/New Zealand elders and, 61
autoimmune-mediated neurological diseases and, 128
biomarkers and, 78
body mass index and, 83
cell division, copying errors and, 88
centenarians and, 108
chemotherapy, 89
cumulative effects of change and, 88
damaged cells, survival of, 88
death rate and, 89
dronabinol therapy and, 38
Epstein-Barr virus and, 91
European elders and, 209
fragile chromosomes, familial cancers and, 88
Hawaiian/Pacific Islander elders and, 58
hypercalcemia and, 85
immune system functioning and, 88
kidney efficiency and, 89
metastatic cancers, 91, 92, 94
Mexican elders and, 371, 375
mobility limitations and, 382
mutations, causes of, 88
Native Americans/Alaska native elders and, 408, 409
negative interaction, cancer response and, 412
neurobiology of aging and, 414
pain and, 447
postponement of, 43
radiation therapy and, 89
Reiki therapy and, 113

risk factors for, 88
supportive/comprehensive care and, 89
surgical procedures and, 89
telomerase, activation of, 88
tolerance of treatments, 89
treatments for, 89
vitamin/mineral supplements and, 113
Werner’s syndrome and, 1
See also Age-related changes in pharmacokinetics 

and pharmacodynamics; Biological theories of 
aging; Cancer, common types of; Cancer prevention 
and screening; Multiple morbidity and comorbidity; Normal
physical aging

Cancer, common types of, 89–94
acute lymphoblastic leukemia, 91, 92
acute myelogenous leukemia, 91, 92
basal cell carcinoma, 520
bladder cancer, 89, 90, 95
brain cancers, 414
breast cancer, 18, 57, 58, 89, 90, 95, 96
cervical cancer, 57, 95
chronic lymphocytic leukemia, 91, 92
chronic myelogenous leukemia, 91, 92
colorectal cancer, 18, 57, 61, 89, 90–91, 95, 95–96
endometrial cancer, 94, 95
eyelid tumors, 216
head/neck cancers, 91
kidney cancer, 89, 91
leukemia, 89, 91–92, 517
lip cancer, 438–439
liver cancer, 57
lung cancer, 57, 61, 89, 92, 95
lymphoma, 89
melanoma, 89, 93, 95, 519, 520
mouth/pharynx cancers, 89, 95, 438
non-Hodgkin’s lymphoma, 89, 93
ovarian cancer, 89, 93
pancreatic cancer, 89, 93, 146
prostate cancer, 18, 89, 93–94, 95, 96, 363–364
squamous cell carcinomas, 438, 520
Surveillance, Epidemiology, and End Results registry and, 89
thyroid cancer, 89, 94
uterine corpus cancer, 89, 94, 95, 359, 360
See also Cancer; Cancer prevention and screening; Multiple

morbidity and comorbidity
Cancer Control Supplement, 402
Cancer prevention and screening, 95–96

ammography, 96
colonoscopy, 95–96
early detection, screening tests and, 95
fecal occult blood test, 95
mammography, 96
medications and, 95
pap smear, 95
prostate-specific antigen screening, 96
sedentary lifestyle and, 95
sigmoidoscopy, 95
skin examinations and, 95
smoking and, 95
See also Cancer; Health promotion and disease prevention; Health

and public policy; Motivation; Multiple morbidity and
comorbidity

Candidiasis, 438
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Canker sores, 439
Cannibalism, 127
Capacity, 319–321
Carbamazepine, 434, 462
Carbidopa, 11, 416
Cardiac arrhythmias, 46, 116, 165, 193, 560
Cardiac catherterization, 288, 568
Cardiac resynchronization therapy, 117
Cardiobacterium hominis, 554
Cardiomyocyte hypertrophy, 99
Cardiovascular disease (CVD), 34, 42, 436

aerobic work capacity and, 383
African American elders and, 109
anxiety disorders and, 46
Australian/New Zealand elders and, 61, 62
biomarkers and, 78
body mass index and, 83
diabetes and, 149
drug underuse and, 169
Hispanic elders and, 273
medical screenings for, 266, 352
Native American/Alaska native elders and, 409
risk factors for, 96
visceral/muscle adipose tissue and, 81
See also Heart disease; Valvular heart disease

Cardiovascular Health Study (CHS), 96–97
baseline evaluations for risk factors, 96–97
eligible participants, 96
objectives of, 97
preserved left ventricular systolic function and, 115–116
rationale for, 97
sample population, 96
See also Cardiovascular disease (CVD); Cardiovascular system

Cardiovascular system (CVS), 33, 34, 97–101
aging/postmaturational life and, 97, 418
aneurysms and, 40–41
aortic lumen diameter, 98
aortic stiffening and, 98–99
arterial aging, functional changes and, 98
arterial hypertension, 97
arterial wall stiffness and, 98
atherosclerosis, age-related changes and,

98–99, 98 (table), 101
atrial contraction, ventricular filling and, 100
atrial premature beats, 100
atrioventricular node, 99
blood pressure and, 97, 98
B-type naturiuretic peptide elaboration/release and, 101
calcium fluxes, cardiac contraction/relaxation and, 100–101
cardiac anatomy, age-related changes in, 99
cardiac function, age-related changes in, 99–101
cardiac hypertrophy, 98
cardiomyocyte hypertrophy, 99
clinical implications of age-related cardiac changes, 101
compensatory strategies, homeostasis and, 97
congestive heart failure and, 101
coronary artery disease, 97
diastolic function, 100
ectatic aorta, uncoiling of, 98
elastin and, 98
endothelial cell irregularities, 98
fibrous tissue/collagen, 99
heart rate, exercise/stress and, 99

heart rate, sympathetic/parasympathetic 
influences and, 99–100

homeostasis, challenges to, 101
left ventricle ejection fraction, 100
lipofuscin accumulation, 99
mitochondrial DNA deletions and, 101
myocardial infarction and, 99, 101
nitric oxide donors, response to, 98
oxygen use, decrease in, 100
pacemaker cells, 99
physical inactivity and, 97
proteolytic enzymes and, 98
pulse wave velocity and, 98
senile cardiac amyloid deposition, 99
sinoatiral node, 99
subclinical disease and, 97
vascular tree changes, aging/disease and, 98
See also Aneurysms; Arrhythmias; Cardiovascular 

disease (CVD); Cardiovascular Health Study (CHS);
Congestive heart failure (CHF); Valvular heart disease

Caregiving, 102–104
activities of daily living/instrumental activities of 

daily living and, 102
African American grandparent caregiving, 17
Alzheimer’s patients and, 102, 103
Canadian elders and, 87
caregiver demographics, 103
caregiver stress, models of, 102, 188
coping resources and, 239
cultural influences on, 103
dementia-related care, behavioral disturbances 

and, 70, 102–103
disasters/terrorism and, 159
immune system compromise and, 104
interventions for caregivers, 104
longevity/functional disabilities and, 102
mental/physical health of caregivers, 103–104
middle-aged family members and, 87
negative interactions/interpersonal problems and, 413
patient-caregiver relationship, 103, 413
positive aspects of, 104
recipient of care, disease/disability factors of, 102–103
socioeconomic status and, 103
supports for caregivers, 25, 104, 239
violent behaviors and, 103
See also Activities of daily living and instrumental 

activities of daily living; Advocacy organizations; Assisted
living; Continuum of care; Elder abuse and neglect; Home
care; Social networks and social support

Caribbean. See Latin America and the Caribbean
Carotid artery atherosclerosis, 96
Carpal tunnel syndrome, 39
Cartilage, 397
Cataracts, 105, 216, 574

causes of, 105
definition of, 217
development of, 105, 217
extracapsular/intracapsular surgeries and, 105
risk factors for, 105
symptoms of, 217
treatment for, 105, 217
types of, 105
Werner’s syndrome and, 1
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See also Diabetes; Driving; Eye diseases; 
Normal physical aging; Vision and low vision

Catastrophic Care Act of 1988, 406
Catheter ablation procedure, 50
Catheter-directed thrombolysis, 573
Catheterization, 50, 297, 300
CAT scans, 290
Cellulitis, 105–106

blood supply, restoration of, 106
causative agents of, 106
community-acquired methicillin-resistant 

staphylococcus aureus and, 106
definition of, 105–106
erysipelas and, 106
infected tissue, removal of, 106
morbidity/mortality and, 106
predisposing factors for, 106
skin fissures/cracking and, 106
systemic inflammatory response syndrome and, 106
toenail/fingernail care and, 106
treatment of, 106
See also Biological theories of aging; Infectious diseases; Normal

physical aging; Pressure ulcers; Skin changes
Centenarians, 107–109

characteristics of, 107
cognitive function and, 108
contributing factors in, 107
coping skills of, 108
crystallized/fluid intelligence and, 108
dementia incidence and, 108
educational attainment and, 108
expectations/perspectives on life and, 108
exponential growth in numbers of, 107
gender/race and, 107–108
individual differences and, 108, 109
personality characteristics and, 108
physical function/disease profile and, 108
racial mortality crossover effect and, 108
research on, 108–109
resilience of, 108
studies of, 107–108
subjective well-being and, 108
surgical procedures and, 457
survival curves of populations and, 107
See also Demography of aging; Longevity; 

Oldest old; Twin studies
Center for Epidemiologic Studies-Depression Scale 

(CES-D), 479
Centers for Disease Control and Prevention (CDC), 148,

161, 184, 270, 276, 303, 401, 402, 525, 541, 548, 587
Centers for Medicare and Medicaid Services (CMS), 338, 341–342,

348, 350, 355, 444, 587
Center for Strategic and International Studies (CSIS), 587
Central nervous system stimulants, 166
Centro Latinoamericano y Caribeno de Demografia/Envejecimiento

y Desarrollo (CELADE), 587
Cerebral aneurysms, 40–41
Cerebral hemorrhage, 222
Cerebrovascular disease, 18

bladder/kidney infections and, 300
erectile dysfunction and, 362
Native American/Alaska native elders and, 408
See also Stroke

Cervical cancer, 57, 95, 266, 311
Chair stand test, 388, 388 (table)
Changing Lives of Older Couples survey, 347
Charlson Index, 394
Chemotherapy, 89
Chest pain, 44

See also Heart attacks; Myocardial infarction
Chickenpox infection, 517
Chills, 44
Chinese medicine, 113

See also Complementary and alternative medicine (CAM)
Chiropractic adjustments, 113
Chlamydia pneumoniae, 466, 554
Chlodiazepoxide, 23
Chlopropamide, 23
Choking, 44, 305
Cholecystokinin, 430
Cholelithiasis, 434
Cholesterol, 34, 43, 47

body mass index and, 83
cardiovascular disease and, 96
diabetes and, 151
metabolic functioning and, 78, 368
negative interactions, vascular lesions and, 412

Cholinergic deficit, 323, 415
Cholinesterase inhibitors, 30, 36, 324, 581
Chondrocalcinosis (CC), 51
Chondrocytes, 397
Christianity, 55
Chromosomal modifications, 88, 91–92
Chronic condition-free life expectancy, 4
Chronic depression pattern of bereavement, 71–72
Chronic grief pattern of bereavement, 72
Chronic lymphocytic leukemia (CLL), 91, 92
Chronic myelogenous leukemia (CML), 91, 92
Chronic obstructive pulmonary disease (COPD), 18, 483

air pollution and, 193
anxiety disorders and, 46
Australian/New Zealand elders and, 61
drug–disease interactions and, 166 (table)
infectious diseases and, 301
influenza and, 295
Native American/Alaska native elders and, 408
sleep disturbance and, 523

Chronic renal failure, 166 (table)
Cialis, 362
Cimetedine, 23
Circadian rhythm, 521
Cirrhosis, 408
Clawtoes, 224, 226
Clinical Dementia Rating (CDR), 377
Clinical trials, 109–111

advance notification letter, effectiveness of, 111
age/race, participation rates and, 110
case management strategy and, 111
community participatory approach and, 110
cultural factors, language/health beliefs and, 110
doctor’s recommendation and, 111
exploitation/dishonest treatment and, 110
guinea pig status and, 110
health disparities among populations and, 109
hormone replacement therapies, 360–361
morbidity/mortality, disparities in, 111
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negotiation process and, 110
participation rates, 109, 110
recruitment barriers/strategies and, 110–111
retention of human subjects, 111
socioeconomic status and, 110
trust issues and, 110
willingness to participate in, 110
women/minorities, inclusion of, 109–110, 581
See also Health promotion and disease prevention

Clinic-based outreach centers, 280
Clock Drawing Test (CDT), 237, 238, 367
Clonazepam, 522
Clozapine, 166, 324, 461
Coagulation abnormalities, 368
Cocaine use, 46
Cochlear presbycusis, 174
Cochrane Review System, 577
Cockcroft and Gault equation, 23
Codeine, 449
Cognitive assessments, 237–238
Cognitive-behavioral therapy (CBT), 32

bereavement treatment, 73
mental health promotion and, 267

Cognitive dysfunction, 34
Alzheimer’s disease and, 35–36
anemia and, 39–40
congestive heart failure and, 116
frailty and, 230
gait disorders and, 234
infectious diseases and, 301
lead exposure and, 193
pain and, 447
postoperative cognitive dysfunction, 459
See also Brain changes; Delirium and 

confusional states; Neurobiology of aging
Cognitive psychology, 416
Cognitive resource levels, 356
Cohen-Mansfield, J., 28
Colles’ fracture, 228
Coloic motility, 236
Colonoscopy, 95–96
Colorectal cancer, 18, 57, 61, 89, 95,

95–96, 266, 360, 361
Coma, 222, 223
Committee to Preserve Social Security and Medicare, 12
Commodification of aging, 120, 130
Common grief pattern of bereavement, 72
Communication. See Health communication
Community-acquired methicillin-resistant 

staphylococcus aureus (CA-MRSA), 106, 466
Community-acquired pneumonia, 484
Community Aged Care Packages (CACP) (Australia), 64
Community agency referral network, 31
Community-based resources, 26

Alzheimer’s disease and, 36
continuum of care and, 119
meal programs, 26, 426–427
referral network, 31

Community Health Activities Model Program for 
Seniors (CHAMPS II), 214

Community Health Advice by Telephone (CHAT), 214
Community meal programs, 26, 426–427
Comorbidity. See Multiple morbidity and comorbidity

Comparison of Longitudinal European Studies 
of Aging (CLESA), 209, 211

Compensation, 481
See also Selective optimization with compensation (SOC)

Competency, 319–320
Complementary and alternative medicine (CAM), 111–114

adverse effects of supplements and, 113
alternative medical systems and, 112–113
biologically based therapies and, 113
conventional treatment, integration with, 112
domains of, 112–114
energy therapies and, 113–114
health maintenance organizations and, 112
herbal supplements and, 112, 113
insurance coverage for, 112
manipulative/body-based methods and, 113
mind-body interventions and, 113
motivation for use of, 112
prayer for health reasons and, 112, 113
scientific evaluation of, 112
utilization rates for, 112
vitamin/mineral supplements and, 113
See also Anti-aging interventions; Dietary variety; 

Health promotion and disease prevention; Vitamins,
minerals, and dietary supplements

Comprehensive Geriatric Assessment (CGA), 237, 239–240, 243,
309–311

See also Instruments
Compression of morbidity, 114–115

age-specific disability and, 115
chronic conditions, expanding presence of, 114
dynamic equilibrium theory and, 114
functioning, improvements in, 115
health care cost and, 114
health policy aims and, 114
life expectancy and, 114
lifestyle changes and, 114
See also Active life expectancy (ALE); Health and 

public policy; Instruments; Longevity; Multiple morbidity
and comorbidity

Computed tomography (CT), 80, 282, 287, 290, 291, 464, 534, 538, 571
Computer-assisted telephone interviews (CATIs), 335
Computerized drug order entry systems, 10
Computerized medication administration, 458–459
Condom use, 275
Confucianism, 55
Confusional state. See Delirium and confusional states
Congestive heart disease (CHD), 284
Congestive heart failure (CHF), 101, 115–117, 221, 222, 284

blood B-type natriuretic peptides and, 116
cardiac resynchronization therapy and, 117
compliance of the heart muscle and, 116
diagnosis of, 116
drug–disease interactions, 166 (table)
drug underuse and, 169
enlarged heart and, 116
etiology of, 115–116
fatigue and, 116
influenza and, 295
jugular venous pressure and, 116
left ventricular systolic dysfunction and, 115
lifestyle changes and, 117
medications for, 116–117
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mobility limitations and, 382
patient education/multidisciplinary support and, 117
peripheral edema and, 116
preserved left ventricular systolic

function and, 115–116
pulmonary edema and, 116
severity of clinical symptoms in, 116
symptoms of, 116
treatment for, 116–117
underlying causes, treatment of, 117
women’s experience of, 581
See also Cardiovascular system (CVS); Diabetes; Hypertension;

Valvular heart disease
Congregate meals, 26, 426–427
Connecticut Hospice, 136
Connective tissue degeneration, 216, 518
Conservators, 321
Consortium to Establish a Registry for 

Alzheimer’s Disease (CERAD), 117–118
applications/use of, 118
Behavioral Rating Scale for Dementia, 118
Boston Naming Test, 118
data collection/diagnostic criteria, 118
family history assessment and, 118
memory tests, 118
Mini-Mental State Examination, 118
neuroimaging assessment and, 118
neuropathological assessment and, 118
norms and, 118
standardized assessment and, 117–118
test-retest reliability and, 118
See also Alzheimer’s disease (AD); Geriatric assessment;

Instruments; Mental status assessment; National Institute on
Aging (NIA); Outcome and Assessment Information Set
(OASIS); Psychiatric Rating Scales

Constipation, 85, 138
drug–disease interactions, 166 (table)
fecal incontinence and, 299
gastrointestinal aging and, 236

Consumer choice, 200, 445
Continuing-care retirement communities (CCRCs), 122, 337
Continuous positive airway pressure (CPAP) treatment, 521
Continuum of care, 118–123

access to services, management of, 119
acute inpatient care, 120
ambulatory care, 120
care coordination services, 119, 122
client groups, service configurations for, 119
client orientation of, 118–119
community-based continuum and, 119
evolution of, 122–123
extended inpatient care, 120
financing resources, 122
framework of services/settings and, 120–122, 121 (table)
holistic approach to care and, 119
home care, 120
homeless individuals and, 280
housing for frail populations, 120–121
information systems and, 122
integrated acute/long-term services and, 119
integration mechanisms and, 122, 122 (figure)
interentity management and, 122
legal services, 119

multidimensional matrix of interrelated services 
and, 120, 121–122

organized continuum, preestablished relationships and, 119–120
outreach programs, 120
wellness emphasis of, 119
wellness programs, 120
See also Assisted living; Caregiving; Death, dying, and hospice

care; Geriatric Team Care; Health care system for older
adults; Home care; Institutional care; 
Legal issues; Long-term care (LTC); Managed care;
Palliative care and the end of life; Social networks and social
support

Contraception. See Menopause and hormone therapy
Control, 123–125

age trends and, 123–124, 125
control strategies, age trends and, 124
Locus of Control Scale and, 123
personal control beliefs, age trends and, 123–124
personal mastery/self-efficacy constructs and, 123
physical/mental health and, 124, 125
primary/secondary control strategies, 124
relationship satisfaction and, 125
research questions on, 125
social control, age trends and, 125
social control theory and, 124–125
subjective well-being and, 124
See also Depression and other mood disorders; Emotions 

and emotional stability; Self-efficacy; Social networks and
social support; Stress; Subjective well-being

Conventional antipsychotic benzodiazepines, 166
Convergence hypothesis, 533
Coping skills, 34, 71

centenarians and, 108
disaster coping, age and, 160
repressive coping, 72

Corns, 223, 225, 226
Coronary artery disease (CAD), 97

congestive heart failure, 117
erectile dysfunction and, 362

Coronary heart disease (CHD). See Cardiovascular 
disease (CVD); Cardiovascular Health Study (CHS);
Cardiovascular system (CVS); Heart disease

Corticosteroids, 113, 166, 284, 399, 434, 517
Corticotropin-releasing factor (CRF), 473
Cortisol, 34, 78, 342, 412, 415, 584
Cortisone, 434
Cost-of-living adjustments (COLAs), 180
Couch potato syndrome, 369
Cough, 116
Coumadin, 23, 169, 302
Council on Credentialing in Pharmacy (CCP), 241
Council Geriatrics Certification (CGC), 241
Council for social Work Education (CSWE), 241
Council on Social Work Education Gero-Ed Center, 241
Coxiella burnetti, 554
C-reactive protein (CRP), 78, 301, 342, 395, 397
Creutzfeldt-Jakob disease (CJD), 126–128

acquired/iatrogenic type of, 127
bovine spongiform encephalopathy and, 127–128
clinical characteristics of, 126, 127, 128
current treatment for, 128
dementia and, 128
diagnosis of, 128
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familial type of, 126, 127
fatal familial insomnia and, 126, 127
genetic (heritable) type of, 126–127
Gerstmann-Sträussler-Scheinker syndrome and, 126, 127
motor symptoms of, 128
neurological symptoms of, 128
pneumonia and, 128
prion diseases and, 126
sporadic/classical type of, 126, 127, 128
transmissible spongiform encephalopathies and, 126
variant type of, 127, 128
visual changes and, 128
See also Alzheimer’s disease (AD); Delirium and 

confusional states; Imaging of the brain; Mental status
assessment; Neurological disorders

Critical perspectives in Gerontology, 129–132
aging enterprise and, 120
alternative understanding/visions and, 132
biomedicalization of aging and, 130–131
commodification of aging and, 130
emergence of, 129
future issues in, 132
globalization/hegemonic market ideology and, 131
influence of critical gerontology perspectives, 129–130
modifiable social factors and, 130–131
multidisciplinary nature of, 129
personal mastery/self-efficacy and, 131
political economy of aging and, 129, 130
social inequalities in health/aging and, 131
social policy of health/aging and, 131–132
social process of aging/illness and, 131
stigmatization of elders/ageism and, 131
theoretical/philosophical traditions and, 129
theory/research, linkage with action/social change, 131
See also Epidemiology of aging; Life course perspective 

on adult development
Cross-sectional surveys, 3
Cryotherapy, 519
Cuban Americans, 205, 272–274, 375
Cultural alienation, 58, 110
Cumulative disadvantage hypothesis, 532
Current Population Survey (CPS), 249
Custodial care, 422
Cyanosis, 560

Day care, 338, 345
Death, dying, and hospice care, 135–137

anticipatory grief and, 136
assessment of bereavement progression, 136–137
complicated/unresolved grief and, 137
Connecticut Hospice, 136
cultural attitudes on death, shift in, 136
death with dignity, 508
funding sources and, 135
grief, stages of, 136
grieving process and, 136–137
hospice movement, development of, 135–136
hospice service provision, 135–136, 337, 351
infant mortality and, 135, 136
life-extending treatments and, 136
mourning process and, 136
PACE elders, all-inclusive care and, 242
past experiences/practices and, 135

quality of life issue and, 135
St. Christopher’s Hospice, 135
technology-based medical interventions and, 135
See also Bereavement and grief; Mortality; 

Palliative care and the end of life
Death records, 250
Death of a spouse, 31, 73, 214, 326, 327, 328, 347, 537
Debridement and lavage, 399
Decisional capacity assessment, 320–321
Decubitus ulcers, 106, 190, 288, 289, 301, 459, 475–476
Deep vein thrombosis (DVT), 572
Deep white matter hyperintensities (DWMHs), 571
Defibrillators, 50
Deficit Reduction Act of 2005, 350
Degenerative joint disease, 83
Dehydration:

delirium/confusional states and, 139
diarrhea and, 89
gastrointestinal system function and, 419
hypercalcemia and, 85

Dehydroepiandrosterone (DHEA), 81, 501
Delirium and confusional states, 137–139

acute confusional state, 137
acute onset of, 138
alertness, increase/decrease in, 137
Alzheimer’s disease and, 36
assessment of, 239
development of, factors in, 137–138
diagnostic criteria for delirium, 137
emotional disturbance and, 137
frequency of delirium, 138
hallucinations/delusions and, 137
hospitalization and, 288
hypocalcemia and, 85
medical conditions and, 137
medication-induced delirium, 138
medication therapy/antipsychotics and, 139
multiple adverse effects of, 138–139
postoperative delirium, 459, 551
prevention/treatment recommendations, 139
signs/symptoms of delirium, 138
sleep-wake cycle disruption and, 137
substance intoxication and, 137
sundowing behaviors and, 69, 137
See also Adverse drug reactions; Adverse drug 

withdrawal events; Age-related changes in pharmacokinetics
and pharamcodynamics; Agitation; Alzheimer’s disease
(AD); Behavioral disorders in dementia; Mild cognitive
impairment; Neurological disorders

Delusions, 28, 69, 322
See also Schizophrenia, paranoia, and delusional disorders

Dementia:
agitation/aggression and, 28, 29
agitation, pharmacological management of, 29–30
Asian American elders and, 57, 58
assessment of, 239
Australian/New Zealand elders and, 61, 62
centenarians and, 108
Creutzfeldt-Jakob disease and, 128
delirium/confusional states and, 138
European elders and, 210, 211
frontal lobe dementia, 35, 37
Hispanic elders and, 274
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hormone replacement therapy and, 360
quality of life issues and, 37
women’s aging and, 580–581
See also Alzheimer’s disease (AD); Behavioral disorders in

dementia; Delirium and confusional states; Lewy body
dementia (DLB); Pseudodementia; Vascular dementia

Dementing illness. See Alzheimer’s disease (AD)
Demography of aging, 140–145

age structure, 141–142, 142 (table)
compositional characteristics, 141–143
fertility trends and, 140
gender, 142, 143 (figure)
health/social welfare systems for elders and, 145
international perspectives, 143–145
life expectancy, increase in, 141, 141 (figure)
mortality rates, 140
racial/ethnic differences and, 142, 142–143 (figures)
socioeconomic status and, 143, 144 (figure, table)
United States population, size/location of,

140–141, 140 (figure), 141 (table)
See also Active life expectancy (ALE); Age-period-cohort (APC)

distinctions; Centenarians; Longevity
Dentures, 438, 439, 440, 441
Department of Defense (DoD), 557
Department of Veterans Affairs, 281, 320, 407, 421
Dependent life expectancy, 3
Dependent personality disorder, 460
Depressed improved pattern of bereavement, 72
Depression and other mood disorders, 145–147, 581

agitation and, 28, 29
alcohol abuse and, 31
Alzheimer’s disease and, 36, 103, 146
apathy and, 146
Asian Americans elders and, 58
assessment of, 238
bereavement and, 71–72, 146
bipolar disorder and, 145
body mass index and, 83
caregiving role and, 103
chronic course of, 147
comorbid medical illness and, 147
delirium/confusional states and, 137, 138
dementia and, 69, 71, 146
diagnosis, presenting characteristics and, 145–146
drug–disease interactions, 166 (table)
elder self-expression and, 264
electroconvulsive therapy and, 147
European elders and, 210, 211
Hispanic elders and, 274, 375
hyperthyroidism and, 146
identification of, setting/methods used, 145
loneliness and, 329
major depression, low prevalence of, 145
mania and, 146
medications for, 70, 147, 266
memory decline and, 365
mild cognitive impairment and, 378
mobility limitations and, 382, 383
negative emotions and, 178
negative interactions and, 412
nonphamaceutical interventions for, 266–267
pain and, 447
partial remission/residual disability and, 147

physical illness and, 145, 146
psychotherapy and, 147
sleep disruption and, 522
stress and, 537
subsyndromal states/minor depression, 145
suicide and, 147
treatment phases for, 147
vascular depression syndrome, 146
See also Alzheimer’s disease (AD); Antidepressants; 

Anxiety disorders; Bereavement and grief; Emotions and
emotional stability; Posttraumatic stress disorder (PTSD);
Psychiatric Rating Scales; Stress; Suicide and the elderly;
Vascular depression

Depressive personality disorder, 460
Diabetes, 148–153

African American elders and, 18, 109
Alzheimer’s disease and, 369
amputation and, 149–150
antihypertensive treatment and, 151
assessment of, 150
Australian/New Zealand elders and, 62
body mass index and, 83
cardiovascular disease/events and, 148, 149, 151
cataracts and, 217
centenarians and, 108
chronic complications of, 149–150
classification of, 148
cognitive function and, 369
diabetic ketoacidosis and, 148, 149
diagnostic/screening criteria, 148–149
driving and, 165
drug–disease interactions, 166 (table)
dyslipidemia and, 148, 151
elderly patients and, 151
environmental factors in, 193
erectile dysfunction and, 362
etiology of, 148
European elders and, 209
eye problems and, 149, 219, 574
foot problems and, 224
frailty prevention and, 230
gait disorders and, 234
genetic predisposition for, 148
glycated hemoglobin indicator and, 77–78
Hawaiian/Pacific Islander elders and, 58
Hispanic elders and, 273
hypertension and, 151
immune suppression and, 150
impaired fasting glucose and, 148
impaired glucose tolerance and, 148
infectious diseases and, 301
influenza and, 294, 295
insulin resistance and, 148
intestinal bacterial overgrowth and, 236
kidney function and, 149
management of, 150
medical screenings for, 266, 352
metabolic syndrome and, 78, 148
Mexican elders and, 371, 375
mobility limitations and, 382, 383
Native American/Alaska native elders and, 408, 409
neuropathy and, 149–150, 234, 301, 447
obesity and, 148, 434
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oral glucose tolerance test, 149
oral health and, 440
oral hyperglycemia medications and, 150–151,

152–153 (table)
pathogenesis of, 148
prevalence of, 148
retinopathy, 219, 574
sedentary lifestyle and, 148
self-monitoring of blood glucose, 150
stress, reaction to, 34
symptoms of, 149
treatment of, 150–151, 150 (table)
type 1 diabetes mellitus, 148
type 2 diabetes mellitus, 148
visceral/muscle adipose tissue and, 81
weight management and, 150
Werner’s syndrome and, 1
See also Cardiovascular system (CVS); Kidney 

aging and disease; Metabolic syndrome; Multiple morbidity
and comorbidity

Diabetes Control and Complications Trial (DCCT), 150
Diabetic Retinopathy Study (DRS), 219
Diagnostic and Statistical Manual of Mental Disorders,

Fourth Edition (DSM-IV), 30, 146, 504, 571
Diagnostic and Statistical Manual of Mental Disorders,

Fourth Edition, Text Revision (DSM-IV-TR), 27, 71, 137
Dialectical behavioral therapy (DBT), 461
Dialysis, 315, 352
Diarrhea, 36, 89, 299
Diazepam, 23
Dietary disinhibition, 155
Dietary Guidelines for Americans (DGAs), 426
Dietary reference intakes (DRIs), 426
Dietary supplements. See Nutritional supplements; Vitamins,

minerals, and dietary supplements
Dietary variety, 154–156

age-associated weight loss and, 156
aging, dietary variety consumed and, 156
caloric intake, body weight status and, 154
classification of dietary variety, 154, 155 (table)
definition of, 154
dietary disinhibition and, 155
empty calories and, 154
energy-dense vs. energy-weak food groups and, 154
evolutionary adaptation of, 155
micronutrient-dense variety, morbidity/mortality and, 154
nutrient intake and, 154
overall health status and, 156
physiological factors and, 156
sensory-specific satiety and, 155
social isolation and, 156
sociodemographic factors in, 155, 156
taste/smell, reduced sensitivity of, 156
variety-consumption volume relationship and, 154–155
weight loss, 155, 156
See also Nutritional supplements; Nutrition, malnutrition,

and feeding issues; Nutrition and public health
Digoxin, 23, 116, 117, 166
Disability-adjusted life years (DALYs), 61, 62
Disability and the disablement process, 156–159

active pathology and, 156
activities/participation concepts and, 158
body structures/functions and, 158

categories of variables for, 158
classification of functioning/disability/health, 158
clinical example of disablement model, 157
dimensions of disability and, 157
disability, definition of, 157, 158
disablement model, 156, 157, 158
disablement process/dynamics of disablement and, 157–158
environmental factors and, 158
epidemiological evidence and, 158–159
exercise/physical activity and, 213
extra-individual factors and, 158
functional limitations and, 157
human function, aspects/levels of, 158
impairment and, 156–157
intra-individual factors and, 158
personal factors in, 157, 158
risk factors and, 158–159
role task behavior and, 157
sociocultural factors in, 157
sociomedical framework of disablement and, 157
See also Activities of daily living and instrumental activities of

daily living; Assistive devices; Balance; Mobility; Mobility
assessment

Disability-free life. See Active life expectancy (ALE);
Compression of morbidity

Disability Insurance (DI) program, 180
Disablement pathway model, 156, 157, 158, 455
Disablement process. See Disability and the disablement process
Disadvantaged communities, 177, 178
Disasters and terrorism, 159–161

acute stress disorder and, 161
adaptive processes, age and, 160, 161
age, risk factor of, 160
community services, formal social supports and, 160
crisis intervention services and, 160, 161
disaster preparation/response/recovery and, 160, 161
early adversity, late life health status and, 177
emotional reactions to, 159, 160
excessive heat events and, 193
extreme stress exposure, future traumatic events and, 161
family relational behaviors and, 160
government agencies, assistance from, 161
informal caregivers and, 159, 160, 161
interpersonal violence/abuse, psychological distress and, 161
life experiences, vulnerability/resilience and, 160, 161
mental health problems, disaster response and, 161
posttraumatic stress disorder and, 159, 161
psychological consequences and, 160, 161
recovery environment and, 161
social consequences of, 159
social embeddedness, mental health functioning and, 159, 160
somatic symptoms and, 159
support system disruption and, 159–160
survivor guilt and, 159
vulnerable populations of older adults and, 159
See also Posttraumatic stress disorder (PTSD); Social networks

and social support; Stress
Disclosure, 162–164

bad news delivery and, 163
cultural competence training and, 163–164
diverse elder population and, 163
drug compliance and, 163
drug interactions and, 163
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elderly patients, frequent medical needs of, 163
holistic approach, medical/psychosocial needs and, 163
immigration stress, health/health behavior and, 163–164
long-standing relationships, value added nature of, 162
managed care environment and, 162
medical disclosure, 162
medical interview, 162
patient/doctor communication skills and, 162, 163, 164
patient-doctor encounter, responsibilities in, 162
patient-doctor interaction, outcome measures and, 162
patient passivity/apathy and, 162
positive work feelings, doctor openness/attentiveness and, 162
psychosocial aspects of care, 162
short office visits, quality of health care and, 163
treatments, understanding of, 162
See also Geriatric assessment; Instruments; Multiple morbidity

and comorbidity; Polypharmacy
Disease-modifying antirheumatic drugs (DMARDs), 396
Disease-modifying osteoarthritis drugs (DMOADs), 399
Disease prevention. See Health promotion and disease prevention;

Infectious diseases
Disengagement theory, 191, 482
Disinhibition, 69
Distance medicine. See Telemedicine
Distributive justice concept, 201
Diuretics, 116, 151, 166, 222, 223–224, 286, 315, 396
Divalproex sodium, 462
Diverticulitis, 236
Divorce. See Marital status
Donepezil, 36, 323, 324, 378
Do-not-resuscitate (DNR) orders, 8–9, 450
Do-not-use lists, 295
Dopamine, 415, 416, 473
Dopaminergic agents, 23, 522, 523
Doppler ultrasound, 568
Double effect rule, 449
Double jeopardy hypothesis, 205
Double vision, 41
Dowager’s hump, 228
Down syndrome, 1, 35
Doxazosin, 298
Doxepin, 298
Doxycycline, 466
Driving, 164–165

age-related disabilities and, 164
assessment of driving skills/safety, 165
cessation of, 31, 164, 165
cognitive skill measurement and, 165
conditions amenable to treatment/rehabilitation and, 165
motor function assessment and, 165
motor vehicle accidents, elderly victims of, 164, 165, 304
predisposition to altered mental status and, 165
progressive restrictions on, 164
reporting of unsafe drivers, 165
risk management and, 165
safety promotion and, 268
self-assessment tool, 165
visual acuity measurement and, 165
See also Activities of daily living and instrumental 

activities of daily living; Geriatric assessment; Mental status
assessment; Mobility; Mobility assessment

Dronabinol, 38, 39
Drug and Alcohol Services Information System (DASIS), 31

Drug–disease interactions, 165–168
antihypertensive drugs and, 286
Beer’s criteria for inappropriate medications, 167
dietary supplements and, 167
epidemiology of, 167
ethics/safety recommendations, 167–168
hospitalization/mortality and, 167
inappropriate prescribing and, 165
interventions for, 167
medication appropriateness, assessment of, 167
medication use and, 165
multiple comorbidities, increased drug use and, 167
nonprescription mediations and, 167
pharmacists’ role, 167
physiological changes, aging process and, 167
potential drug–disease interactions list, 166 (table)
research on, 167
risk factors for, 167
See also Adverse drug reactions; Age-related changes in

pharmacokinetics and pharmacodynamics; Drug–drug
interactions; Inappropriate prescribing; Medication
adherence; Medication errors; Polypharmacy

Drug–drug interactions, 23, 168
antihypertensive drugs and, 286
epidemiology of, 168
iatrogenic disease and, 288
interventions for, 168
pharmacodynamic interactions, 168
pharmacokinetic interactions, 168
safety recommendations for, 168
See also Adverse drug reactions; Age-related changes in

pharmacokinetics and pharmacodynamics; Drug–disease
interactions; Inappropriate prescribing; Medication
adherence; Medication errors; Polypharmacy

Drug reactions. See Adverse drug reactions; Adverse 
drug withdrawal events; Age-related changes in
pharmacokinetics and pharmacodynamics

Drug trials, 37
Drug underuse, 169–170

epidemiology of, 169
interventions, reduction of drug underuse, 169–170
measurement of, 169
practice recommendations, 170
See also Adverse drug reactions; Age-related changes 

in pharmacokinetics and pharmacodynamics; Drug–drug
interactions; Inappropriate prescribing; Polypharmacy

Drug utilization reviews, 295
Dual energy X-ray absorptiometry (DEXA), 80, 443
Duke Longitudinal Studies of Aging, 170–171, 470, 513, 514

Adaptation Study and, 170
aging patterns/wide variations theme, 171
declining health/physical function theme, 170
exceptions to physical decline theme, 170
healthy aging/typical aging focus of, 170
little/no decline in social/psychological function theme, 171
purposes of, 170
sample constituents for, 170
stability/improvement pattern of change, 171
themes in, 170–171
See also Longitudinal research; Longitudinal Study 

of Aging (LSOA)
Durable powers of attorney, 7, 321
Dwarfism, 1
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Dynamic equilibrium theory, 114
Dyslipidemia, 148, 151, 434
Dyspnea, 44, 116

Ear diseases, 173–176
age-related changes and, 173–174
air conduction measures and, 175
arthritis and, 174
bone conduction measures and, 175
central nervous system, neuronal degeneration and, 174
cerumen production and, 173, 175
cochler presbycusis and, 174
communication losses and, 173
drug history and, 175
functional assessment of, 175
hearing devices and, 176
hearing loss management, 175–176
inner ear hearing loss, 174
middle ear aging changes, 173–174
neural presbycusis and, 174
nutritional intake and, 174
otoscopic examination and, 175
outer ear carcinomas, 173
physical examination and, 175
presbycusis, diagnosis of, 174–175
presbycusis, types of, 174
prevalence of, 173
Rinne and Weber tests, 175
risk factors for, 173, 174
sensory presbycusis and, 174
speech discrimination and, 174
strial presbycusis and, 174
See also Hearing; Quality of life

Early adversity and late-life health, 176–178
adverse social environments and, 178
ascribed adverse social status and, 177
diminished psychological resources and, 178
disadvantaged communities and, 177, 178
discriminatory practices and, 177
family structural difficulties and, 177
historical adverse circumstances and, 177
inadequate health care/proper nutrition and, 177–178
intergenerational transmission of health risk 

behaviors/lifestyles and, 178
life course compounding of early adversities, 176
mental/physical health status and, 176
negative emotions and, 178
parental educational attainment and, 177
parenting adequacy levels and, 177, 178
physical-mental health relationship and, 178
social adversity, mental illness and, 178
social adversity, physical illness and, 177–178
socioeconomic status, early adversity and, 176–177
stressful daily experiences and, 178
See also Demography of aging; Life course perspective on adult

development; Successful aging
East Baltimore Mental Health Survey, 138
East Boston Senior Health Project, 198, 199
Eating disorders. See Nutrition, malnutrition,

and feeding issues
Echinacea, 577
Echocardiography, 116
Economics of aging, 179–185

baby boomers and, 182–183
cost-of-living adjustments, 180
current elderly populations, economic status of, 180–182
Disability Insurance program, 180
disaggregated data on, 181, 182, 182 (figure)
future prospects for economic security, 182–185
health care costs and, 184–185
long-term care expenditures, 184–185, 184 (table)
Medicaid/Medicare and, 180, 184, 184 (table)
nursing facilities and, 307–308
poverty thresholds and, 180–181, 183
private pension programs, 179, 180, 183–184
reform of Social Security provision, 180
replacement rate for retirement income, 183
retirement income support system and, 179–180
social insurance, 180
Social Security income and, 179–180, 181 (table), 182, 183
sources of income, relative importance 

of, 181–182, 181 (table)
spending down for Medicaid, 26, 308, 345, 350
Supplemental Security Income and, 180, 349
welfare, 179, 180
See also Critical perspectives in gerontology; 

Health and public policy; Homelessness and health 
in the United States; Long-term care (LTC); Long-term care
(LTC) insurance; Managed care; Medicaid; Medicare;
Socioeconomic status (SES); Work, health, and retirement

Edema, 106
bone marrow edema, 398
congestive heart failure and, 116
diuretics and, 224
peripheral edema, 116
pulmonary edema, 116
valvular heart disease and, 568
venous stasis ulcers and, 572
volume overload, older patients and, 221

Eden Alternative nursing home model, 462
Education and health, 185–187

active life expectancy and, 186
age-associated medical conditions/disability and, 186
allostatic load and, 34
arthritis incidence, 52
centenarians and, 108
credential approach to analysis, 186–187
early adversity, health effects and, 177
economic returns on education, non-uniformity of, 187
employment opportunities/earnings and, 185
exercise/physical activity and, 213
frailty and, 230
higher education levels, human capital development and, 186
life course perspective and, 185
mortality patterns and, 185–186
quality/selectivity aspects of education, 187
quantity of education, 186
research on, 185–186
social stratification system and, 185
socioeconomic status and, 185
See also Demography of aging; Economics of aging; Ethnicity

and race; Self-care; Socioeconomic status
Eikenella, 554
Elastin, 42, 98
Elastosis, 518
Elder abuse and neglect, 188–190, 239
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caregiver stress model of, 188
categories of, 188
consequences of, 190
epidemiology of, 189–190
explanatory models for, 188–189
exploitation and, 188, 189
hotline system and, 189
institutional abuse/neglect, staffing issues and, 188–189
intentional acts by caregivers, 188
quality of life and, 190
risk factors for, 190
self-neglect by elders, 188, 189, 190
state statutes, abuse/neglect definitions, 188
suspected cases, investigation of, 189–190
violent acts and, 188
See also Advocacy organizations; Ethical issues and aging; Health

care system for older adults; Legal issues
Eldercare Locator, 27
Elderly-onset rheumatoid arthritis (EORA), 396
Elderly Pharmaceutical Insurance Coverage (EPIC) program, 12
Electrical cardioversion, 50
Electrocardiogram (EKG), 116, 558, 560
Electroconvulsive therapy (ECT), 147, 547
Electroencephalogram (EEG), 128
Electrolytes. See Fluids and electrolytes
Electronic medical records, 123, 394
Emotions and emotional stability, 190–192

alcohol abuse and, 31
autonomic response patterns and, 191
brain changes, cognitive resources and, 192
caregiving role and, 103
dampening of emotional responses, 191
depression/mood disorders and, 192
disengagement theory and, 191, 482
emotional development, positive trajectory of, 191
emotional dissociation and, 72
emotional regulation/experience and, 191–192
loss/withdrawal, themes of, 190–191
motivational changes, cognitive processing and, 191
negative emotions, 191
older adults, emotional stability and, 191
paradox of aging and, 191
positivity effect and, 191
sadness and, 191
sensation Seeking dimension and, 191–192
social pruning process and, 191
See also agitation; Anxiety disorders; Behavioral 

disorders in dementia; Bereavement and grief; Depression
and other mood disorders; Mental status assessment; Positive
attitudes and health

Emphysema, 209, 409
Employment-based health care insurance, 262
Encephalomalacia, 571
End of life issues. See Death, dying, and hospice care; Palliative

care and the end of life
Endocarditis, 440, 554–555, 567–568
Endometrial cancer, 94, 95
Endoscopic procedures, 287
Endothelial cell dysfunction, 396
End-stage renal disease (ESRD), 315
Energy flow concept, 113
Energy therapies, 113–114
Enterococcus, 553

Environmental Analysis of Mobility 
Questionnaire (EAMQ), 390

Environmental health, 192–194
air pollution, 193, 483
excessive heat events and, 193
exposure to environmental hazards and, 192–193
heavy metal exposure and, 193
organophosphate pesticides and, 194
polychlorinated byphenyls and, 193
secondhand smoke and, 193
water quality and, 194
See also Allostatic load and homeostasis; Disasters and Terrorism;

Injury prevention
Environmental Protection Agency (EPA), 193
Epidemiologic Catchment Area (ECA) studies, 44, 503
Epidemiology of aging, 194–197

adapted populations for, 197
aging/health outcomes and, 195
aging process-disease process relationship, 194
case-control design, 196
challenges associated with, 197
clinical/laboratory-based populations and, 196–197
cross-sectional study design, 196
disability, social variable of, 195
established populations for, 197
functional transitions and, 197
longitudinal design, 196, 197
patterns of health in aging populations and, 194
physical functioning and, 195
representative samples and, 197
research agenda, 195–196
research design, 196
special populations for, 197
special populations/selected chronic conditions, 197
types of epidemiological studies, 196–197
within-group variability and, 194
See also Age-period-cohort (APC) distinctions; 

Established populations for epidemiologic studies of the
elderly (EPESE); Hispanic established population for
epidemiologic studies of the elderly (Hispanic-EPESE);
Honolulu-Asia Aging Study (HAAS)/Honolulu Heart
Program (HHP); Longitudinal research; Multiple morbidity
and comorbidity

Epinephrine, 34, 99, 342
Epstein-Barr virus, 91
Erectile dysfunction, 362, 516
Erysipelas, 106
Erythrocyte sedimentation rate (ESR), 395, 396, 397
Erythropoietin (EPO), 40
Escherichia coli, 553
Esophagus function, 235
Established Populations for Epidemiologic Studies of the Elderly

(EPESE) project, 197, 198–200, 207, 250–251, 332, 382, 418,
513, 514

Alzheimer’s disease, prevalence/incidence of, 199
antidepressant use by older adults, 199
Black-White differences in dementia, 199
design features of studies, 198–199
East Boston Senior Health Project, 198, 199
goals of, 198
Iowa 65+ Rural Health Study, 198, 199
mobility assessment, 456
oral health study, 199
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Piedmont Health Survey of the Elderly, 198, 199
population-based longitudinal design, 198–199
recovery patterns after hospitalization, 199
standardized assessment of risk factors/outcomes, 198, 199
studies receiving funding, 198
subject selection and, 198
successful aging, characteristics of, 199–200
theme development in, 199
validated measures and, 198
Yale Health and Aging Project, 198, 199
See also Active life expectancy (ALE); Epidemiology of aging;

Government health surveys; Hispanic established population
for epidemiologic studies of the elderly (Hispanic EPESE);
Longitudinal research; 
MacArthur Study of Successful Aging; National 
Institute on Aging (NIA)

Estate matters, 320
Estrodial levels, 500
Estrogen, 81, 90, 298, 299, 359, 430, 443, 579, 580
Ethical issues and aging, 200–203

advance care planning and, 202
age-based stereotypes and, 201
autonomy concerns and, 201–202
beneficence construct, 201
biotechnology/biosciences, advances in, 200, 202–203
cognitive impairment, decision process and, 202
distributive justice concept and, 201
end of life care, preferences about, 202
ethnic diversity, varied preferences/values and, 201, 203
feminist ethics theory and, 201
genetic testing issues, 203
guiding ethical principles and, 201
health care decisions, participation in, 200, 201
informed consumer choice and, 200
informed decision making and, 202
life-sustaining interventions and, 201
managed care and, 201
older adults, care of, 201
paternalism and, 201
privacy concerns and, 200–201, 203
privatized financing models and, 201
referrals to hospice care and, 202
resource allocation and, 201, 203
safety-autonomy balance and, 201–202
self-determination rights and, 201
See also Advance directives; Advocacy organizations; Caregiving;

Continuum of care; Death, dying, and hospice care; Elder
abuse and neglect; Legal issues; Palliative care and the end
of life; Patient safety

Ethnicity and race, 204–207
active life expectancy and, 186
activities in daily living improvement gaps and, 6
birth/death rates and, 204
Black vs. White, health/mortality rate comparison, 205
cultural differences hypothesis and, 206
current/future research topics, 206–207
data sets, limitations of, 207
double jeopardy hypothesis and, 205
early-life socioeconomic conditions and, 207
general well-being/aging and, 206
gerontological research and, 204–205
health care, diverse views on, 201, 203
healthy migrant hypothesis and, 206

Hispanic paradox and, 206
Hispanic vs. White health/mortality rate comparison, 205–206
migration rates and, 204
older population, racial/ethnic diversity in, 204
racial segregation, 17
skin color/discrimination experiences, health and, 207
systematic discrimination, health disadvantages and, 177
terminology for, 204
vaccination rates and, 267
within-minority group heterogeneity in health, 205
See also Early adversity and late-life health

Europe, 208–212
activities of daily living/instrumental activities 

of daily living and, 210
cancer and, 209
demographic projections, 208, 208 (figure)
diabetes and, 209
disability-free life expectancy and, 210
disability prevalence and, 209–210
European Union population, 208
fertility rate, impact of, 208
formal/informal care services, north-south 

gradient and, 211–212
gender effects and, 210, 211
heart diseases and, 109
mental health conditions and, 210–211
migration and, 208
morbidity/disability data, availability of, 209
mortality, rate of decline in, 208
mortality risk and, 209
musculoskeletal diseases and, 109
respiratory diseases and, 209
self-rated health and, 210
smoking and, 209
stroke and, 209
subthreshold conditions and, 211
use of services/care provision and, 211–212

European Americans, 103
European Community Household 

Panel (ECHP) survey, 4, 209
European Health Expectancy Monitoring Unit (EHEMU), 4
European Union Fifth Framework Program, 209
EU Survey on Income and Living Conditions (EU-SILC), 4
Euthanasia, 449, 450, 547
Evercare health plan/service provider, 344
Excessive heat events (EHEs), 193
Executive cognition, 238, 464
Exercise and physical activity, 212–214, 418

aerobic exercise and, 212, 213, 501, 503
balance and, 68, 214
benefits of, 213
cancer risk and, 95
cardiopulmonary capacity and, 234
cardiovascular system and, 97
community practice/dissemination and, 214
demographic characteristics, nonparticipation and, 213
ecological model, social environmental/policy factors and, 214
exercise, definition of, 212, 213
fall prevention and, 304
fat mass and, 82
forced vital capacity and, 419
fracture prevention and, 228
gradual progression/nonvigorous activities and, 214
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health promotion and, 212, 266
heart rate and, 99
hypertension treatment and, 286
individual-based exercise programs and, 214
innovations/future directions for, 214
leisure time physical activity and, 212, 213
life transitions and, 214
motivational tools and, 214
muscle mass and, 81
negative interactions/health behaviors and, 412
older population and, 213
osteoarthritis and, 398–399
participation, correlates of, 213–214
perceived self-efficacy for, 213
physical activity, definition of, 212
resistance training, 212, 214, 494, 501, 503
sarcopenia and, 501, 503
self-reported barriers to, 213
strength training exercise and, 212, 213, 214
successful adherence, correlates of, 213–214
therabands and, 214
See also Control; Health promotion and 

disease prevention; Self-efficacy
Exit interviews, 253
Expectations regarding aging, 215

health problems/disability, attribution of, 215
health-related quality of life estimations, 215
high expectations regarding aging, 215
low expectations regarding aging, 215
survey on, 215
See also Active life expectancy (ALE); Successful aging

Expectations Regarding Aging Survey (ERA-38), 215
Exploitation, 188, 189
Extended Aged Care at Home (EACH) (Australia), 64
Extended inpatient care, 120, 121 (table)
Eye aging, 419
Eye diseases, 216–220

bacterial corneal ulcers, 217
blindness, 219–220
cataracts and, 216, 217
corneal clouding, 216–217
diabetes and, 149, 219
diabetic retinopathy, 219
ectropion/entropion and, 216
eyelid tumors, 216
fascial plane atrophy, 216
floaters and, 216
glaucoma, 217, 218–219
intraretinal microvascular anomalies and, 219
lacrimal gland secretion decline, 216
lense hardening and, 216
macular degeneration, 217–218
management of, 220
pathophysiological age-related vision changes, 216–217
retinal detachment, 217
risk factors for, 216
screening for visual impairment, 220
subconjunctival hemorrhage, 216
See also Geriatric assessment; Vision and low vision

Eye Diseases Prevalence Research Group, 219

Face, Legs, Activity, Cry, Consolability 
pain assessment tool, 449

Face/neck pain, 41
Failure of therapy. See Therapeutic failure
Faith-based initiatives, 25, 119
Falling, 25, 68, 164

assessment of falls, 239
balance exercises and, 214
drug–disease interactions, 166 (table)
home-based risk of, 228–229
hospital care and, 288–289
injury from, 303–304
predictive testing for, 238
prevention strategies, 267–268
See also Balance; Fractures in older adults; 

Gait disorders; Mobility assessment
Familial Creutzfeldt-Jakob disease (fCJD), 126, 127
Families USA, 12
Family Core questionnaire, 401, 402
Family Resources Supplement, 335
Fat:

aging, body fat composition/location and, 429
fat mass, changes in, 81–82
lipofuscin accumulation, 99
muscle adipose tissue, 81
pacemaker cells and, 99
subcutaneous adipose tissue, 80
visceral adipose tissue, 80, 81
See also Obesity

Fatal familial insomnia (FFI), 126, 127
Fatigue, 85, 116, 146, 222, 223, 567
Fear, 137
Fecal incontinence (FI), 236, 298–299
Fecal occult blood (FOB) test, 95
Federal Drug Administration (FDA), 378
Federal Licensing Exam (FLEX), 241
Federal Nursing Home Reform Act, 189
Feeding issues. See Nutrition, malnutrition,

and feeding issues
Fee-for-service rate, 344
Feminist ethics theory, 201
Fibromuscular dysplasia, 41
Fibromyalgia, 113, 114, 395
Fibronolytic syndrome, 369
Fidgeting, 28
Fifth Framework Program, 209
55-Alive Mature Driving Program, 268
Fight-or-flight response, 33, 45, 342
Firearms, 545, 547
Fire-related injuries/deaths, 305
5alpha-reductase inhibitor, 298, 363
5-fluorouracil (5-FU) cream, 519
Flare-ups of disease state, 412
Fluids and electrolytes, 221–224

aldosterone level and, 223
brain fluid decline, cerebral hemorrhage and, 222
calcium/magnesium, homeostatic levels of, 223–224
chronic kidney disease and, 222
chronic liver disease and, 222
congestive heart failure and, 221, 222
diuretics and, 222, 223, 223–224
hyperkalemia/potassium level, 223
hypernatremia and, 222
hyponatremia and, 223
hypophosphatemia/phosphate level, 224
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intravenous fluids, 459
kidney function decline and, 221
medications, pathological disorders of water/electrolytes and, 221, 223
nocturia, 221, 222
plasma sodium concentrations and, 222, 223
polypharmacy and, 223
progressive nephron loss and, 221
pulmonary edema and, 221
renal failure/shock and, 222
serum phosphate concentration and, 224
shortness of breath and, 221
sodium reabsorption/excretion, 221
urinary concentrating ability and, 222–223
volume depletion and, 222
volume overload and, 221–222
water conservation system and, 222–223
See also Calcium disorders of aging; 

Kidney aging and disease
Fluoxetine, 434, 461, 474
Focal brain deficit, 538
Folate deficiencies, 40
Follicle-stimulating hormone (FSH), 359
Foodborne disease, 426
Food intake levels, 427

See also Nutrition, malnutrition, and 
feeding issues; Nutrition and public health

Food and Nutrition Board, 426
Food Stamp Program, 426
Foot problems, 224–226

activities of daily living and, 225
footwear considerations and, 226
fungal nail infection, 225
hallus valgus/bunions, 224, 226
hallux limitus/hallux rigidus, 226
hyperkeratotic lesions/corns or calluses, 224, 225, 226
impact of, 225
ingrown toenails, 226
management of, 225–226
nail disorders, 224, 225–226
nail thickening, 225–226
prevalence of, 224
risk factors for, 224
structural deformities, 224
subungual hematomas and, 225
toe deformities/hammertoes or clawtoes, 224, 226
weight-bearing activities and, 224
See also Activities of daily living and instrumental activities of

daily living; Arthritis and other rheumatic diseases; Diabetes;
Gait disorders; Pain; Skin changes; Venous stasis ulcers;
Wound healing

Forced vital capacity, 419
Formal caregiving. See Caregiving
Fractures in older adults, 227–229

alcohol intake and, 228
architectural dimensions of bone and, 227
assessment of, 239
blood clots and, 227
bone mass and, 227, 228
calcium/vitamin D intake and, 228
Colles’ fracture, 228
dowager’s hump and, 228
hip fractures, 227, 229, 337
home inspection, fall risks and, 228–229

minimal trauma long-bone fractures, 228
mortality risk and, 227, 228
osteoporosis identification and, 229
physical activity, walking/weight-bearing and, 228, 229
postoperative complications and, 227
prevention strategies, 228–229
prior fracture history and, 227
residual disability and, 227, 228
risk factors for, 227
symptoms of, 227, 228
treatments for, 227, 228
vertebral fractures, 227–228
wrist fractures, 228
See also Calcium disorders of aging; Foot problems; 

Frailty; Mobility; Mobility assessment; Osteoporosis
Frailty, 229–231

adverse drug responses and, 10
age-related causes of, 230
all-inclusive care for elderly, PACE elders and, 242
biomarkers and, 78
body mass index and, 229
cognitive indicators of, 230
definition of, 229–230
exercise, muscle mass and, 81
functional tests of, 230
housing for frail populations, 120–121, 121 (table)
impact of, 230
measures of, 230
prevalence of, 229
prevention/reversal of, 230–231
psychological well-being and, 230
public health priority of, 230–231
social support and, 230
syndrome of illness, 230
trajectory/gradient of risk and, 230
weight loss and, 156, 229
See also Activities of daily living and instrumental 

activities of daily living; Gait disorders; Geriatric
assessment; Mobility; Mobility assessment

Framingham Heart Study, 197
Free fatty acids, 178, 369
Frontal lobe dementia, 35, 37
Frontotemporal dementia (FTD), 377, 463–464
Functional imaging methods, 292
Functional Impairment Measure, 380
Functional incontinence, 297, 363
Functional magnetic resonance imaging (fMRI), 292
Functional status assessment. See Activities of daily living and

instrumental activities of daily living; Performance
measures of physical function

Fungal infections, 225, 438, 440, 554
Furosemide, 23, 224
Furunculosis, 106

Gabapentin, 517, 522
Gait assessment tests, 455–456
Gait disorders, 233–234

age-related pathologies and, 234
assistive devices and, 234
autonomic vascular responses and, 234
behavioral factors and, 233
cardiopulmonary capacity and, 234
fluidity reduction and, 233
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frailty in older adults and, 234
gait assessment tests, 455–456
internal alterations and, 233
interventions and, 234
musculoskeletal changes and, 233
nervous system changes and, 233
normal aging and, 233
physiological changes and, 233–234
requirements for gait and, 234
speed reduction and, 233
spinocerebellar ataxias, 417
stance/swing phase, biomechanical changes in, 233
weight shift/balance and, 233
See also Assistive devices; Balance; Disability

and the disablement process; Frailty; Injury prevention;
Mobility; Mobility assessment

Gait speed test, 386–388, 387 (table)
Gait stability ratio (GSR), 67, 68 (table)
Galantamine, 36, 323, 324, 378
Gallbladder disease, 408, 409
Gastroesophageal reflux disease (GERD), 235
Gastrointestinal aging, 235–237

acid production and, 235
bacterial overgrowth and, 236
constipation and, 236
dentition, quality of, 235
diverticulitis and, 236
esophageal motility and, 235
esophagitis and, 235
fecal incontinence and, 236
gastric emptying, decreased food intake and, 235
gastric mucosa, barrier function of, 235
gastroesophageal reflux disease and, 235
gastrointestinal disease, 46, 371
helicobacter pylori infection and, 235
large intestine and, 236
liver/biliary disease and, 236–237
medications and, 235, 236, 237
neuropathy and, 236
obstruction/fecal impaction and, 236
oral cavity/esophagus and, 235
pancreatic structure and, 236
presbyesophagus and, 235
saliva production and, 235
small intestine and, 235–236
stomach function and, 235
taste sensation and, 235
transplanted livers and, 237
See also Cancer; Cancer, common 

types of; Diabetes; Incontinence; Oral health
Gastrointestinal system, 419
Gastrointestinal upset, 36
Gastrostomy tubes, 430–431
Gatekeeper referral models, 31
General durable powers of attorney, 321
General Health Questionnaire (GHQ), 479
Generalized anxiety disorder (GAD), 44
General model of health transition, 2–3, 2 (figure)
Generation in the middle, 87
Genetic abnormalities:

accelerated aging syndromes and, 1–2
epigenetic mechanisms and, 88
See also Cancer; Mutation

Genitourinary tract infection, 553
Georgia Centenarian Study, 108
Geriatric assessment, 237–240

affective domains and, 238
biological status, 293
bladder/bowel function assessment, 239
Clock Drawing Test, 237, 238
cognitive domains and, 237–238
comprehensive geriatric assessment,

237, 239–240
delirium assessment, 239
dementia assessment, 239
depressive symptoms and, 238
falling, prediction of, 238
falls/fractures, 238, 239
functional status, 238
Geriatric Depression Scale, 238
global/executive cognitive function and, 238
Hamilton Depression Rating Scale, 238
Katz Index of Activities of Daily Living scale, 238
Lawton Instrumental Activities of 

Daily Living scale, 238
mental health status, 237–238
Mini-Mental State Examination, 237, 238
mobility assessments, 238
pain assessment, 239
preventive actions, 239
sensory impairment evaluation, 239
social/family status, 239
syndrome assessments, 239
Tinetti gait and balance test, 238
Up and Go test, 238
Zung Self-Rating Depression Scale, 238
See also Activities of daily living and instrumental 

activities of daily living; Continuum of care; 
Disability and the disablement process; Frailty; 
Gait disorders; Geriatric team care; Instruments; 
Mental status assessment; Mobility assessment; 

Outcome and Assessment Information Set (OASIS); Psychiatric
Rating Scales; Socioeconomic status (SES)

Geriatric Depression Scale (GDS), 238, 310, 479
Geriatric interdisciplinary team training 

(GITT) programs, 244
Geriatric nurse practitioner (GNP), 423
Geriatric profession, 240–241

acute care units, 241
advances in geriatric care, 240–241
day hospitals, 241
doctor of pharmacy degree, 241
fellowship programs in geriatrics, 241
geriatric medicine, 240–241
gerontological social worker, 241
historical development of, 240
home visit programs, 241
nursing certification in geriatrics, 241
screening tools, 240
socioeconomic/family issues and, 240
See also Geriatric team care; Gerontological nursing; 

Social work roles in health and long-term care
Geriatric Research, Education, and Clinical Centers 

(GRECCs), 240
Geriatric Schedule of Recent Life Events, 537
Geriatric Social Readjustment Scale, 536
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Geriatric team care, 242–244
benefits of, 242–243
characteristics of, 242
chronic care requirements and, 242
communication/collaboration, positive outcomes and, 243
composition of the team, 243
comprehensive geriatric assessment and, 243
conflict, diverse perspectives/expertise and, 243
decision-making/negotiation processes and, 243
geriatric interdisciplinary team training programs and, 244
hospice/end of life care and, 242
interdisciplinary care and, 242
longevity, chronic illness and, 242
multidisciplinary care and, 242
overlapping skills, redundant/complementary tasks and, 243
PACE elders, all-inclusive care and, 242, 243
team meetings and, 244
transitions between levels of care and, 243
See also Geriatric assessment; Geriatric profession;

Gerontological nursing; Social work roles in 
health and long-term care

Gerontological Association of America, 510
Gerontological nursing, 244–246

best practice protocols, resources for, 245
certification for, 241, 245, 424
community education groups and, 245
curriculum standards/certifications and, 245–246
degree levels and, 245
educator role, patient/family learning and, 245
functional roles in, 245
leadership roles, long-term care/hospital settings and, 245
nursing roles in, 244, 245
patient population, characteristics of, 244
practice settings in, 246
support group leadership and, 245
See also Assisted living; Geriatric assessment; Geriatric

profession; Geriatric team care
Gerontological social workers, 241, 530–531
Gerontological Society of America, 12, 587
Gerontology Research Center, 405
Gerontology. See Critical perspectives in Gerontology; 

Geriatric profession; Gerontological nursing
Gerstmann-Sträussler-Scheinker (GSS) syndrome, 126, 127
Giant cell arteritis (GCA), 395, 396
Ginkgo biloba, 577
Ginseng, 577
Glaucoma, 217, 218–219, 574
Glioblastoma, 414
Global aging, 13, 246–248, 317

demographic breakdown, 247
economic and social balance, 247
epidemiological patterns/health care demands and, 247–248
fertility/mortality declines and, 246
information era, labor force migrations and, 248
infrastructure investments and, 248
interdependence of societies, new relational systems and, 248
labor-scarce aging countries and, 248
oldest-old population, 247
proportion of elders in population, 247
resource allocation, productive labor force/life cycle health and, 248
service-oriented labor-surplus countries and, 248
social protection systems and, 248
speed/conditions of aging and, 246–247

women, overrepresentation of, 247
See also Africa; Asia; Australia and New Zealand; 

Europe; Latin America and the Caribbean
Global Aging Initiative (GAI) Program, 587
Global Assessment Scale (GAS), 478–479
Global cognition, 238
Globalization pressures, 131, 372
Glomerular filtration rate (GFR), 314
Glomerulosclerosis, 313, 314
Glucocorticoids, 33, 34, 584
Glucosamine supplement, 577
Glucose intolerance, 96, 236
Glucose levels, 34

elevated levels, disability/disablement process and, 159
fasting blood glucose, metabolic function and, 78
glycated hemoglobin indicator, 77–78

Glucose tolerance, 43, 149
Glutamate, 473
Glutamate receptor antagonists, 36
Glycated hemoglobin indicator, 77–78
Glycosylated end products (AGEs), 314
Glycosylated hemoglobin, 34
Goiter, 562
Gout, 395, 396, 434
Government health surveys, 249–251

Agency for Healthcare Research and Quality, 250
annual mortality data file, 250
birth and death records, 250
Current Population Survey, 249
Established Populations for Epidemiologic Studies

of the Elderly, 250–251
Health and Retirement Study, 250
Hospice Care Survey, 250
Longitudinal Study of Aging I and II, 249
Medical Expenditure Panel Survey, 250
National Ambulatory Medical Care Survey, 250
National Center for Health Statistics, 173, 249, 250–251
National Death Index, 249, 250
National Employer Health Insurance Survey, 250
National Health Care Survey, 250
National Health Interview Survey, 213, 249
National Health and Nutrition Examination Survey, 79, 250
national health progress/problems/disparities and, 249
National Health Provider Inventory, 250
National Health Survey Act, 334
National Heart, Lung, and Blood Institute, 249
National Home and Hospice Care Survey, 250
National Hospital Ambulatory Medical Care Survey, 250
National Hospital Discharge Survey, 250
National Immunization Survey, 250
National Institute on Aging, 113, 197, 198, 249
National Longitudinal Mortality Study database, 249
National Long Term Care Survey, 251
National Nursing Home Survey, 250
National Survey of Ambulatory Surgery, 250
National Survey of Family Growth, 250
NHIS-NDI data set, 249
See also Duke Longitudinal Studies; Established Populations for

Epidemiologic Studies of the Elderly (EPESE); Ethnicity
and race; Health and public policy; Health and Retirement
Study; Longitudinal Study of Aging (LSOA); MacArthur
Study of Successful Aging; National Health Interview
Survey (NHIS); National Long Term Care Survey (NLTCS)
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Grandparent caregivers, 17, 26
Graves’ disease, 562
Gray Panthers, 12
Great Depression, 177, 240
Grief. See Bereavement and grief
Growth hormone (GH), 38–39, 81, 500, 583
Growth hormone axis, 420
Guardianships, 189, 319, 321
Guttman scale, 5

H1 antihistamines, 23
Haemophilus, 554
Hallucinations, 291

delirium/confusional states and, 137
dementia and, 69
Lewy body dementia and, 322, 323
See also Schizophrenia, paranoia, and

delusional disorders
Hallus valgus, 224
Haloperidol, 139, 417
Hamilton Anxiety Rating Scale (HARS), 480
Hamilton Rating Scale for Depression 

(HAM-D), 238, 479, 480
Hammertoes, 224, 226
Hand wringing, 28
Happiness, 87, 470, 471

See also Positive attitudes and health; Quality
of life; Subjective well-being

Hartford Geriatric Nursing Initiative, 245
Hashimoto encephalitis, 128
Hashimoto’s thyroiditis, 396
Headaches, 41
Head/neck cancers, 91
Health-adjusted life expectancy, 4
Health, Aging, and Body Composition Study, 418
Health belief model, 509
Health Care Financing Administration (HCFA), 96
Health care surrogate, 7
Health care system for older adults, 261–263

adverse drug reactions and, 10
health care delivery system, government 

responsibility for, 261
health care, fringe benefit of employment and, 262
health care system, definition of, 261
inpatient/outpatient care and, 262
managed care organizations and, 262
Medicaid and, 262
Medicare and, 261–262
national health insurance and, 261, 262–263
pharmacy benefit and, 262
United States, nonsystem in, 261
See also Aging Network; Geriatric team care; 

Institutional care; Long-term care (LTC); Managed 
care; National Institute on Aging (NIA); Nursing 
roles in health care and long-term care

Health communication, 263–265
ageism and, 264
bi-directional nature of, mutual

understanding and, 263
biological pathologies and, 264
compromised communication abilities and, 263
education, communication barriers and, 264
encoding, elder self-expression and, 264

generation gaps and, 264
intergenerational communication exchanges and, 264
interpersonal communication, 263, 264–265
mass communication messages, 263
optimal health, individual-environment interaction and, 263
patient-prescriber communication, 10
provider-provider communication, 311
relationship development and, 265
sensory deficits, corrective aids and, 263–264
sensory reception, verbal/nonverbal messages and, 263
social pathologies and, 264
strategies for communication, 264–265
See also Advance directives; Positive attitudes and health; Quality

of life; Self-care; Self-rated health
Health expectancy. See Active life expectancy
Health Insurance Portability and Accountability Act (HIPAA) 

of 1996, 203, 558
Health Insurance Supplement, 335
Health maintenance organizations (HM0s), 112, 122, 344
Health Policy Institute, 349
Health promotion and disease prevention, 265–268

African Americans elders and, 17
alcohol abuse treatment, 32
alcohol moderation and, 267
disease detection/prevention, effectiveness of, 265
exercise/physical activity and, 266
health expectancy and, 268
health-promoting activities, effectiveness of, 265
health-promotion strategies, 266–267
immunizations and, 265, 267
injury prevention, 267–268
medical screenings and, 265
Medicare coverage and, 265–266, 267
mental health promotion strategies, 266–267
motor vehicle safety and, 268
nutritional benefits and, 266
prevention interventions, 267–268
professional medical services and, 265
smoking cessation and, 267
See also Cancer prevention and screening; Exercise and physical

activity; Injury prevention; Self-care; 
Smoking; Vitamins, minerals, and dietary supplements

Health and public policy, 256–260
activities of daily living disability intervention, 6
citizenship rights, health care and, 256, 257
efficiency of health systems, level of health and, 260
environmental/behavioral risk factors, 260
exercise/physical activity and, 214
frailty prevention and, 230–231
German industrialization/retirement policy and, 256
health services coverage statistics, 257, 260
international comparisons of health, 257, 260
international comparisons of spending,

257, 258–259 (table)
Medicaid/Medicare and, 257
morbidity outcomes, 257
mortality outcomes, 257
national health insurance and, 256–257
national health services and, 256
nondisease factors and, 260
oral health care and, 441–442
organized labor, health care benefits and, 256–257
performance of health systems, 260
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public policy influences, 256
socialist governments and, 257
socialized medicine, American Medical Association and, 257
South African policy and, 256
telemedicine applications and, 558–559
United Kingdom policy and, 256
United States policy and, 256–257, 260
See also Advocacy organizations; Aging Network; Cancer

prevention and screening; Global aging; Health care system
for older adults; Managed care; Medicaid; Medicare;
National Institute on Aging (NIA)

Health-related quality of life (HRQOL), 541–542
Health and Retirement Study (HRS), 250,

253–255, 332, 404, 524
Assets and Health Dynamics Among the 

Oldest Old study and, 207, 253
broad range/comprehensive health/social/economic information

and, 253
committees/working groups in, 254
companion information across age spectrum of 

older adults and, 253
contributions of, 255
design of, 253
domains of information, 253–254
economic status and, 255
exit interviews, surviving informants and, 253
experimental modules and, 254
family structure/mobility and, 255
health conditions/health status and, 255
labor force participation/pensions and, 255
mortality surveillance and, 253
sample design/sample characteristics, 254
study content, 254–255
supplementary information sources in, 254
See also Aging in Manitoba (AIM) Longitudinal Study; 

Duke Longitudinal Studies; Longitudinal research;
Longitudinal Study of Aging (LSOA); National Institute on
Aging (NIA); Oldest old; Retirement

Health and Retirement Study/Asset and Health Dynamics Among
the Oldest Old (HRS/AHEAD), 207, 253

Health selection hypothesis, 532
Health transition model, 2–3, 2 (figure)
Healthy active life expectancy (HALE), 2, 14, 54
Healthy Aging in Neighborhoods of Diversity Across 

the Life Span (HANDLS) study, 405
Healthy life expectancy, 4, 115
Healthy life years (HLY), 4
Healthy People 2010, 3, 4, 270, 410, 425, 526
Hearing, 268–270

assistive devices and, 270
Australian/New Zealand elders and, 62
chronic noise exposures and, 269, 270
confusional states and, 138
hearing loss, self-reported evaluation of, 269 (table)
impairment, prevalence of, 268–269
impairment risk factors, 269
loneliness, hearing impairments and, 329
Medicare coverage and, 270
presbyacusis process and, 268, 270, 419–420
prevention/management of impairment, 270
psychosocial/health correlates of impairment, 269–270
rehabilitative services and, 270
screening for impairment and, 270

severe acoustic trauma and, 269
smoking and, 269, 270
sound processing, age-associated brain changes and, 268
speech discrimination, 174
underlying disease processes, treatment of, 270
See also Demography of aging; Ear diseases; Multiple morbidity

and comorbidity; Vision and low vision
Hearing Handicap Inventory in the Elderly (HHIE), 175
Heart attacks, 47, 83, 295

hormone replacement therapy and, 360, 361
See also Heart disease; Heart failure; Myocardial infarction

Heart block, 49, 166 (table)
Heartburn, 85
Heart disease:

African American elders and, 18
aortic stiffening and, 98
apolipoprotein E and, 47
Asian American elders and, 57, 58
Australian/New Zealand elders and, 61
centenarians and, 108
delirium/confusional states and, 137
elder self-expression and, 264
endocarditis, 440
environmental factors in, 193
European elders and, 109
frailty prevention and, 230
Hawaiian/Pacific Islander elders and, 58
hormone replacement therapy and, 360, 361
influenza and, 294, 295
metabolic syndrome and, 78
Mexican elders and, 371, 375
mobility limitations and, 382, 383
Native American/Alaska native elders and, 408
negative interactions and, 412
obesity and, 434
postponement of, 43
secondhand smoke and, 193
stress and, 536
See also Cardiovascular disease (CVD);

Valvular heart disease
Heart and Estrogen-Progestin Replacement Study (HERS), 360
Heart failure, 101, 106

diuretics and, 224
European elders and, 209
See also Congestive heart failure (CHF); Heart disease

Heat/Health Watch Warning Systems, 193
See also Temperature regulation

Heat stroke, 560
Heberden’s nodes, 52
Helicobacter pylori infection, 235
HelpAge International, 587
Hemianopia, 574
Hemiparesis, 234
Hemodialysis, 315, 352
Hemoglobin, 40
Hemorrhagic stroke, 290, 538
Hepatitis, 302–303, 467
Hepatotoxicity, 113
Herbal supplements, 112, 113, 576–577
Herpes Zoster, 447, 517
Hidden victims, 87
Hidradenitis suppurativa, 106
High blood pressure, 41
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Canadian elders and, 86
hypercalcemia and, 85
negative interactions and, 412
See also Blood pressure

High reliability theory, 452–453
Hip fractures, 227, 229, 337, 360
Hippocratic oath, 201
Hip-waist ratio, 34
Hispanic Established Population for Epidemiologic Studies

of the Elderly (Hispanic EPESE), 207, 271–272, 375
community-dwelling Mexican American participants, 271
data deficits and, 271
evaluation goals of, 271–272
long-term changes and, 272
physical functioning measures and, 271
prevalence of health conditions, comparisons of, 271
See also Established Populations for Epidemiologic 

Studies of the Elderly (EPESE); Hispanics; Latin America
and the Caribbean; Longitudinal Study 
of Aging (LSOA); Mexico; Migration

Hispanic Health and Nutrition Examination 
Survey (H-HANES), 51, 271, 274

Hispanic paradox, 206, 272
Hispanics, 272–274

alcohol consumption patterns and, 273
assisted-living facilities/nursing homes and, 274
cardiovascular disease and, 273
census/vital statistics data inaccuracies, 272–273
clinical trials, participation in, 110, 111
diabetes rates and, 273
divorce rates and, 347
favorable mortality/health profiles and, 272, 274
health disparities and, 109
healthy migrant hypothesis and, 272
high rates of disability and, 273–274
hypertension rates and, 273
hypertonicity and, 222
institutionalization rates and, 274
longitudinal survey studies and, 273
low vision and, 216
Medicare coverage and, 273, 274
mental health status and, 274
migration patterns and, 273
misclassification of ethnicity and, 272–273
obesity rates and, 273
rural residency and, 497
smoking rates and, 273
socioeconomic disadvantage and, 272, 273, 274
strength training exercise and, 213
See also Ethnicity and race; Hispanic Established 

Population for Epidemiologic Studies of the 
Elderly (Hispanic EPESE); Latin America and the
Caribbean; Mexico; Migration

Histrionic personality disorder, 460
HIV and AIDS, 275–277, 516, 517

Africa and, 14
antiretroviral therapy and, 275, 276
Asia and, 55–56
assessment of risk and, 276
condom use and, 275
continuum of care and, 119
disease progression and, 275
dronabinol therapy and, 38

early detection, longer life/reduced transmission and, 276
epidemiology of, 275
HIV testing and, 276
longevity projections and, 275, 331
multiple effects of, 276
needle sharing and, 275
older adults, incidence among, 275
prevention strategies for, 276–277
risk factors for, 275, 276
sexual/drug histories and, 275, 276
treatment for, 276
See also Health communication; Immune function; 

Infectious diseases; Sexuality
Hoarding, 25
Hodgkin’s disease, 93, 517
Home care, 5, 27, 277–279

Canadian health care system and, 87
client groups for, 278
continuum of care and, 120, 121 (table)
definition of, 277
growth of, 277, 279
high-tech home care, 278–279
HIV testing and, 276
homemaker/chore programs and, 278
Interim Payment System/Prospective 

Payment System and, 278
long-term care services and, 337
Medicaid coverage of, 278
Medicare home health care programs, 277–278, 279, 352
Outcome and Assessment Information Set and, 444
skilled home health care, 277–278
visiting nurse services and, 277
See also Assisted living; Death, dying, and hospice care;

Long-term care (LTC); Palliative care and the end of life
Home and Community Care Act of 1985 (Australia), 64
Home and Community Care Program 

(HACC) (Australia), 64
Home-delivered meals program, 426–427, 588
Home health aide services, 278
Home Health Compare website, 445
Home health resource groups (HHRGs), 444
Homelessness and health in the United States, 279–281

access to health services and, 279–280
acute/chronic medical conditions and, 279
alternative health services delivery and, 280
bureaucratic barriers to health care, 279–280
clinic-based outreach centers and, 280
continuity of care and, 280
county hospital/emergency room,

primary health care and, 280
definition of, 279
diversity in homeless populations, 279, 280
financial barriers to health care, 279
mobile medical unit programs and, 280
multiple health problems, readmission rates and, 280
personal barriers to health care, 280
programmatic barriers to health care, 280
social support services and, 280–281
See also Demography of aging; Economics of aging; 

Education and health; Living arrangements
Homeopathy, 112
Homeostasis. See Allostatic load and homeostasis
Home visit programs, 241, 277, 345
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Homicide mortality rates, 18, 408
Homosexuality, 362–363, 516
Honolulu-Asia Aging Study (HAAS)/Honolulu Heart Program

(HHP), 281–282
Alzheimer’s disease incidence and, 282
autopsy component, neurodegenerative diseases and, 282
computed tomography/magnetic resonance imaging and, 282
coronary heart disease risk comparison, 281
dementia incidence and, 282
diseases/conditions measured, 281, 282
Honolulu-Asia Aging Study of Sleep Apnea and, 282
Nippon-Honolulu-San Francisco multicentered study and, 281
polysomnography and, 282
reexamination of surviving participants and, 281, 282
sample population for, 281
Sleep Heart Health Study and, 282
See also Asia; Cardiovascular Health Study (CHS);

Cardiovascular system (CVS)
Honolulu-Asia Aging Study of Sleep Apnea (HAASSA), 282
Honolulu Heart Study, 197
Hormone replacement therapy. See Menopause and 

hormone therapy; Women’s health
Hormones:

adipokines, 368
adiponectin, 369
antidiuretic hormone, 222
calcium regulation, 85
cortisol, 78
dehydroepiandrosterone, 81
epinephrine, 99
erythropoietin, 40
estrogen, 81, 90
follicle-stimulating hormone, 359
growth hormone, 38–39, 127
leptin, 368, 369
norepinephrine, 99
progesterone, 90
steroid hormone modulatory effects and, 113
stress hormones, 33, 78
testosterone, 37–38, 81, 368
See also Menopause and hormone therapy; 

Neurobiology of aging
Hospice care. See Death, dying, and hospice care; 

Palliative care and the end of life
Hospice Foundation of America, 587
Hospital Insurance Trust Fund, 351–352
Hospital services, 5, 9

acute care units, 241
adverse drug reactions and, 9
day hospitals, 241
death/dying and, 135
environmental pollutants and, 193
homeless individuals and, 280
iatrogenic disease associated with, 288–289, 290
intensive care units, 138
older patients, delirium/confusional states and, 138

Hot flashes, 359, 360, 361, 516
Housing for frail populations, 120–121, 121 (table)
Human Genome Project, 564
Human growth hormone (hGH), 583
Human papilloma virus (HPV), 95, 519
Human test subjects. See Clinical trials
Hutchinson-Gilford syndrome, 1

Hydrodensitometry, 80
Hydrotherapy, 113
Hyperactivity, 137
Hypercalcemia, 85, 223, 224
Hypercholesterolemia, 96
Hyperglycemia medications, 150–151
Hyperkalemia, 223
Hyperkeratotic lesions, 224, 225, 226
Hyperkyphosis of the spine, 113
Hypernatremia, 222
Hyperparathyroidism, 85
Hypertension, 283–286

African American elders and, 18, 109
antihypertensive drug therapy and, 286
arterial hypertension, 97
blood pressure goal, 284, 285
body mass index and, 83
cardiovascular diseases and, 96, 284
classifications of, 283–284, 283 (table)
cognitive abilities and, 421
complications/risks of chronic hypertension, 284–285
congestive heart failure and, 117
diabetes and, 151
diagnosis/evaluation of, 285, 286
disability/disablement process and, 158
drug–disease interactions, 166 (table)
elderly patients and, 285
environmental/age-related factors and, 284
exercise/physical activity and, 213
frailty prevention and, 230
Hawaiian/Pacific Islander elders and, 58
Hispanic elders and, 273
isolated diastolic hypertension, 283
isolated systolic hypertension, 283
long-standing hypertension, target organ damage and, 285
macular degeneration and, 217
metabolic syndrome and, 368
multidimensional approach to treatment, 285–286
obesity and, 434
prevalence of, 284
primary hypertension, 284, 285
risk factors in, 284, 286
secondary hypertension, 284
treatment for, 284, 285–286
See also Cardiovascular system (CVS); Congestive heart

failure (CHF); Kidney aging and diseases; Stroke;
Valvular heart disease

Hypertensive crisis, 11
Hyperthyroidism, 45, 46, 146, 562
Hypertonicity, 222
Hypertriglyceridemia, 368, 369
Hyperuricemia, 368
Hypocalcemia, 224
Hypochlorhydria, 236
Hypoglycemia, 46, 151
Hypogonadism, 1
Hypomagnesemia, 224
Hypophosphatemia, 224
Hypotension, 560
Hypothalamic-pituitary-adrenal (HPA) axis, 33,

34, 78, 178, 342, 415, 420, 473
Hypothermia, 559–560
Hypothyroidism, 36, 560, 562
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Hypoxia, 116
Hysterectomy, 94

Iatrogenic disease, 287–290
age-related physiological changes and, 289
bed rest directive and, 288
board/day care facilities and, 289–290
delirium and, 289
drug–drug adverse interactions and, 288
falls in hospitals, 288–289
health system safety and, 290
hematopoietic/cardiovascular systems and, 289
hospitalization, risks in, 288–289
inappropriate drug prescribing and, 289
incontinence and, 289
infectious microorganisms and, 288
multiple chronic conditions, coordinated interventions and, 28
nutritional deficits and, 289
pressure ulcers and, 288, 289
prevention of, 290
procedures, aggressive approach and, 288
reserve capacity loss and, 289
standardized definition of, 287
surgical procedures and, 289
transitions from long-term facilities and, 288
underestimated incidence of, 287
unnecessary interventions and, 287
unnecessary testing and, 287–288

Ibandronate, 443, 444
Ibuprofen, 449
Idiopathic inflammatory myopathies (IIM), 395–396
Imaging of the brain, 290–292

age-related research and, 292
Alzheimer’s disease and, 36, 118
apolipoprotein E gene effects and, 48
computed tomography and, 290, 291
Creutzfeldt-Jakob disease and, 128
disease/disorder elimination utility of, 290–291
evaluative utility of, 290
functional imaging methods, 292
functional magnetic resonance imaging and, 292
hemorrhagic stroke and, 290
ischemic stroke and, 290
magnetic resonance imaging and, 290, 291–292
magnetic resonance spectroscopy and, 292
management of medical problems and, 290
positron emission tomography and, 292
single photon emission tomography and, 292
types of, 291–292
See also Alzheimer’s disease (AD); Apolipoprotein 

E; Creutzfeldt-Jakob disease (CJD); Geriatric 
assessment; Lewy body dementia (DLB); 
Neurobiology of aging; Stroke

Imipramine, 298, 474
Immigration. See Migration
Immobility, 138, 301, 447, 484, 501
Immune function, 293–295

age-related effects on, 294, 429–430, 439
allostasis and, 418
autoimmune-mediated neurological diseases, 128
bed rest deconditioning and, 294, 295
biomarkers and, 78
bone marrow-/thymus-derived lymphocytes and, 293–294, 295

cancer and, 88
caregiving role and, 104, 583–584
cellulitis and, 106
diabetes and, 150
healing process and, 293
immunology overview, 293–294
immunosenescence, 301, 396
infectious diseases and, 301
influenza infection and, 293, 294–295
invasion by foreign pathogens and, 293
Langerhans cells and, 518
lymphocytes and, 293–294
major histocompatibility complex and, 293
natural killer cell activity and, 301
negative emotions and, 178
negative interactions and, 412
wound healing and, 583–584
See also Biological theories of aging; Biomarkers of aging; HIV

and AIDS; Immunizations; Multiple morbidity and
comorbidity; Pneumonia and tuberculosis; Vaccinations

Immunizations, 265, 267, 302
Impaired fasting glucose (IFG), 148
Impaired glucose tolerance (IGT), 148
Implanted cardioverter-defibrillator (ICD), 50
Impotence, 362, 516
Improving Mood-Promoting Access to Collaborative Treatment

(IMPACT), 547
Inappropriate prescribing, 295–296

Beer’s criteria and, 167, 195
clinical review of medical records and, 295
complications of, 295–296
Do-not-use lists and, 295
drug regimen reviews and, 296
drug utilization review and, 295
epidemiology of, 295–296
explicit/implicit criteria and, 295
geriatric pharmacotherapy training and, 296
interventions for, 296
prevalence of, 295
recommendations to improve prescribing, 296
See also Adverse drug reactions (ADRs); Age-related 

changes in pharmacokinetics and pharmacodynamics;
Drug–disease interactions; Drug–drug interactions; Drug
underuse; Iatrogenic disease; Medication adherence;
Medication errors; Polypharmacy

Incompetency, 321
Incontinence, 296–299

behavioral management options, 297
chronic causes of, 297
constipation and, 299
diarrhea and, 299
drug–disease interactions, 166 (table)
fecal incontinence, 236, 298–299
functional incontinence, 297
iatrogenic disease and, 289
men’s health and, 363
neurological disorders and, 299
nonpharmacological management of, 297
overflow incontinence, 297
pharmacological management of, 297–298
stress incontinence, 297
surgical management of, 298
systematic approach to management/treatment, 298
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transient/reversible causes of, 296–297
urge incontinence, 297
urinary incontinence, 296, 297
women’s health and, 580
See also Infections, bladder and kidney; Kidney 

aging and diseases
Incretins, 151, 152 (table)
Independent living, 25

assistive devices and, 60
centenarians and, 108
See also Mobility; Mobility assessment

Indian Health Service (IHS), 408, 410
Infant mortality, 135, 136, 260
Infection. See Cellulitis; Infections, bladder and kidney; Infectious

diseases; Systemic infections
Infections, bladder and kidney, 299–300

acute cystitis and, 300
antimicrobial therapy and, 300
asymptomatic bacteriuria and, 300
catheterization and, 300
diagnosis of, 300
genitourinary abnormalities and, 299–300
neurological diseases and, 300
postmenopausal women, genitourinary mucosa and, 299
prostatic hypertrophy, obstruction/turbulent urine 

flow and, 299
symptoms of, 300
urinary tract infection and, 299–300
See also Incontinence; Institutional care; Kidney 

aging and diseases; Long-term care (LTC)
Infectious diseases, 301–303

adverse drug reactions and, 302
Africa and, 14, 16 (table)
age-related immune system changes and, 301
antibiotic management in older adults and, 302
comorbid medical conditions and, 301
environmental factors and, 301–302
fever in elderly persons and, 302
hepatitis A., 303
hepatitis B, 302–303
hospital stay and, 288
influenza vaccine and, 302
living arrangements and, 301–302
malnutrition and, 301
nonspecific symptoms, infection-associated 

morbidity and, 302
pneumococcal vaccine and, 302
polypharmacy and, 302
preventive efforts and, 302
risk factors for, 301–302
socioeconomic status and, 301
supratherapeutic international normalized ratio and, 302
tetanus risk, 302
treatment initiation, 302
vaccines/immunizations and, 302–303
See also Age-related changes in pharmacokinetics and

pharmacodynamics; Cellulitis; HIV and AIDS; Immune
function; Influenza; Systemic infections; Temperature
regulation; Wound healing

Infectious Diseases Society of America, 466
Inflammation:

anemia and, 40
kidney aging and diseases, 313, 315

negative interactions and, 412
neurobiology of aging and, 415
osteoarthritis and, 51
systemic inflammatory response syndrome, 106, 553
wound healing and, 583
See also Arthritis and other rheumatic diseases; Musculoskeletal

aging: inflammation; Rheumatoid arthritis (RA)
Influenza, 18, 265, 293, 294–295, 302, 371, 484
Informal caregiving. See Caregiving
Informed consent, 202, 320–321
Informed consumer choice, 200, 445
Informed decision process, 202
Ingrown toenails, 226
Inhalation anesthetics, 23, 301
Injury prevention, 303–305

choking, 305
exercise programs and, 304
extrinsic risk factors for falls, 304
fall-related injuries, 303–304
fire-related injuries/death, 305
injury-related deaths, 303
intentional injury, 303
intrinsic risk factors for falls, 303–304
motor vehicle-related injury, 164, 165, 304
suffocation and, 304–305
suicide prevention, 304
unintentional injury, 303
See also Depression and other mood disorders; Disability 

and the disablement process; Fractures in older adults;
Health promotion and disease prevention; Mobility; 
Mobility assessment; Obesity

Insight, 481–482
Insomnia, 69, 126, 127, 137, 522, 523–524
Institute of Medicine (IOM), 112, 290, 425, 451, 455, 468, 548
Institutional care, 305–309

activities of daily living and, 305
assisted-living facilities, 305, 306
avoidance of, 25, 27
economics of, 307–308
environment of care, 306
fall-related injuries, 303–304
Hispanic elders and, 274
HIV testing and, 276
instrumental activities of daily living and, 305
long-term care, 305
Medicaid/Medicare programs and, 306, 308–309
multidisciplinary services and, 305
nursing facilities, 305, 306–309
nursing facility residents, characteristics of, 306–307
quality of care and, 308–309
regulations/safety standards and, 306
rehabilitation care and, 308
skilled care, 308
staffing arrangements, 308
supportive care provided, 306
trends in use of nursing facilities, 306
See also Assisted living; Health care system for older adults;

Long-term care (LTC); Long-term care (LTC) insurance;
Medicaid; Medicare; Nursing homes

Instrumental activities of daily living. See Activities of daily living
and instrumental activities of daily living

Instruments, 309–311
abbreviated comprehensive geriatric assessment, 311

Index———621



activities of daily living assessment, 311
adherence to intervention recommendations, 311
benefits of conducting assessment, 310
comprehensive geriatric assessment, definition of, 309–310
deficits, interventions and, 311
evolution of geriatric assessment, 310
Geriatric Depression Scale, 310
instrumental activities of daily living assessment, 311
Mini-Mental State Examination, 310, 311
phone administration option, 311
prescreening instruments, 311
rapid assessment techniques/outpatient assessment, 310–311
self-administered assessment instruments, 310–311
See also Geriatric assessment; Geriatric profession; Geriatric team

care; Mobility assessment; Polypharmacy
Insulin-like growth factor I (IGF-I), 500, 501, 583
Insulin resistance, 81, 148, 213, 236

obesity and, 434
sarcopenia and, 499–500
See also Metabolic syndrome

Insulin secretagogues, 151, 152 (table)
Insulin sensitivity, 38, 81
Insulin therapy, 151, 153 (table)
Insurance coverage, 6, 239

Asian American elderly, 57
Canadian public insured health services, 87
complementary and alternative medicine, 112
Elderly Pharmaceutical Insurance Coverage program, 12
global aging population and, 16
national health insurance and, 256–257, 261, 262–263
nursing facilities and, 307
See also Long-term care (LTC) insurance; Managed care;

Medicaid; Medicare
Integrated services data networking (ISDN), 557, 558
Intentional injury, 303
Interferon therapy, 93
Intergenerational relationships, 58
Intergenerational transmission of health risks, 178
Interim Payment System (IPS), 278
Interleukin 6 (IL-6), 78, 301, 412, 415
International Association of Gerontology and 

Geriatrics (IAGG), 588
International Classification of Diseases,

Ninth Revision (ICD-9), 407
International Classification of Functioning, Disability,

and Health (ICF), 158
International Federation on Aging, 588
International normalized ratio (INR), 302
International Psychogeriatric Association (IPA), 588
Internet:

online resources/health and aging organizations, 585–590
See also Telemedicine

Interstitial pulmonary fibrosis (IPF), 484
Intestinal infections, 371
Intra-articular injections of corticosteroids, 399
Intraretinal microvascular anomalies (IRMAs), 219
Intravenous fluids, 459
Inventory of Complicated Grief, 137
Involuntary weight loss, 37–39
Involutary movements, 417
Iowa 65+ rural Health Study, 198, 199
Iron deficiency, 40
Iron supplements, 166

Irritability, 28, 178
Ischemic heart disease, 61, 96, 116
Ischemic stroke, 290
Islam, 55
Isoflavones, 113
Isolation, 496, 528, 536
Isometric contractions, 494
Isoniazid, 467

Jakob-Creutzfeldt disease. See Creutzfeldt-Jakob disease (CJD)
John A. Hartford Foundation, 244
Joint Commission for the Accreditation of Health 

Care Facilities, 290
Joint National Committee (JNC), 283
Joint replacements, 51
Jugular venous pressure, 116

Kaiser Commission on Medicaid and the Uninsured, 349
Katz Index of Activities of Daily Living scale, 5, 238, 341
Kava, 577
Keratoacanthomas, 519
Kidney aging and diseases, 76, 313–315

acute renal failure, 315
adverse drug reactions and, 10
African American elders and, 18
age-related anatomical changes and, 313–314
anemia and, 40
arotic stiffening and, 98
blood urea nitrogen concentrations, 314
cancer treatment and, 89
cystatin C, alternative marker of kidney function, 314
diabetes and, 149, 313
drug–disease interactions, 166 (table)
drug metabolism and, 313, 314–315
drug side effects/complications, 315
end-stage renal disease, 315
glocosylated end products and, 314
glomerular filtration rate, muscle mass and, 314
glomerulosclerosis, 313, 314
hypertension and, 313
inflammatory kidney diseases, 315
inflammatory processes and, 313
kidney mass, decline in, 313
lipids and, 314
minimal change disease, 315
osmotic stress and, 223
pauci-immune necrotizing glomerulonephritis, 315
polycystic kidney disease, 41
poststreptococcal glomerulonephritis, 315
progressive arteriole hyalinosis, 313
protaglandin production and, 315
reactive oxygen products and, 314
remnant kidney model and, 313–314
renal aertery stenosis, 315
renovascular disease, 315
serum creatinine concentrations, 314
transplant therapy and, 315
treatment of kidney failure, 315
tubulointerstitial fibrosis, 313
vitamin D deficiency and, 85
water conservation system and, 222–223
See also Diabetes; Fluids and electrolytes; Hypertension;

Incontinence; Infections, bladder and kidney
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Kidney cancer, 89, 91
Kidney infections. See Infections, bladder and kidney
Kidney stones, 85
Kingella kingae, 554
Klebsiella, 553
Kluver-Bucy syndrome, 464
Kyphosis, 502

Labeling effects, 368
Lamotrigine, 474
Large intestine, 236
Late-life health. See Early adversity and late-life health
Late-onset stress symptomatology (LOSS), 422
Latin America and the Caribbean, 317–319

accelerated aging and, 318
age composition of the populations, 317
caregiving practices and, 103
childhood survival, 317, 318
chronic illnesses/disability, higher prevalence of, 317
comparative studies and, 319
current elderly of, 317–318
emigration effects and, 318–319
fragile institutions, minimual social/economic 

supports and, 318
health care systems, variable structures/

achievements of, 318
health infrastructure, development of, 319
mixed epidemiological pattern, noncommunicable/

communicable diseases and, 317
regional economic interdependence and, 318
social security systems reform and, 318
socioeconomic/educational status and, 317
See also Canada; Demography of aging; Global

aging; Hispanics; Mexico; Migration
Lawton Instrumental Activities of Daily Living scale, 238
Lead exposure, 193, 421, 422
Learned dependency model, 481
Left ventricle ejection fraction (LVEF), 100, 115
Left ventricular (LV) systolic dysfunction, 115
Left ventricular hypertrophy, 284, 285, 418
Legal issues, 319–321

advance planning, powers of attorney/advance 
directives, 321

capacity, assessment of, 320–321
competency/capacity, definition of, 319–320
competency, determination of, 320, 321
decisional capacity, assessment methods, 320
guardians/conservators, assignment of, 321
guardianships and, 319
incompetent persons, legal options for, 321
informal proxy decision makers, 321
informed consent, 320–321
medical decision making, 320–321
telemedicine applications and, 558
See also Advance directives; Elder abuse and neglect;

Geriatric assessment; Inappropriate 
prescribing; Patient safety

Legal services, 119
Legionella, 466, 554
Leisure time physical activity, 212, 213
Leptin, 368, 369
Lethargy, 137, 222, 322–323
Leukemia, 89, 91, 92, 517

Leukoareoses, 571
Levitra, 362
Levodopa, 11
Lewy Body Dementia (DLB), 35, 322–324, 377

Alzheimer’s disease, comparison with, 322–323, 324
autopsy series results, 322, 323
cholinergic deficit and, 323
clinical diagnosis, consensus guidelines for, 322
delusions and, 322, 323
diagnostic signs of, 322–323, 324
hallucinations and, 322, 323
late-onset dementia and, 414
lethargy and, 322–323
Lewy body disease, clinical history of, 322
neuropathological diagnostic findings and, 323–324
Parkinson’s disease and, 322, 323, 324, 414
prevalence of, 322
senile plaques and, 323
taxonomy of dementias and, 323–324
treatments for, 324
See also Alzheimer’s disease (AD); Apolipoprotein E; Delirium

and confusional states
Lidocaine, 23, 517
Life course perspective on adult development, 324–326

adult developmental psychology and, 325
aging-health relationships and, 325
childhood status and, 324
cross-sectional studies and, 324–325
educational attainment and, 185
frailty prevention and, 230
longitudinal studies and, 324
research questions about, 325–326
See also Age-period-cohort (APC) distinctions; Demography of

aging; Longitudinal research; Midlife; Normal physical
aging; Psychosocial theories; Socioeconomic status (SES);
Work, health, and retirement

Life Events and Difficulties Schedule (LEDS), 536
Life expectancy. See Accelerated aging syndromes; Active life

expectancy (ALE); Allostatic load and homeostasis;
Demography of aging; Longevity

Life review interventions, 267
Life satisfaction, 87, 374, 540
Life span psychology, 481
Lifestyle choices:

adverse social environments, unhealthy
lifestyles and, 178

allostatic load and, 34
arrhythmia treatment and, 50
cardiovascular system, sedentary lifestyle and, 97
congestive heart failure and, 117
frailty prevention and, 230
hypertension treatment and, 285, 286
intergenerational transmission of health risks, 178
negative interactions/health behaviors and, 412–413
sedentary lifestyle, obesity/cancer risk and, 95
See also Self-care

Life support devices, 7, 202–203
Life table methods, 3
Lightheadedness, 44
Light sensitivity, 41
Light therapy, 522
Limited powers of attorney, 321
Lip cancer, 438–439
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Lipid abnormalities, 368
Lipidemia, 285
Lipofuscin, 414
Lipophilic beta-blocker benzodiazepines, 166
Lithium, 23, 166, 462
Liver cancer, 57
Liver function, 10

antituberculous chemotherapy and, 467
cirrhosis, 408
liver/biliary disease, 236–237
nonalcoholic steatohepatitis, 368
vitamin D deficiency and, 85

Living arrangements, 5, 320, 326–328, 347
activities of daily living and, 327
African American elders and, 326, 327
Asian elders and, 327
frail elderly and, 327
Hispanic elders and, 326, 327
home ownership and, 326
independent community-based living, 326, 327
institutionalized alternatives and, 327–328
nursing home settings and, 327–328
oldest old and, 326
relatives, co-housing arrangements and, 327
retirement communities/assisted-living quarters and, 327
statistics on, 326–327
unrelated caregivers and, 327
widowed individuals and, 326, 327, 328
See also Activities of daily living and instrumental activities of

daily living; Homelessness and health in the United States;
Long term care (LTC); Oldest old; Quality of life; Social
networks and social support

Living wills, 7–8, 450
Locus of Control Scale, 123
Loneliness, 328–329

cross-cultural comparisons of, 328
demographic factors linked with, 328–329
depression and, 328
emotional loneliness, 328, 329
gender differences in, 329
impaired vision and, 329
late life experience of, 329
longitudinal studies on, 328
marital history/current partner status and, 329
memory problems and, 329
mortality prediction and, 329
poor physical/mental health and, 329
prevalence of, 328
sadness and, 328
social/emotional relationships, actual vs. desired 

relationships, 328
social isolation and, 328
social loneliness, 328, 329
societal changes and, 328
treatment for, 329
See also Bereavement and grief; Control; Depression and other

mood disorders; Emotions and emotional stability; Positive
attitudes and health; Suicide and the elderly

Long-bone fractures, 228
Longevity, 77, 330–331

age-specific mortality decline and, 331
continual improvement in life expectancy and, 330, 331
deceleration of increasing life expectancy, 330

definition of, 330
distribution and dispersal of age at death, 330
fertility rate decline and, 331
future longevity calculation, 330
human life span, species-specific 

biological limits and, 330–331
industrialized nations, increased life expectancy and, 330
late-life model age at death, 330
life expectancy and, 330
measurement of, 330
median age at death, 330
national populations and, 331
nutrient-dense/calorie-restricted diets and, 331
obesity/chronic disease risks and, 331
old-age-dependency and, 331
premodern societies, life expectancy in, 330
United Nations estimation of life expectancy, 330, 331
See also Centenarians; Oldest old

Longitudinal research, 3, 332–334
age-period-cohort effects, separation of, 333
benefits/positive aspects of, 332–333
challenges of, 333
definition of, 332
measurement accuracy and, 333
measurement of change over time, trajectories 

of change and, 333
nonrandom attrition and, 333–334
panel studies, 332
repeated cross-section studies, 332
research question development and, 333
rotating panel studies, 332
waves of data collection, isolation of causal 

mechanisms and, 332–333
See also Aging in Manitoba (AIM) Longitudinal Study; 

Duke Longitudinal Studies of Aging; Epidemiology 
of aging; Established Populations for Epidemiologic Studies
of the elderly (EPESE); Government health surveys;
Longitudinal Study of Aging (LSOA); 
National Institute on Aging (NIA)

Longitudinal Study of Aging (LSOA), 3, 249,
332, 334–336

computer-assisted telephone interviews and, 335
data sources, 335
development of, 334–335
National Health Interview Survey and, 334
National Health Survey Act and, 334
oldest old population and, 335–336
research design, 334–335
sample population for, 334–335
specific topics of exploration, 335
survey questionnaire, functional status/health 

care use data, 335
See also Continuum of care; Duke Longitudinal 

Studies; Longitudinal research; Oldest old
Long t1/2 benzodiazepines, 166
Long-term care (LTC), 336–338

activities of daily living disability assessments and, 6
adverse drug reactions and, 9
baby-boomer population and, 123
definition of, 336–337
dependency, adaptive device of, 508
financing sources for, 184–185, 184 (table), 338
frailty and, 230
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goals of, 338
hospice care, 337
iatrogenic disease and, 289–290
infectious diseases and, -302, 301
life expectancy expansion and, 336
managed care programs and, 344
providers of, 337
quality of life and, 338
recipients of, 337
rehabilitation/skilled nursing facilities and, 337
services provided in, 337
settings of care provision, 337–338
term of service provision, 337
transition to hospitalization, 288
See also Activities of daily living and instrumental 

activities of daily living; Assisted living; Caregiving;
Continuum of care; Home care; Long-term care (LTC)
insurance; Minimum data set (MDS); Nursing roles in health
care and long-term care; Social work roles in health and
long-term care

Long-term care (LTC) insurance, 338–340
asset protection, catastrophic expenses and, 339
daily benefit amounts and, 339
deductible periods and, 339
disability insurance structure and, 339
health insurance structure and, 339
hybrid structure of, 338–339
inflation protection and, 339
life insurance structure and, 339
market for, 339–340
maximum total benefit and, 339
Medicaid reform and, 339
nonforfeiture benefit and, 339
private funding source, 338
See also Economics of aging; Long-term care (LTC); Managed

care; Medicare; Palliative care and the end of life
Loop diuretic, 223, 224
Lower urinary tract symptoms (LUTS), 363
Lund and Manchester Groups criteria, 463
Lung cancer, 57, 61, 89, 92, 95

pulmonary aging and, 484
secondhand smoke and, 193
See also Lung function; Pulmonary aging

Lung function:
air pollution and, 193
loneliness, lung disease and, 329
mobility limitations and, 382
pulmonary edema, 116
See also Lung cancer; Pulmonary aging

Lupus, 396
Luteinizing hormone-releasing factor (LHRH) analogues, 298
Lymphadenitis, 106
Lymphedema, 106
Lymph node swelling, 106
Lymphocytes, 293–294, 429
Lymphoma, 89

MacArthur Study of Successful Aging, 79,
199–200, 341–343, 418

aging-well older adults and, 342
allostatic adaptation efforts, 342
blood vitamin levels, physical/cognitive function 

declines and, 342

chronic inflammation, onset of diability and, 342
composite allostatic load score, health 

outcomes and, 342–343
comprehensive biological indexes, psychosocial/behavioral factors

effects and, 342
description of, 341
elevated resting stress hormone levels, physical/cognitive function

decline and, 342
health/functioning assessments, 341–342
major findings of, 342–343
ongoing work in, 343
psychosocial factors, health/level of functioning and, 342
reinterview of surviving cohorts, 341
sample population in, 341, 342
self-efficacy beliefs, memory performance/depressive

symptomatology and, 342
sociodemographic characteristics, physical 

performance and, 342
See also Allostatic load and homeostasis; Biomarkers 

of aging; Positive attitudes and health; Stress; 
Successful aging

Macrolide, 466
Macular degeneration, 217–218, 436, 574
Magnetic resonance angiography (MRA), 315
Magnetic resonance imaging (MRI), 48, 80, 128, 282, 287, 290,

291–292, 397, 398, 464, 534, 538, 568, 571
Magnetic resonance spectroscopy (MRS), 80, 292
Major histocompatibility complex (MHC), 293
Malignancy-associated myositis, 396
Malignant skin neoplasms. See Skin neoplasms, benign and

malignant
Malnutrition. See Nutrition, malnutrition, and feeding issues
Mammography, 96, 311, 352
Managed care, 343–346

adjusted average per capita cost and, 344
Arizona Long-Term Care System and, 345
capitation rate and, 344, 345
community-based care and, 345
development of, 343
dually eligibles, high-risk group, 345–346
elements of, 343
failures of, 344, 346
fee-for-service rate and, 344
gariatric care goals and, 343–344
health maintenance organizations and, 344
long-standing patient-doctor relationships and, 162
long-term care coverage and, 344–346
Medicaid and, 344–346, 349–350
Medicare Advantage program, 344
Medicare and, 344, 345–346
Minnesota Senior Health Options and, 345
nurse practitioners and, 344, 345
nursing home-based long-term care and, 344
Prepaid Medical Assistance Program and, 345
Program for All-inclusive Care of the Elderly and, 345
risk adjustment models and, 344
Senior Care Options and, 345–346
social health maintenance organizations and, 344
Visiting Nurse Service and, 345
Wisconsin Family Care and, 345
Wisconsin Partnership Program and, 345
See also Economics of aging; Health and public policy; 

Long-term care (LTC); Medicaid; Medicare
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Managed care organizations (MCOs), 262, 343, 344, 345
Mania, 146
Manitoba Longitudinal Study. See Aging in Manitoba (AIM)

Longitudinal Study
Marfan’s syndrome, 41
Marijuana, 38
Marital status, 346–348

age differences in marriage effects and, 346–347
Americans’ Changing Lives survey and, 347–348
anxiety levels and, 347
Changing Lives of Older Couples survey and, 347
death of spouse, 31, 73, 214
depression and, 347
divorce and health, 347–348
economic resources and, 346
healthy behaviors and, 346
marital selection perspective and, 346
marriage happiness effects, 471
marriage and health, 346–347, 471
marriage protection perspective and, 246
mental health, marital quality and, 347
social support and, 346
widowhood, 31, 73, 214, 326, 327, 328, 347
See also Loneliness; Social networks and social 

support; Socioeconomic status (SES)
Massage, 113
Mastectomy, 106
Matrix metalloproteinases, 98
Meals on Wheels Association of America (MOWAA), 588
Meals on Wheels Program, 588

See also Community meal programs; 
Continuum of care; Home-delivered meals program

Mechanical devices. See Assistive devices
Medicaid, 26, 180, 240, 257, 348–350

assisted living and, 59
changes in coverage, 349, 350
Deficit Reduction Act and, 350
eligibility for, 348–349, 350
geriatric team care and, 242
health care system for older adults and, 262
Hispanic population and, 375
home-/community-based waiver programs, 26
hospice services and, 135
long-term care and, 184–185, 184 (table), 338
low-tech home care and, 278
managed care, increased coverage and, 349–350
mandatory health services coverage, 349
Medicare Part A/Part B premiums, 349
nursing facilities and, 306, 308–309
Program of All-inclusive Care for the Elderly 

program and, 350
spending down and, 26, 308, 345, 350
State Child Health Insurance Program and, 350
state flexibility in service provision and, 349, 350
telemedicine reimbursement policy and, 558–559
tightened coverage/eligibility and, 350
Title 19 of Social Security Act and, 348
waivers and, 350
See also Managed care; Medicare

Medical decision making, 200, 201, 202, 320–321, 450
Medical Expenditure Panel Survey (MEPS), 250, 402
Medical interview, 162
Medical licensing, 241

Medical Outcomes Study (MOS), 514, 541
Medical records, 123

confidentiality requirements, 163
inappropriate prescribing and, 295
multiple morbidity/comorbidity research and, 394
See also Disclosure

Medicare, 12, 26, 180, 240, 257, 351–353
adverse drug reactions and, 9
beneficiary out-of-pocket expense and, 353
Canadian system, 87
claims records, 254, 335, 341, 402
coverage/financing of, 351–353
coverage limitations, 353
eligibility for, 351
expenditures of, 353
gender inequities in reimbursement, 581
geriatric team care and, 242
health care system for older adults and, 261–262
hearing rehabilitation and, 270
Hispanic populations and, 273, 274, 375
hospice services and, 135, 242
long-term care and, 184–185, 184 (table), 338
medical screenings/immunizations and, 265–266, 267
mental illness coverage, 266–267
nursing facilities and, 306, 308–309
oral health costs and, 441
Part A, Hospital Insurance Trust Fund, 349, 351–352
Part B, Supplementary Medical Insurance trust fund, 349, 352
Part C, Medicare Advantage/managed care plans, 352
Part D, outpatient prescription drug coverage, 352–353
skilled home health care and, 277–278
skilled nursing facilities and, 308
smoking cessation counseling, 267
supplemental coverage and, 353
telemedicine reimbursement policy and, 558–559
See also Economics of aging; Health and public policy; 

Long-term care (LTC); Managed care; Medicaid
Medicare Advantage program, 344, 352
Medicare Expenditure Panel Survey, 384
Medicare Modernization Act, 344, 346
Medicare Provider Analysis and Review claim records, 341
Medication adherence, 354

epidemiology of, 354
interventions for improved adherence and, 354
Medication Event Monitoring System and, 354
recommendations for, 354
See also Control; Drug underuse; Self-efficacy; 

Self-rated health
Medication Appropriateness Index, 295
Medication errors, 355–356

administration errors, 355
dispensing errors, 355–356
interventions to reduce errors, 355–356
recommendations to reduce errors, 356
See also Age-related changes in pharmacokinetics and

pharmacodynamics; Drug–disease interactions; Drug–drug
interactions; Drug underuse; Inappropriate prescribing;
Medication adherence; Polypharmacy

Medication Event Monitoring System (MEMS), 354
Meditation practice, 113
Megestrol acetate (MA), 38, 39
Melanoma, 89, 93, 95, 519, 520
Memantine, 36
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Memory, 356–358
age-related changes in, 356
apolipoprotein E gene effects and, 47–48
behavioral findings and, 356–357
cognitive resource declines and, 356
dementia and, 69
encoding strategies and, 357
episodic memory, 357
hemispheric asymmetry and, 357–358
hyponatremia, memory loss and, 223
long-term memory and, 357
medial-temporal region, binding conscious 

experience and, 357
neural bases of, 357–358
physical/intellectual activity and, 358
prefrontal cortex, coordinating/planning 

higher cognitive functions and, 357
procedural/implicit memory, 357
self-efficacy beliefs and, 342
semantic memory, 357
sensory memory, 356
short-term memory, 356
working memory, 356
See also Alzheimer’s disease (AD); Cardiovascular system (CVS);

Depression and other mood disorders; Exercise and physical
activity; Geriatric assessment; Imaging of the brain;
Longitudinal research; Mental status assessment; Mild
cognitive impairment (MCI); Neurobiology of aging;
Normal physical aging; Stroke

Meningitis, 137
Meniscal tears, 397–398
Menopause and hormone therapy, 358–361, 579–580

anti-aging interventions, hormone replacement and, 42, 229
blood clot/stroke risk, 360, 361
breast cancer risk, 360, 361
calcium homeostasis and, 223
clinical trials of hormone replacement therapies, 360–361
colon cancer risk, 360, 361
combined hormone therapy, 360, 361
contraception and, 359
endometrial cancer risk, 94
estrogen concentrations and, 359
estrogen, therapeutic administration of, 359–360, 361
fractures and, 229
heart attack risk, 360, 361
heart disease prevention and, 360, 361
hot flashes, 359, 360, 361
menopausal transition and, 359
menopause, description of, 359
osteoporosis prevention and, 361
risks of hormone therapy, 360–361
sarcopenia and, 500, 503
uterine cancer risk, 359, 360
uterine fibroid tumors and, 359
vaginal dryness and, 359, 360, 361
See also Alzheimer’s disease (AD); Health promotion and disease

prevention; Osteoporosis; Women’s health
Men’s health, 362–365

andropause and, 364
arousal disorders and, 362
benign prostatic hyperplasia and, 363
disease incidence and, 362
erectile dysfunction/impotence and, 362

functional incontinence and, 363
Gleason tumors and, 363
HIV/AIDS and, 363
homosexuality and, 362–363
impotence, treatments for, 362
incontinence and, 363
late/postponed medical interventions and, 362, 364
life expectancy and, 362
lower urinary tract symptoms and, 363
medications, response to, 362
prostate cancer and, 363–364
prostate cancer, treatment for, 363
risk taking and, 362, 364
schizophrenia and, 362
sexuality and, 362–363
stress urinary incontinence and, 363
suicide incidence and, 362
testosterone replacement and, 362, 364
unique health problems, 364–365
See also Age-period-cohort (APC) distinctions; Cardiovascular

system (CVS); Caregiving; HIV and AIDS; Sexuality;
Vascular dementia; Women’s health

Mental health:
caregiving roles and, 103
exercise/physical activity and, 213
frailty and, 230
health promotion strategies, 266–267
Hispanic elders and, 274
personal control beliefs and, 124
social adversity and, 178
See also Emotions and emotional stability; 

Mental status assessment
Mental status assessment, 365–368

affective domains, 238
Alzheimer’s disease, advancing age and, 365
brief cognitive screening instruments and, 367
Clock Drawing Test, 367
cognitive domains, 237–238
cognitive screening tests and, 365
dementias, interventions for, 365–366
depression/memory decline and, 365
false-positive results of screening tests and, 366, 368
general guidelines for, 367
labeling effects and, 368
long-term health insurance benefits and, 368
mild cognitive impairment and, 365, 366
Mini-Cog test, 367
Mini-Mental State Examination, 366–367
primary care physicians/family member reports and, 365
risks/benefits of, 368
screening tests, 366–367
Short Portable Mental Status Questionnaire, 367
See also Alzheimer’s disease (AD); Delirium and confusional

states; Geriatric assessment; Instruments; Mild cognitive
impairment (MCI); Vascular dementia

Metabolic functioning, 178, 420, 429, 439
Metabolic syndrome, 148, 368–370

adipokines/cytokines and, 368
adiponectin and, 369
age-related insulin resistance and, 369
biomarkers for, 78
blood pressure controland, 369
clinical diagnosis of, 369
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cognitive decline and, 369
components of, 368
couch potato syndrome and, 369
etiology of, 368–369
free fatty acids/triglycerides, accumulation of, 369
insulin resistance and, 368, 369
intervention programs and, 370
leptin, roles of, 368, 369
metabolic syndrome group, 34
mild degrees of hyperglycemia and, 369
obesity and, 434
testosterone levels and, 368
vascular dementia and, 369
visceral obesity and, 368
See also Alzheimer’s disease (AD); Diabetes; 

Hypertension; Obesity; Vascular dementia
Metastatic cancers, 91, 92, 94
Metformin, 23
Methicillin-resistant staphylococcus aureus (MRSA), 302, 466
Methylphenidate, 465
Metoclopramide, 23
Mexican Americans, 205, 271–274
Mexico, 370–372

aged population, social security/health services and, 370, 372
causes of death in, 371
fertility rate and, 370
frailty, chronic diseases/disabilities and, 371
globalization pressures and, 372
historic political stability in, 370
intestinal infections and, 371
life expectancy statistics, 371–372, 372 (table)
mortality decline, demographic growth and, 370
mortality statistics and, 370–371, 371 (table)
socioeconomic problems, interventions and, 370
urban vs. rural morbidity/mortality patterns, 372
See also Demography of aging; Global aging; Health and public

policy; Hispanic Established Population for Epidemiologic
Studies of the Elderly (Hispanic-EPESE); Hispanics; Latin
America and the Caribbean; Longitudinal research;
Migration

Michigan Alcoholism Screening Test (MAST), 480
Michigan Alcoholism Screening Test-Geriatric version, 480
Midlife, 373–374

cumulative life deficits and, 374
definition of, 373
generativity and, 373
life satisfaction and, 374
midlife crisis, 374
physical health and, 373
psychological well-being and, 373–374
socioeconomic status differences and, 373
transitions in, 373–374
See also Active life expectancy (ALE); 

Demography of aging; Longevity; Quality of life
Migraine headaches, 113, 467
Migration, 374–376

Asian/Pacific Islander American elders, 57, 374
Canadian population and, 86
European Union, 208
family reunification policy and, 374
health care coverage/access to health care and, 375
healthy migrant hypothesis and, 206, 272
increase in, 204

labor force migrations, 248
Latin America and the Caribbean and, 273, 318, 374, 375–376
mature adults and, 375–376
mental health/addictions and, 375
older Hispanics, physical health of, 375
stress, health/health behavior and, 163–164
undocumented migrants and, 374
See also Demography of aging; Hispanic Established Population

for Epidemiologic Studies of the Elderly (Hispanic-EPESE);
Hispanics; Native Americans 
and Alaska Natives

Mild cognitive impairment (MCI), 35, 365, 376–379
amnestic mild cognitive impairment, 377
clinical definition of, 376
depression and, 378
detection/diagnosis of, 377
multiple-domain mild cognitive impairment, 377
progression to dementia, 377–378
standardized consensus definition of, 376
subtypes of, 376–377
treatments for, 377, 378–379
See also Alzheimer’s disease (AD); Apolipoprotein 

E; Behavioral disorders in dementia; Lewy Body Dementia
(DLB); Vascular dementia

Millennium Development Goals, 16
Minerals. See Vitamins, minerals, and dietary supplements
Mini-Cog test, 367
Minimal trauma long-bone fractures, 228
Mini-Mental State Examination (MMSE), 118, 237, 238, 310, 311,

323, 366–367, 377, 421
Minimum data set (MDS), 379–381

comprehensive assessment and, 379
home care system and, 381
initial implementation of technology, 380
interRAI assessment systems, 380–381
long-term care sectors, integration across, 380–381
sector-specific assessment information and, 380
technology of assessment, attributes of, 379–380
See also Continuum of care; Geriatric assessment; Instruments;

Long-term care (LTC); Outcome and Assessment
Information Set (OASIS)

Mini-strokes, 539
Minnesota Multiphasic Personality 

Inventory-2 (MMPI-2), 421
Minnesota Senior Care, 345
Minnesota Senior Health Options (MSHO), 345
Minorities. See Early adversity and late-life health; 

Ethnicity and race
Mirtazapine, 38, 434, 474, 524
Mistreatment. See Elder abuse and neglect
Mitochondrial theory, 75
Mitral valve prolapse (MVP), 46, 567
Mixed dementia, 377
Mobile health care toolkits, 558
Mobile medical unit programs, 280
Mobility, 381–383

activities of daily living and, 381–382
adverse events and, 381
arthritis and, 382, 383
assessment of, 238
bed mobility/transfer training, 494–495
body mass composition, functional decline/disability and, 382
chronic/acute illnesses and, 382–383
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demographic/health-related factors and, 382
environmental factors, mobility limitations and, 383
immobility, 138, 301, 381
independent living/functioning and, 383
instrumental activities of daily living and, 381–382
interventions to reduce limitations, 383
limitations in, 381, 382–383
loneliness and, 329
overweight/obesity and, 382
prediction of future mobility limitations, 383
prevalence of impairments, 382
successful mobility, factors in, 383
See also Arthritis and other rheumatic diseases; Disability 

and the disablement process; Exercise and physical activity;
Gait disorders; Obesity; Sarcopenia

Mobility aids, 60
exercise and mobility, 213
independent mobility and, 390–391

Mobility assessment, 384–391
ambulatory populations and, 384
balance testing, 389–390
bend over/pick up object test, 389
chair stand test, 388, 388 (table)
epidemiology of mobility problems, 384–385
four square test, 389
functional mobility problems and, 384
gait speed test, 386–388, 387 (table)
independence, home/community mobility and, 384
methods of assessment, 385–386
mobility problems, primary causes of, 385
person-environment assessment, biopsychosocial 

process and, 390–391
primary care physicians and, 385
simple tests for mobility problems, 386–390
360 degree turn test, 389
up and go test, 388, 389 (table)
See also Geriatric assessment; Mobility; Performance measures of

physical function
Moffitt Cancer Center study, 89
Monoamine oxidase (MAO) inhibitors, 461
Mood disorders. See Depression and other 

mood disorders; Emotions and emotional stability
Mood stabilizers, 70, 462, 465, 474
Morale, 87
Morbidity. See Compression of morbidity; Multiple 

morbidity and comorbidity; Summary measure of population
health (SMPH)

Morphine, 449, 458
Mortality:

air pollution and, 193
allostatic load and, 34
anemia and, 39–40
apolipoprotein E gene effects, 48
body mass index and, 82–83
cancers and, 89
educational attainment and, 185–186
excessive heat events and, 193
mortality data, 250
See also Death, dying, and hospice care; Demography of aging;

Palliative care and the end of life; Summary measure of
population health (SMPH)

Motivation, 391–393
alcohol abuse treatment and, 31–32

empirical studies of, 392, 393
exercise adherence and, 214
health behaviors, definition of, 391
healthy behaviors, good physical/mental health and, 391
individualized intervention strategies and, 392–393
motivation to perform health behaviors, 391–392
negative interactions/health behaviors and, 412–413
self-efficacy and, 392
self-regulation models and, 391–392
social-cognitive theories of, 392
transtheoretical model of change and, 392–393
utility models and, 391
See also Exercise and physical activity; Health promotion and

disease prevention; Quality of life; Self-care; Smoking
Motivational interviewing approach, 31–32
Motor function:

Creutzfeldt-Jakob disease and, 128
See also Gait disorders; Immobility; Mobility; Performance

measures of physical function
Motor vehicle safety, 268, 304

See also Driving
Mouth cancer, 89, 95
Mouth health. See Oral health
Moving Picture Experts Group (MPEG), 558
Multiple-domain mild cognitive impairment, 377
Multiple morbidity and comorbidity, 393–395

aging populations and, 393
comorbidity research results, 394–395
definition of, 393
future of research on, 395
measures of multiple health conditions, 394
multiple morbidity research results, 393–394
sources of information, 394–395
See also Activities of daily living and instrumental 

activities of daily living; Arthritis and other rheumatic
diseases; Depression and other mood disorders; 
Diabetes; Hypertension; Obesity

Multistate life table method, 3
Muscle cramps, 36, 85, 417
Muscle loss, 42, 230, 233, 419
Muscle relaxants, 165, 166
Muscruinic antagonist medication, 297
Musculoskeletal aging: inflammation, 395–397

C-reactive protein and, 395
aging processes and, 395
autoimmune diseases and, 396
degrees of inflammation and, 395–396
erythrocyte sedimentation rate and, 395, 396
immunosenescence and, 396
inflammation, definition of, 395
management of inflammatory conditions, 396–397
vaccinations and, 396
See also Arthritis and other rheumatic diseases; Biological

theories of aging; Infectious diseases; Musculoskeletal
aging: osteoarthritis

Musculoskeletal aging: osteoarthritis, 50–51, 397–399
C-reactive protein and, 397
aging processes and, 397
Australian/New Zealand elders and, 61, 62
bone marrow edema and, 398
cartilage, deformability of, 397
chondrocytes and, 397
diagnosis of, 397
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drug therapies and, 399
energy-based therapies and, 113, 114
erythrocyte sedimentation rate and, 397
European elders and, 109
exercise therapies, 213, 214, 398–399
foot problems and, 224
knee/hip osteoarthritis, disability/immobility risk and, 398
meniscal tears and, 397–398
mobility limitations and, 383
musculoskeletal aging factors and, 398
nonbiological surgical approaches for osteoarthritis, 399
obesity and, 434
osteoarthritis, 397, 398
pain and, 447
prevention/treatment, multidisciplinary approach to, 398–399
vitamin/mineral supplements and, 113
See also Arthritis and other rheumatic diseases; 

Fractures in older adults; Injury prevention; 
Normal physical aging; Osteoporosis

Musculoskeletal system, 419–420
Mutation:

autosomal-dominant diseases and, 126–127
cancer risk and, 88
Philadelphia chromosome, leukemia and, 91–92
reactive oxygen metabolites, damaged 

mitrochodrial DNA and, 174
Mycobacterium tuberculosis (TB) infection, 467
Mycoplasma pneumoniae, 466
Myocardial infarction, 47, 99, 101, 116, 149, 169, 209,

283, 285, 369, 382
Myosteatosis, 368

Nagi self-reported scale of physical function/mobility, 341
Nail infections, 106, 225
Naproxen, 378
Narcissistic personality disorder, 460
Nathropomorphic measurements, 80
National Academy of Social Insurance, 12
National Advisory Council on Aging (NACA), 404
National Alliance on Mental Illness (NAMI), 588
National Ambulatory Medical Care Survey, 250
National Association of Area Agencies on Aging, 12
National Association of Computerized Data an 

Aging (NACDA), 588
National Association of Directors of Nursing Administration in

Long-Term Care, 423
National Association of State Units on Aging, 188
National Cancer Institute (NCI), 89, 95, 112, 402
National Center for Chronic Disease Prevention and Health

Promotion, 402
National Center for Complementary and Alternative 

Medicine (NCCAM), 112, 588
National Center for Elder Abuse (NCEA), 188
National Center for Gerontological Social Work Education, 241
National Center for Health Statistics (NCHS), 173, 249, 250–251,

401, 588
National Comorbidity Survey (NCS), 473
National Council on Aging (NCOA), 12, 588
National Death Index (NDI), 249, 250, 254, 335, 402
National Diabetic Retinopathy Study (DRS), 219
National Elder Abuse Incidence Study (NEAIS), 189
National Employer Health Insurance Survey, 250
National Health Care Survey, 250

National Health Insurance (NHI), 256–257, 261, 262–263
National Health Interview Survey (NHIS), 3, 207, 213, 249, 332,

335, 347, 393, 401–403, 514, 524
activities of daily living/instrumental activities of daily 

living and, 401
Advance Data From Vital and Health Statistics and, 402
Cancer Control Supplement, 402
Centers for Disease Control and Prevention and, 401
Children’s Mental Health Supplement, 402
civilian noninstitutionalized population and, 401
confidential microdata, access to, 402–403
database linkages and, 402
Early Release program and, 402
Family Core questionnaire, 401, 402
health topics covered, 401
Medical Expenditure Panel Survey and, 402
microdata release, 402–403
Sample Adult Core questionnaire, 401
Sample Child Core questionnaire, 401, 402
staff analyses of data and, 402
Strengths and Difficulties Questionnaire, 402
supplemental questions for, 402
See also Activities of daily living and instrumental activities of

daily living
National Health Interview Survey on Disability, 335
National Health and Nutrition Examination Survey 

(NHANES), 79, 250
National Health and Nutrition Examination Survey I Epidemiologic

Follow-up Study (NHANES NHEFS), 207
National Health Provider Inventory, 250
National Health Service (NHS), 256
National Health Survey Act (NHSA) of 1956, 334, 401
National Heart, Lung, and Blood Institute 

(NHLBI), 96, 249, 281
National Highway Traffic Safety Administration (NHTSA), 165
National Hispanic Council on Aging, 12
National Home and Hospice Care Survey, 250, 332
National Hospital Ambulatory Medical Care Survey, 250
National Hospital Discharge Survey, 250
National Household Survey on Drug Abuse, 31
National Immunization Survey, 250
National Institute on Aging (NIA), 113, 197, 198, 249,

253, 271, 281, 403–405, 589
age-related pathological changes and, 405
Alzheimer’s Disease Centers and, 404
Alzheimer’s Disease Cooperative Study, 404
Alzheimer’s Disease Education and Referral 

(ADEAR) Center, 405
Baltimore Longitudinal Study of Aging, 405
Behavioral and Social Research Program, 404
Biology of Aging Program, 404
Clinical Research Branch/Research Resources 

Branch and, 405
creation of, 403
environmental stress, adaptation to, 405
extramural research, 403–405
Geriatrics and Clinical Gerontology Program, 404
Gerontology Research Center and, 405
Health Aging in Neighborhoods of Diversity Across 

the Life Span study, 405
Health and Retirement Study, 404
information dissemination/public outreach and, 405
intramural research, 405
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mission of, 403
Neuroscience and Neuropsychology of Aging Program, 404
NIA Information Center and, 405
Office of Extramural Affairs and, 404
peer review process and, 404–405
research programs of, 403–405
See also Government health surveys; Health and 

Retirement Study (HRS)
National Institute of Mental Health (NIMH), 266, 402
National Institute of Nursing Research, 281
National Institutes of Health (NIH), 96, 109, 112, 402,

403, 435, 589
National Kidney Foundation, 314
National Library of Medicine (NLM), 405, 589
National Longitudinal Mortality Study database, 249
National Long Term Care Survey (NLTCS), 207,

251, 327, 406–407
activities of daily living/instrumental activities of 

daily living criteria and, 406
acute long-term care health services and, 406
decline in chronic disability/institutionalization, 407
dementia, decline in, 407
face-to-face interviews and, 406
genetic assessments and, 407
informal caregiving survey, 407
institutional resident interview and, 406
interviewing, stages in, 406
Medicaid/Veterans Affairs data and, 407
reinterviewing/replenishment samples and, 406–407
See also Government health surveys; Institutional care; 

Long-term care (LTC); Long-term care (LTC) insurance
National Nursing Home Resident Assessment Instrument/Minimum

Data Set (RAI/MDS), 380
National Nursing Home Survey, 250, 306
National Science Foundation (NSF), 589
National Strategy for Suicide Prevention, 548
National Survey of Ambulatory Surgery, 250
National Survey of Family Growth, 250
National Survey of Midlife Development in the 

United States (MIDUS), 124
Native Americans and Alaska Natives, 408–410

access to health care, barriers to, 410
caregiving practices and, 103
chronic/degenerative diseases and, 408
disability levels and, 409
divorce rates and, 347
gender differences, chronic health conditions and, 408, 409
health care expenditures for, 408
Indian Health Service/Tribal/Urban 

components of services, 408, 410
life expectancy and, 408, 409
long-term care and, 410
mental health status and, 409
morbidity and, 408–409
mortality crossover and, 408
mortality data for, 408
multimorbidity, adverse health outcomes and, 409
premature mortality, causes of, 408
quality of life measures and, 409
rheumatoid arthritis and, 52
rural residency and, 497
self-rated physical health status, 409
use of medical services and, 410

See also African Americans; Asian and Pacific 
Islander (API) Americans; Ethnicity and race; Hispanics

Naturopathy, 112
Nausea, 11, 36, 41, 44, 89
Neck stiffness/pain, 41
Necrotizing pneumonia, 466
Needle sharing, 275
Negative interaction and health, 411–413

affiliation needs and, 411
conflict and, 411, 412
disease flare-ups and, 412
health behaviors/lifestyle choices and, 412–413
health effects, acute/chronic health conditions, 412
incidence stability and, 413
interpersonal problems, caregiving and, 413
marital conflict and, 412
measurement of negative interactions, 412
negative social interactions, 411
positive social relationships and health, 411, 412
slowed recovery rates and, 412
social control and, 413
social functioning domains and, 411
stress effects on health and, 411, 412
support and, 411–412
victim/perpetrator distinction and, 413
See also Psychosocial theories; Social 

networks and social support
Neglect. See Elder abuse and neglect
Nephritic syndrome, 408
Nephritis, 408
Nephrosis, 408
Nephrotoxicity, 113
Nervous system, 33, 34

gait disorders and, 233
myoneural excitability, 233
See also Neurobiology of aging; Neurological disorders

Network on Health Expectancy, 3
Network theories of aging, 76
Neural presbycusis, 174
Neurobiology of aging, 413–416

acetylcholine regulations and, 415
Alzheimer’s disease process, 414, 415
amyloid plaques, 414, 415
brain size, cognitive function and, 414
cancers of the brain, 414
cerebellum, 414
cerebral ventricles, 414
cholinergic function, 415
compensatory mechanisms and, 415–416
dementing disorders and, 414
dopamine depletion and, 415
frontal cortex, 414
inflammatory processes and, 415
Lewy bodies and, 414
lipofuscin and, 414
neuroendocrine activity and, 415
neurofibrillary tangles and, 414
neuronal loss and, 414
neuronal networks/nuclei, 414
neuron excitability, inhibition of, 415
neuroplasticity and, 414
neurotransmitters and, 414–415
norepinephrine circuits and, 415
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occipital cortex, 414
parietal cortex, 414
pituitary gland function and, 415
senile plaques and, 414
serotonin receptors and, 415
shrinkage/atrophy and, 414
strokes, 415
supportive cells, astrocytes/glial cells and, 414
synaptic connections and, 414
temporal cortex, 414
vascular changes, 415
vascular plaques/thrombosis, 415
See also Alzheimer’s disease (AD); Anxiety disorders;

Apolipoprotein E; Behavioral disorders in dementia; Brain
changes; Calcium disorders of aging; Delirium and
confusional states; Depression and other mood disorders;
Imaging of the brain; Lewy Body Dementia (DLB);
Memory; Mild cognitive impairment (MCI); Neurological
disorders; Pseudodementia; Schizophrenia, paranoia, and
delusional disorders; Stroke; Vascular dementia; Vascular
depression

Neuroendocrine group, 34, 178, 418, 420, 583
Neurofibrillary tangles, 1, 35, 323, 414
Neuroleptics, 23
Neurological disorders, 416–417

amyotropic lateral sclerosis, 417
autoimmune-mediated neurological diseases, 128
delirium/confusional states and, 137
Parkinson’s disease, 416–417
peripheral neurological system and, 416
progressive supranuclear palsy, 417
spinocerebellar ataxias, 417
tardive dyskinesia, 417
See also Alzheimer’s disease (AD); Behavioral disorders 

in dementia; Creutzfeldt-Jakob disease (CJD); 
Neurobiology of aging; Stroke

Neuropathic ulcers, 572
Neuropathy, 149–150, 234, 236, 301, 447
Neuropsychiatric symptoms, 28
New England Centenarian Study, 108
New York Heart Association, 116
New York State Department of Health, 444
New Zealand. See Australia and New Zealand
New Zealand Positive Aging Strategy, 62
NIA Information Center (NIAIC), 405
Nighttime urination. See Nocturia
NIHSeniorHealth.gov, 589
Nippon-Honolulu-San Francisco (NI-HO-SAN) 

multicentered study, 281
Nocturia, 116, 221, 222, 523
Noise exposures, 269, 270
Nonalcoholic steatohepatitis (NASH), 368
Non-aspirin/nonsteroidal anti-inflammatory medications, 166
Noncardioselective beta-blockers, 166
Non-Hodgkin’s lymphoma, 89, 93
Nonsteroidal anti-inflammatory drugs (NSAIDs), 223,

235, 284, 315, 378, 399, 415
Norepinephrine, 34, 99, 415
Normal accident theory, 452
Normal physical aging, 417–420

age-related structural/functional changes and, 417
allostasis, adaptive response of, 418
allostatic load and, 418

bone mass and, 419
cardiovascular system and, 418
eye aging, 419
gastrointestinal system and, 419
growth hormone axis and, 420
hearing loss/presbycusis and, 419–420
heart and, 418
homeostasis, decreased reserve capacity and, 418
hypothalamic-pituitary-adrenal axis and, 420
longitudinal studies of normal individuals and, 418
metabolism and, 420
muscle changes and, 419
musculoskeletal system and, 419–420
neuroendocrine system and, 420
normal/expected changes, 418
renal function and, 419
respiratory system and, 418–419
sensory system and, 419–420
skin changes and, 419
thyroid function and, 420
See also Body composition; Exercise and 

physical activity; Neurobiology of aging
Normative Aging Study (NAS), 421–422

bone lead concentrations and, 421
cognition domain and, 421–422
cohort group in, 421
coronary heart disease/pulmonary function and, 421
design of, 421
hypertension and, 421
lead exposure, 421, 422
oral health and, 422
personality domain and, 421
posttraumatic stress disorder and, 422
research activities in, 421–422
vitamin B complex and, 422
See also Economics of aging; Health and 

Retirement Study (HRS)
Numbness/tingling, 44
Nurse Competence in Aging Initiative, 245
Nurse practitioners, 344, 345
Nurses Health Study, 435
Nursing certification, 241, 245–246

administrative positions and, 423
gerontological nursing, 241, 245, 424
long-term care services and, 337

Nursing homes:
admissions criteria, 5
agitation/aggression, placements and, 28
audiology services, 175
behavior management strategies and, 189
Canadian health care system and, 87
depression among residents, 39
drug underuse and, 169
exercise/physical activity and, 213
fall-related injuries and, 303
fecal incontinence and, 236
Hispanic elders and, 274
hypertonicity and, 222
influenza risk and, 294–295
managed care coverage and, 344
minimal trauma long-bone fractures and, 228
ombudsman programs, 12
quality of care reforms and, 189–190
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safety-autonomy balance and, 201–202
See also Assisted living; Institutional care

Nursing roles in health care and long-term care, 422–424
administrative positions and, 423
advanced practice nurses, 423
caregiver role and, 424
certified nursing assistants, 423, 424
charge nurses, 423
custodial care, 422
educator role and, 424
front-line assistance and, 424
functional nursing and, 424
geriatric nurse practitioners, 423
gerontological nursing and, 424
healer role and, 424
holistic approach to resident care and, 424
licensed practical/vocational nurses, 423, 424
registered nurses, 423, 424
skilled nursing care and, 422–423
staff nurse role, 423–424
team nursing and, 424
See also Geriatric team care; Gerontological 

nursing; Long-term care (LTC)
Nursing Standards of Care, 245
Nutritional supplements, 42, 430, 440, 475, 503

See also Vitamins, minerals, and dietary supplements
Nutrition, malnutrition, and feeding issues, 428–431

age-related concerns and, 428–429
anemia and, 40
anorexia of aging and, 430
body fat composition/location and, 429
delayed stomach emptying and, 430
elder self-expression and, 264
feeding issues, 430–431
frailty and, 230
fullness feeling, cholexystokinin and, 430
gastrostomy tube intervention and, 430–431
health promotion and, 266
homebound vs. community-dwelling individuals and, 430
hypophosphatemia, malnutrition and, 224
immunological changes and, 429–430
infectious diseases and, 301
macronutrient/micronutrient deficiencies, 429, 430
malnutrition, adverse health outcomes and, 430
metabolic rate changes and, 429
negative interactions/health behaviors and, 412
oral health and, 440–441
pain and, 447
physiological changes of aging and, 429–430
protein energy malnutrition and, 429, 430
sarcopenia and, 501–502, 503
satiety and, 155
sex hormones, hunger feelings and, 430
supplementation and, 430
weight loss and, 430
See also anabolic therapies; Dietary variety; 

Gastrointestinal aging; Normal physical aging; 
Nutrition and public health; Obesity; Oral health; Vitamins,
minerals, and dietary supplements

Nutrition and public health, 425–428
age-related concerns and, 428, 431
chronic illness, increased prevalence of, 425
community meal programs, 427

congregate meals program and, 426–427
Dietary Guidelines for Americans and, 426
dietary reference intakes and, 426
disease prevention/health promotion objectives and, 425, 428
excess intake, nutritional deficiency and, 427
food assistance programs, 426–427
food choice process, 427–428
food intake levels and, 427
food safety practices, foodborne disease and, 426
healthy aging and, 425
home-delivered meals program, 426–427
indicators in nutritional health, 427
longevity, increase in, 425
malnutrition risk in older adults and, 425
nutrient deficiencies and, 426, 427, 428
nutritional recommendations, national policy and, 425–426
over-the-counter medications and, 426
progressive process of impairment/disability and, 425
public health efforts, nutritional health and, 425
quality of life and, 425
recommended dietary allowances and, 425–426
review/revision of recommendations and, 426
role of nutrition in aging, 425
See also Dietary variety; Nutrition, malnutrition, and 

feeding issues; Obesity; Vitamins, minerals, and 
dietary supplements

Obesity, 433–435
African American elders and, 19
anabolic therapies, oxandrolone and, 38
body mass index and, 433
cancer risk and, 95
causes of, 433–434
decreased energy expenditure, reduced 

physical activity, 434
definition of, 433
dietary disinhibition and, 155
disease/disability, comorbidities and, 434
food choice and, 434
functional impairments and, 434–435
Hawaiian/Pacific Islander elders and, 58
Hispanic elders and, 273
homebound elders and, 434
hypertension and, 284, 285, 434
impact of, 434–435
intervention/treatment of, 435
low-nutrient density foods and, 434
mobility limitations and, 382
Native American/Alaska native elders and, 410
osteoarthritis and, 52
polypharmacy and, 434
prevalence/trends of, 433, 434 (table), 435
sarcopenic obesity, 82, 433
visceral obesity, 368
weight gain and, 433–434
See also Body composition; Body Mass Index (BMI); Diabetes;

Fat; Health promotion and disease prevention; Metabolic
syndrome; Midlife; Multiple morbidity and comorbidity;
Nutrition, malnutrition, and feeding issues; Nutrition and
public health

Obsessive-compulsive disorder (OCD), 45
Obsessive-compulsive personality disorder, 460, 461
Occupational Safety and Health Administration (OSHA), 270
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Octogenarian Twin Study, 563
Office of Alternative Medicine (OAM), 112
Office of Cancer Complementary and Alternative Medicine

(OCCAM), 112
Olanzapine, 416, 434, 461, 474
Old-Age, Survivors, and Disability Insurance 

(OASDI) program, 179–180
Older Americans Act (OAA) of 1965, 25, 26, 425
Older Americans Act Nutrition Program (OAANP), 426–427
Older Women’s League, 12
Oldest old, 436–437

activities of daily living and, 436
Alzheimer’s disease and, 436–437
blindness and, 220
cardiovascular conditions, mortality and, 436
cognitive impairment and, 437
developed nations, fastest-growing group, 247
disability/disabling disease and, 436, 437
gait disorders and, 234
gender effects and, 436, 437
home ownership and, 326
increase in numbers of, 436
institutional care of, 436
instrumental activities of daily living and, 437
measures of disability and, 437
medical/social costs of, 436
multiple determinants of health and, 437
musculoskeletal conditions and, 436, 437
Parkinson’s disease and, 437
program planning, gender analysis and, 436
vision/mobility limitations and, 436
See also Centenarians; Compression of morbidity; Demography

of aging; Disability and the disablement process; Health care
system for older adults; Health and Retirement Study (HRS);
Longevity

Olmstead v. L.C., 26, 278
Omnibus Budget Reconciliation Act of 1987, 189, 308
One-leg standing balance test, 230, 233
Onychocryptosis, 226
Onychomycosis, 106, 225
Opioids, 23, 113, 165, 166, 449, 473, 517, 522
Oral glucose tolerance test (OGTT), 149
Oral health, 235, 422, 438–442

access to care and, 441
acid reflux and, 439, 440
age-related changes and, 439
aphthous ulcers/canker sores and, 439
chronic diseases, systemic health and, 439–440
cultural expectations and, 441–442
diabetes and, 440
endocarditis and, 440
fixed protheses and, 439
functional dependence/cognitive impairment and, 440
fungal infections and, 438, 439, 440
gingival overgrowth and, 440
lip cancer and, 438–439
medications and, 439, 440
metabolism of therapeutic drugs and, 439
micronutrient depletion and, 441
motor function, self-care and, 440
neoplasms and, 438–439
nutritional factors in, 440–441
periodontal disease, 438, 439, 440

plaque diseases and, 438, 440
proactive prevention/wellness and, 442
psychosocial/behavioral issues and, 441
removable prostheses and, 439, 441
squamous cell carcinoma and, 438
tooth decay and, 438, 439, 440
tooth loss and, 438, 439, 440, 441
xerostomia/reduced salivary flow and, 439, 440
See also Health promotion and disease prevention; Nutrition,

malnutrition, and feeding issues; Smoking
Oral health-related quality of life (OQOL), 422
Orexigenic agents, 38, 39
Organization for Economic Cooperation and 

Development (OECD), 3, 4
Organophosphate pesticides, 194
Orthoses, 60
Osteoarthritis. See Musculoskeletal aging: osteoarthritis
Osteopathic manipulations, 113
Osteoporosis, 419, 442–444, 580

anti-aging interventions and, 42
bone density tests and, 443
calcium intake and, 443
definition of, 442
disability/disablement process and, 159
exercise/physical activity and, 213, 443
frailty prevention and, 230
hormone replacement therapy and, 361
Hutchinson-Guilford syndrome and, 1
hypercalcemia and, 85
medical conditions and, 443
medications for, 443–444
postmenopausal osteoporosis and, 443–444
prevention of, 442, 443–444
risk factors for, 442–443
screening for, 266, 443
vitamin D deficiency and, 85–86, 443
See also Calcium disorders of aging; Complementary and

alternative medicine; Fractures in older adults; Gait
disorders; Musculoskeletal aging: osteoarthritis

Osteotomy, 399
Outcome and Assessment Information Set

(OASIS), 380, 444–445
consumers, quality comparison data and, 445
data collection strategy, 444
descriptive outcomes and, 445
home health care outcomes, systematic rigorous 

measurement of, 444
home health resource groups and, 444
improvement outcomes and, 445
outcome-based quality improvement and, 445
outcome reports and, 445
purpose of, 444–445
quality improvement organizations and, 445
risk-adjusted outcome rates and, 445
stabilization outcomes and, 445
utilization outcomes and, 445
See also Activities of daily living and instrumental 

activities of daily living; Assisted living; Home care;
Institutional care; Long-term care (LTC)

Outcome-based quality improvement (OBQI), 445
Outreach programs, 120, 121 (table)
Ovarian cancer, 89, 93
Overflow incontinence, 297
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Over-the-counter (OTC) medications, 426
Overweight/obesity. See Obesity
Oxandrolone, 38, 39
Oxidative metabolism, 74, 75, 88
Oxybutynin, 297
Oxygen transport, 40
Ozone pollution, 193

PACE elders, 119, 122, 242, 243, 345, 350
Pacemaker cells, 99
Pacemaker device, 50, 552
Pacific Islander Americans. See Asian and Pacific 

Islander (API) Americans
Pacing, 28
Pain, 447–448

acute vs. chronic pain, 447, 448
age-relevant treatment goals and, 448
aging, painful medical conditions and, 447
assessment/treatment, multidimensional 

approach to, 239, 447–448
behavioral-observation approach to, 448
comorbidities, influences of, 448
definition of, 447
delirium/confusional states and, 138
inflammatory conditions and, 396
management of, 448
nonpharmacological strategies and, 448
psychological factors, perception/experience 

of pain and, 447, 448
self-report psychometric measures of, 448
sleep disturbance and, 523
social environment and, 448
third-party proxy rating of, 448
undertreatment of, 448, 458
See also Arthritis and other rheumatic diseases; Ethnicity and

race; Osteoporosis; Palliative care and the end of life;
Quality of life; Shingles

Palliative care and the end of life, 449–450
advance health care planning and, 450
Alzheimer’s disease and, 36, 37
definition of, 449
do-not-resuscitate orders and, 450
euthanasia, 449, 450
health care decision maker, designation of, 450
inadequate administering of opioids and, 449
living will and, 450
pain assessment tools and, 449
pain management and, 449
physician-assisted suicide, 449, 450
rule of double effect and, 449
See also Advocacy organizations; Death, dying, and hospice care;

Drug underuse; Ethical issues and aging; Pain; Suicide and
the elderly

Palpitations, 44
Pancreas, 236
Pancreatic cancer, 89, 93, 146
Panic disorder, 44–45
Pap smear, 95, 352
Paralysis, 417
Paraneoplastic conditions, 128
Paranoia. See Schizophrenia, paranoia, and delusional disorders
Paranoid personality disorder, 460, 461
Parathyroid hormone, 85, 443, 444

Parenting. See Early adversity and late-life health
Parkinson’s disease, 37, 118, 437

Australian/New Zealand elders and, 62
bladder/kidney infections and, 300
cause of, 416
clinical features of, 416
depression and, 103, 146, 416
drug–disease interactions, 166 (table)
elder self-expression and, 264
fracture risk and, 227
gait disorders and, 234
idiopathic Parkinson’s, 323
Lewy bodies and, 322, 323, 414
medications for, 11
orthostatic hypotension and, 552
sleep-related complaints in, 522–523
treatment for, 416–417

Parkinson’s Disease Foundation (PDF), 589
Paroxetine, 474
Paroxysmal supraventricular tachycardia (PSVT), 49, 50
Particulate pollution, 193
Passive-aggressive personality disorder, 460, 461
Paternalistic attitudes, 201
Patient-controlled analgesia (PCA) pumps, 458–459
Patient global assessment (PGA), 378
Patient safety, 451–454

active failures and, 452
adverse events in health care and, 451
autonomy concerns and, 201–202
comorbid diseases and, 452
culture of safety, creation of, 453–454
definition of, 451
health care administrators and, 452
health care delivery, reform of, 454
health care delivery system risks and, 452
health care provider errors and, 452
high reliability theory and, 452–453
injury susceptibility in older adults and, 452
latent failures and, 452
medical errors and, 451, 452
normal accident theory and, 452
organizational safety defenses and, 453
patient risk factors and, 451–452
patient safety defenses and, 453
proactive approaches to care delivery system design and, 453
promoting safety, challenge of, 451
provider safety defenses and, 453
risk factors/hazard conditions and, 451–452
safety barriers and, 452–453
technology safety defenses and, 453
See also Adverse drug reactions (ADRs); Advocacy organizations;

Caregiving; Ethical issues and aging; Mobility assessment
Patient satisfaction, 162
Pauci-immune necrotizing glomerulonephritis, 315
Pension Benefit Guarantee Corporation (PBGC), 183
Pensions, 179, 180, 181 (table), 183, 183–184, 255, 256
Peptic ulcer disease, 166 (table)
Performance measures of physical function, 454–456

assessment instruments and, 455–456
comprehensive evaluation of older persons and, 454
definition of, 454
disablement pathway model and, 455
disease-impairment continuum and, 455
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gait assessment tests, 455–456
identification framework of functional domains and, 455
lifestyle interventions, improvement in functioning and, 455
mobility functioning assessment, 455–456
Physical Performance Test and, 456
predictive value of, 455
Purdue Pegboard Test, 455
Short Physical Performance Battery and, 456
Up and Go test, 456
See also Activities of daily living and instrumental activities of

daily living; Disability and the disablement process;
Geriatric assessment; Mobility assessment

Periodic leg movements of sleep (PLMS), 484
Periodic limb movement disorder (PLMD), 521
Periodontal disease. See Oral health
Perioperative issues, 457–459

adverse drug withdrawal events and, 11
anesthesia and, 457–458
cancer surgery, older adults and, 89
decontamination methods and, 127
delirium/confusional states and, 138
elderly surgical patients and, 457, 458
epidural, 458
full recovery, 459
general anesthesia, 458
general medical condition, assessment of, 457
intensive care unit, 457
intravenous fluids and, 459
local anesthesia, 457–458
minimally invasive techniques and, 457
pain management, 458–459
patient-controlled analgesia pumps, 458–459
physiological age/disease load and, 457
pneumonia incidence, 459
postanesthesia care units and, 458
postoperative delirium, 459
prion-contamination, 127
regional anesthesia, 458
skin breakdown/decubitus ulcers and, 459
spinal anesthesia, 458
surgical techniques, evolution of, 457
See also Surgery

Peripheral artery disease, 209, 534
Peripheral edema, 116
Peripheral vascular disease, 149

drug–disease interactions, 166 (table)
infectious diseases and, 301
loneliness and, 329
mobility limitations and, 382

Peritoneal dialysis, 315
Periventricular hyperintensities (PVHs), 571
Personality disorders (PDs), 460–462

adjustment disorders, acute change in 
personality and, 460

chronic condition of, 461
comorbid psychiatric disorders, high risk for, 461
definition of, 460
dementing illnesses and, 460–461
diagnosis, longitudinal perspective and, 460
emotional lability of bipolar disorder and, 460
improvement in, 461
individual psychotherapy and, 461
pharmacological treatment of, 461–462

prevalence of, 460
psychotropic medications and, 461
reemergent symptoms and, 461
subtypes of, 460, 460 (table)
treatment, symptom management/crisis 

prevention and, 461
See also Psychiatric Rating Scales; Schizophrenia, paranoia, and

delusional disorders
Personal mastery, 123, 131
Pesticide exposure, 194
Pets in health care settings, 462–463

beneficiary characteristics and, 462–463
companion animals, 462
depressive symptoms and, 267
home-like environment, well-being levels and, 462
patient pain/anxiety, reductions in, 462
pet-assisted therapy programs, 462
physical/emotional therapy and, 462
quality of life and, 463
social functioning/involvement, improvement of, 462
stress hormone effects and, 462
See also Depression and other mood disorders; Health promotion

and disease prevention; Institutional care; Long-term care
(LTC); Quality of life

Phantom limb sensation, 447
Pharmacist review of medications, 10
Pharmacodynamics/pharmacokinetics. See Age-related changes in

pharmacokinetics and pharmacodynamics
Pharmacy doctorate degree, 241
Pharynx cancer, 89, 95
Phenelzine, 474
Phenelzine sulfate, 434
Phenothiazine, 434
Phenylpropanolamine, 298
Pheochromocytoma, 284
Philadelphia chromosome, 91–92
Phlebitis, 572
Phobia. See Anxiety disorders
Phosphate levels, 224
Physical abuse, 189
Physical activity. See Exercise and physical activity
Physical function. See Activities of daily living and instrumental

activities of daily living; Disability and the disablement
process; Frailty; Mobility; Performance measures of
physical function

Physical Performance Test (PPT), 456
Physical therapy, 396
Physician-assisted suicide (PAS), 449, 450, 547
Physician’s Guide to Assessing and Counseling Older 

Drivers, 165
Physiological decline. See Activities of daily living and

instrumental activities of daily living; Disability 
and the disablement process; Frailty

Phytomedicines, 113
Pick’s disease, 463–466

Alzheimer’s disease and, 464
anti-social behaviors and, 464
apathy and, 464
attentional deficits, 465
behavioral interventions, 465
clinical presentation, 464–465
depressive syndromes and, 465
description of, 463
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diagnosis of, 464–465
executive function and, 464
genetic linkages and, 465, 466
history/diagnostic framework of, 463–464
hyperorality in, 464
imaging tests for, 464–465
language difficulties and, 464, 465
neuropathological abnormalities and, 465
neuropsychological testing for, 464
obsessive-compulsive-type behavior and, 465
personality changes and, 464
Pick bodies and, 464, 465
random/unpredictable initiation of behavior and, 464
treatment for, 465–466
See also Alzheimer’s disease (AD); Lewy Body Dementia (DLB);

Vascular dementia
Piedmont Health Survey of the Elderly, 198, 199,

207, 271, 513, 514
Piperazine, 434
Piroxicam, 23
Pittsburgh Field Center, 96
Pituitary gland, 415
Plain old telephone system (POTS), 557
Plan of Action on Aging, 16
Plaque build-up, 41
Plaque diseases, 438, 440
Plasmiogen-activating inhibitor 1 (PAI-1), 369
Pneumonia and tuberculosis, 466–467, 484

acid-fast-bacilli smear/culture and, 466, 467
African American elders and, 18
atypical bacteria, community-acquired pneumonia, 466
chlamydia pneumoniae, 466
Creutzfeldt-Jakob disease and, 128
delirium/confusional states and, 137
diagnosis of pneumonia, antimicrobial 

therapy and, 466, 467
diagnosis of tuberculosis, 467
hospitalized patients and, 466
iatrogenic disease and, 289
immunizations against, 265, 267, 302
influenza vaccine and, 467
legionella pneumophilia, 466
methicillin-resistant staphylococcus 

aureus and, 302, 466
Mexican elders and, 371
mycoplasma pneumoniae, 466
Native American/Alaska native elders and, 408
necrotizing pneumonia, 466
perioperative complications, 459
pneumonia prevalence, 466
rehydration and, 466–467
risk for pneumonia, 466, 467
staphylococcus aureus, 466
streptococcus pneumoniae, 302, 466
supplemental oxygen and, 466
treatment strategies, 466–467
treatments for tuberculosis, 467
tuberculosis prevalence, 467, 483
See also Infectious diseases; Pulmonary aging

Podsiadlo/Richardson’s timed Up and Go test, 238
Policy issues. See Health and public policy
Political action committees (PACs), 12
Pollution. See Environmental health

Polychrondritis, 396
Polycystic kidney disease, 41
Polymerase chain reaction (PCR), 554
Polymyalgia rheumatica (PMR), 395, 396
Polymyositis-dermatomyositis (PM-DM), 396
Polypharmacy, 468–470

adverse drug reactions and, 9, 10, 468
age-related changes in pharmacodynamics and, 23
appropriate polypharmacy, 470
continuation of medication past need, 469
definition of, 468
gait disorders and, 234
harmful polypharmacy, 468–469
harmful polypharmacy, cessation strategies, 469
hyponatremia and, 223
medication-induced delirium/confusional states and, 138
nondrug approaches, failure to consider, 468–469
obesity and, 434
polydoctors/polypharmacists and, 469
prescribing cascade, 468
reflexive prescribing, 469
See also Adverse drug reactions; Age-related changes in

pharmacokinetics and pharmacodynamics; 
Drug–disease interactions; Drug–drug interactions;
Inappropriate prescribing

Polysomnography (PSG) study, 282, 521
Positive attitudes and health, 470–472

aging, positive attitudes toward, 471–472
broaden-and-build theory and, 471
causality problem, 470–471
explanations for happiness-health relationship, 471
good health, predictor of happiness and, 470
hormonal/chemical factors and, 471
longevity outcome and, 470–471
longitudinal studies and, 470
marriage satisfaction and good health, 471
See also Bereavement and grief; Depression and 

other mood disorders; Duke Longitudinal Studies; Emotions
and emotional stability; MacArthur 
Study of Successful Aging; Quality of life; 
Self-care; Self-rated health; Subjective well-being;
Successful aging

Positron emission tomography (PET), 48, 292
Postanesthesia care units (PACU), 458
Postherpetic neuralgia, 517
Postoperative cognitive dysfunction (POCD), 459
Postoperative delirium, 459, 551
Poststreptococcal glomerulonephirtis, 315
Posttraumatic Stress Disorder (PTSD), 45–46, 472–474

Asian American elders and, 58
comorbidity/health costs and, 473–474
definition of, 472
disasters/terrorism and, 159, 161
epidemiology of, 472
neurobiological mechanisms in, 473
Normative Aging Study subjects and, 422
pharmacological treatment for, 474
prevention/management, reactions to trauma and, 474
psychosocial treatment for, 474
symptoms/disease course, 473
trauma/risk factors and, 472–473
See also Anxiety disorder; Control; Disasters 

and terrorism; Stress
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Potassium levels, 223
Potassium supplements, 166
Pounding heart, 44
Poverty. See Economics of aging; Socioeconomic status (SES)
Power of attorney, 189, 321
Prazosin, 298
Prednisone, 434, 517
Pregabalin, 517
Premarin, 359
Premature aging. See Accelerated aging syndromes
Premature atrial contractions (PACs), 49
Premature ventricular contractions (PVCs), 49
Prepaid Medical Assistance Program (PMAP), 345
Presbyacusis, 173, 174, 268, 270

cochlear presbycusis, 174
diagnosis of, 174–175
neural presbycusis, 174
normal aging process and, 419–420
sensory presbycusis, 174
strial presbycusis, 174
See also Hearing

Presbyesophagus, 235
Presbyopia, 216
Prescribing. See Drug–disease interactions; Drug–drug interactions;

Inappropriate prescribing
Prescribing cascade, 468
Pressure ulcers, 106, 190, 288, 289, 301, 459, 475–476

antibiotic/antiseptic use and, 476
bloodstream infections and, 476
classification of, 475
clean ulcers, optimized healing and, 476
definition of, 475
dietary intake/nutritional soundness and, 475–476
management of, 475–476
monitoring of, 476
necrotic tissue, removal of, 476
pain management, 476
pressure-reducing mattresses and, 475
prevalence of, 475
prevention focus and, 475
problematic ulcers, care strategies, 476
repositioning schedule and, 475
See also Cellulitis; Foot problems; Long-term care 

(LTC); Perioperative issues; Wound healing
Prevention of Suicide in Primary Care Elderly-Collaborative Trial

(PROSPECT), 547
Primary Care Research in Substance Abuse and Mental Health for

the Elderly (PRISM-E), 547
Prion diseases, 126–128
Privacy concerns, 200–201, 203, 558
Problem drinkers. See Alcohol use and abuse
Procainamide, 23
Professional ethics codes, 201
Progeria. See Accelerated aging syndromes
Progesterone, 298, 443
Progestin, 360, 361
Program for All-Inclusive Care of the Elderly (PACE),

119, 122, 242, 243, 345, 350
Progressive age-associated sensorineural hearing loss, 268
Progressive arteriole hyalinosis, 313
Progressive resistive exercises, 494
Progressive supranuclear palsy (PSP), 417
Propranolol, 23
Proprioceptive neuromuscular facilitation, 494

Prospective Payment System (PPS), 278
Prostate cancer, 18, 89, 93–94, 95, 96, 113, 266, 363–364
Prostate-specific antigen (PSA), 96, 363
Prostatic hyperplasia, 166 (table)
Prostatic hypertrophy, 62
Prosthetics, 60

See also Assistive devices
Protein-energy malnutrition, 301
Protein modification theory, 75–76
Proteolytic enzymes, 98
Proteus, 553
Providencia, 553
Proxy decision makers, 321, 448
Pseudobulbar affect, 464
Pseudodementia, 477–478

Alzheimer’s disease/vascular dementia and, 478
awareness levels and, 477
cognitive dysfunction and, 477–478
co-occurrence of dementias and, 478
definition of, 477
depressive symptoms and, 477, 478
Hutchinson-Gilford syndrome and, 1
mild dementia and, 477
neuropsychological testing and, 477
reversible/irreversible cognitive impairment and, 478
treatment for depression and, 477
See also Behavioral disorders in dementia; Lewy Body Dementia

(DLB); Vascular dementia
Pseudoephedrine, 166, 284, 298
Psoriatic arthritis (PsA), 396
Psychiatric Rating Scales, 478–480

anxiety symptoms and, 480
Beck Anxiety Inventory, 480
Beck Depression Inventory, 479–480
CAGE instrument for alcohol problems, 480
Center for Epidemiologic Studies-Depression Scale, 479
clinically significant symptoms, 478
community/clinical research studies and, 479
depression symptoms and, 479–480
General Health Questionnaire, 479
Geriatric Depression Scale, 238, 310, 479
Global Assessment Scale and, 478–479
Hamilton Anxiety Rating Scale, 480
Hamilton Rating Scale for Depression, 238, 479, 480
mental health status measures, 478
Michigan Alcoholism Screening Test, 480
Michigan Alcoholism Screening Test-Geriatric version, 480
prevalence of psychiatric disorders, 478
SF-36 Health Survey, 479
Spielberger State-Trait Anxiety Inventory, 480
Symptom Checklist-90-Revised, 479
See also Agitation; Anxiety disorders; Depression and other mood

disorders; Emotions and emotional stability; Geriatric
assessment; Vascular depression

Psychiatric treatment, 29, 351
Psychosis:

imaging of the brain and, 291
medications for, 70
See also Personality disorders (PDs)

Psychosocial rehabilitation, 505
Psychosocial theories, 480–482

activity theory and, 482
adaptive expression of gains/losses and, 481, 482
compensation and, 481
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developmental research and, 481
disengagement theory and, 482
emotional well-being, engagement selection and, 482
human development, facets of, 480–481
intervention research and, 481
learned dependency model and, 481
life span psychology and, 481
negative life events/strains, compromised health and, 482
optimization process and, 481
positive health/functional capacities, life challenges and, 482
selection process and, 481
selective optimization with compensation model, 481–482
socioemotional life span goals/priorities and, 482
socioemotional selectivity theory, 481, 482
successful aging, nature/limits of, 481
time perspective, goal-directed behavior and, 482
wisdom-related knowledge, later adulthood and, 481–482
See also Expectations regarding aging; Motivation; Self-rated

health; Social networks and social support
Psychotherapy, 29

bereavement treatment, 73
dialectical behavioral therapy, 461
personality disorders and, 461
pet-assisted therapy, 462
posttraumatic stress disorder, 474
See also Cognitive-behavioral therapy (CBT); Schizophrenia,

paranoia, and delusional disorders
Psychotropic medications, 165, 461, 474
Public health. See Environmental health; Nutrition and public health
Public policy. See Advocacy organizations; Health and public policy
Public service provision, 211
Puerto Ricans, 205, 272–274
Pulmonary aging, 483–485

acute respiratory symptoms, medical attention and, 483
air pollution and, 483
asthma, 483
Australian/New Zealand elders and, 61
chronic obstructive pulmonary disease and, 483
chronic respiratory diseases, age-related changes and, 482
congestive heart failure and, 116
delirium/confusional states and, 137
European elders and, 209
influenza virus infection and, 294, 484
interstitial pulmonary fibrosis, 484
lung cancer and, 484
obesity and, 434
periodic leg movements of sleep and, 484
pneumonia, 484
pre-antibiotic era cohort and, 483
pulmonary edema, 116
pulmonary embolization and, 484
rapid eye movement sleep behavior disorders, 484–485
sleep apnea, 484
sleep-disordered breathing and, 484
symptomatic bronchospasm and, 483
tuberculosis and, 483
See also Cancer, common types of; Cardiovascular system;

Immune function; Infectious diseases; Pneumonia and
tuberculosis; Sleep; Stroke

Pulmonary edema, 116, 221
Pulmonary embolisms, 552
Pulmonary fibrosis, 484
Pulse wave velocity (PWV), 98
Purdue Pegboard Test, 455

Qualitative research on aging, 487–488
discourse analysis and, 487, 488
ethnography and, 487, 488
evaluation of, 488
grounded theory and, 487, 488
health and aging studies, 488
human experience and, 487
phenomenology and, 487
philosophy of qualitative research and, 487–488
positivism and, 487–488
qualitative research method and, 487
subjective social experiences and, 488
successful aging, psychological model of, 544
See also Demography of aging; Epidemiology of aging;

Longitudinal research; Social networks and social support
Quality improvement organizations (QIOs), 445
Quality of life, 488–491

age-related interpretations of, 489
definition of, 489–490
elder abuse/neglect and, 190
evaluation of, 490–491, 490 (figure)
frailty and, 230
global research literature and, 489–490
health-related quality of life, 541–542
hemodialysis and, 315
historical interest in, 489
hospice care and, 135
long-term care services and, 338
measures of, 489
medical advances and, 488–489
medical research literature and, 489
objective social indicators of, 489
oral health-related quality of life, 422
social reform movements and, 489
social support and, 529
subjective dimensions of, 489
See also Midlife; Subjective well-being

Quality Standards Subcommittee of the American 
Academy of Neurology, 367

Quetelet index. See Body mass index (BMI)
Quetiapine, 166, 324, 461, 474
Quinidine, 23
Quinolone antibiotics, 46

Race. See Ethnicity and race
Racrine, 324
Radiation therapy, 89, 352
Radioactive iodine therapy, 563
Radiographic knee osteoarthritis, 51
Radionuclide scans, 568
RAND health Insurance Experiment, 514
Range of motion, 212, 234, 494
Ranitidine, 23
Rapid eye movement (REM) behavior sleep 

disorders, 484–485, 522–523
Raynaud’s disease, 166 (table)
Reactive oxygen products (ROIs), 314
Reasoned action theory, 509
Recombinant human-activated protein C, 553
Recommended dietary allowances (RDAs), 425–426
Records. See Medical records
Red blood cells (RBCs), 40
Red de Investgación del Envejecimiento en América 

Latina y el Caribe (REALCE), 589
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Reducing Suicide (Institute of Medicine), 548
Reengineering Systems for Primary Care Treatment

of Depression (RESPECT-D), 547
Reflex sympathetic dystrophy (RSD), 396
Regional health information organizations, 123
Rehabilitation therapies, 493–495

active range of motion and, 494
assistive devices and, 495
bed mobility/transfer training and, 494–495
bed rest directives and, 288
components of disabling process,

identification of, 493
definition of, 493
disability and, 493
effectiveness of, 4
functional evaluation of patients in, 240
functional limitations and, 493
impairment and, 493
isometric contractions and, 494
long-term care and, 337
Medicare coverage of, 308, 351, 352
occupational therapy, 493
pathology and, 493
physical function, description of, 494
physical therapy, 493
positional transition process and, 495
preventive medicine and, 495
process of rehabilitation therapies, 493–494
progressive resistive exercises, 494
proprioceptive neuromuscular facilitation and, 494
rehabilitation team personnel, 493
restoration of function and, 494–495
sarcopenia and, 495
See also Assistive devices; Disability and the disablement

process; Mobility; Motivation; Sarcopenia
Reiki, 113
Religion:

caregiving practices and, 103, 104
healing and, 112, 113
social support and, 528
suicide, attitudes about, 547
well-being, gender influence on, 55

Remote medicine. See Telemedicine
Renal artery stenosis (RAS), 284, 315
Renovascular disease, 315
Repetitive stress injuries, 447
Research. See Longitudinal research
Reserve capacity, 289, 418, 545
Resilience:

bereavement pattern of, 72
centenarians and, 108

Resistance training, 212, 214, 501, 503
Resource allocation, 160, 201, 203, 248
Respiratory aging. See Pulmonary aging
Respiratory system, 418–419
Resting heart rate, 34
Restless leg syndrome (RLS), 521–522
Restlessness, 137
Retinal detachment, 217
Retinopathy, 219, 574
Retirement:

alcohol abuse and, 31
continuing-care retirement communities, 122, 337

industrialization, retirement/pension policies and, 256
labor rights vs. power of management and, 256
retirement income support system, 179–180
See also Health and Retirement Study; Work,

health, and retirement
Retirement communities, 122, 337
REVES (Réseau Espérance de Vie en Santé), 3
Revitalization Act of 1993, 109
Rheumatic diseases. See Arthritis and other rheumatic

diseases; Rheumatic fever; Rheumatoid arthritis (RA);
Rheumatoid vasculitis

Rheumatic fever, 568
Rheumatoid arthritis (RA), 395, 396

elderly-onset rheumatoid arthritis, 396
Native American/Alaska native elders and, 408, 409
pain and, 447
young-onset rheumatoid arthritis, 396

Rheumatoid vasculitis, 396
Rifampin, 467
Rinne test of hearing deficit, 175
Risedronate, 443
Risk adjustment models, 344
Risk factors for disease:

adverse life conditions and, 17, 19
aneurysms and, 41
inaccessible health care services, 17, 19
metabolic syndrome group and, 34
nutritional deficits and, 19
overweight/obesity and, 19
smoking habits and, 19
See also Biomarkers; Socioeconomic status (SES)

Risperidone, 416, 434, 461, 474
Rivastigmine, 36, 323, 324, 378
Robert Wood Johnson Foundation, 444
Robotics, 557, 559
Rofecoxib, 378
Role of Nutrition in Maintaining Health in the Nation’s

Elderly (Institute of Medicine), 425
Romanow Report (2002), 87, 88
Romberg test, 230
Report of the President’s Commission on National

Goals in the United States, 489
Rosow-Breslau self-reported scale of physical

function/mobility, 341
Rule of double effect, 449
Rural health and aging versus urban health

and aging, 496–498
activities of daily living/instrumental activities of

daily living and, 496
cardiovascular disease prevalence and, 496
economic downturns, rural environment and, 497
emotional health status and, 496
health status disparities and, 496–497
impoverishment, duration of, 496
minority elders and, 497
morbidity/mortality statistics, 497
proportion of elders in communities, 498
quality/years of life, enhancement of, 497–498
research/policy, health programs and, 498
rural community living, risk factors in, 497–498
rural populations, 496–497
rural vs. urban environments, 496
socioeconomic status and, 496–497
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urban populations, 496
See also Activities of daily living and instrumental activities of

daily living; Environmental health; Living arrangements;
Quality of life; Socioeconomic status (SES)

Safety net programs, 26
St. Christopher’s Hospice, 135, 449
St. John’s wort, 577
Saliva production, 235, 439, 440
Salt intake, 117, 284
Salud y Bienestar en el Envejecimiento (SABE) study, 319
Sample Adult Core questionnaire, 401, 402
Sample Child Core questionnaire, 401, 402
Sandwich generation, 87
Sarcopenia, 80–81, 429, 430, 433, 495, 499–503

adrenopause and, 501
aerobic exercise and, 501, 503
age-related changes, 499–503
andropause and, 500–501
body composition and, 502
endocrine changes and, 499–501
exercise and, 501, 503
hormone replacement therapy and, 503
insulin resistance and, 499–500
menopause and, 500
multifactorial process of, 502
muscle changes in aging and, 502
muscle metabolism/biochemical changes and, 502
muscle plasticity, aging and, 501–502, 503
muscle tissues and, 502
nutritional stability and, 501–502, 503
resistance training and, 501, 503
somatopause and, 500
testosterone replacement therapy and, 502
See also Body composition; Gait disorders; Mobility; Stroke

Sarcopenic obesity, 82
Schizoid personality disorder, 460, 461
Schizophrenia, paranoia, and delusional 

disorders, 503–505
age-related cognitive impairment in memory/planning, 504
antipsychotic medications and, 505
atypical antipsychotic medications, 505
chronic physical illnesses and, 504
costs of treatment of schizophrenia, 505
course of schizophrenia, 504
delusional disorder, 504
dementia, paranoia and, 69
diagnostic process for schizophrenia, 505
etiology of schizophrenia, 504–505
extrapyramidal symptoms and, 505
late-onset schizophrenia, 504
maternal starvation during pregnancy and, 564
men and, 362
prevalence of, 503
psychosis, description of, 503
psychosocial rehabilitation and, 505
research on schizophrenia, 503
risk factors for schizophrenia, 505
treatment for schizophrenia, 505
See also Behavioral disorders in dementia; Delirium and

confusional states; Depression and other mood disorders;
Mental status assessment; Personality disorders (PDs);
Psychiatric Rating Scales

Schizotypal personality disorder, 460, 461
Scope and Standards of Gerontological Nursing Practice (American

Nurses Association), 424
Seborrheic keratoses, 519
Sedating antihistamines, 165
Sedative hypnotics, 166, 522
Sedatives, 138, 166, 522
Sedentary lifestyle, 95, 97, 148, 224, 369, 434, 484, 584
Seizures, 11, 85, 137, 149, 165, 222, 223
Selective estrogen receptor modulators, 443, 444
Selective optimization with compensation (SOC),

481–482, 506–508
assisted-living housing and, 508
compensatory personal adaptation/social support and, 506, 507,

508
death with dignity and, 508
dependency, adaptation of, 508
development of, 506
evidence-based foundational generalizations for, 506–507
gerontological practice and, 508
long-term care settings and, 508
oldest-old and, 507–508
positive/optimistic views of aging and, 506
social expectations/resources and, 507
success in aging, sustained achievement 

of, 506–507, 508
transactional view of adaptive strategies and, 507
wisdom-related knowledge and, 507
See also Emotions and emotional stability; MacArthur Study of

Successful Aging; Positive attitudes and health; Psychosocial
theories; Self-efficacy; Successful aging

Selective serotonin reuptake inhibitors (SSRIs), 70,
166, 415, 461, 465

Self-care, 508–510
behavioral strategies and, 508, 509
chronic disease and, 508, 510
costs of elders’ health care, 510
demographic variables and, 509
disease progression issues and, 509
education programs and, 510
formal/informal care interactions and, 508–509
health-protective/self-care activities, 509–510
intervention program development, 509
lifestyle variables and, 508, 509, 510
normal vs. pathological aging, information about, 510
objective health context and, 509
research, measurement of self-care behaviors, 509
subjective health context and, 50–510
target illness groups and, 509
See also Education and health; Health promotion and disease

prevention; Positive attitudes and health; Self-efficacy
Self-care aids, 60
Self-determination rights, 201
Self-efficacy, 123, 131, 510–513

definition of, 510
depression/anxiety and, 511–512
depressive symptomatology and, 342
dynamic work context and, 511
enactive self-mastery and, 512
erosion of, 513
high self-efficacy, risk taking/dysfunctional 

persistence and, 513
measurement of, 512

Index———641



memory performance and, 342
motivation and, 392
nature of, 511
performance/well-being and, 511
role-modeling and, 512
significance of, 511
sources of, 512–513
verbal persuasion and, 512–513
See also Control; Positive attitudes and health; Selective

optimization with compensation (SOC); Self-care
Self-enhancement, 72
Self-esteem, 83
Self-injurious behaviors, 461
Self-monitoring of blood glucose (SMBG), 150
Self-neglect, 188, 189, 190
Self-perceived health expectancy, 4
Self-rated health, 513–514

exaggerated health problems and, 514
fear of illness and, 514
health behaviors/health outcomes and, 513, 514
hypochondriasis and, 514
importance to actual health, 514
older adults and, 513–514
polypharmacy and, 514
poor self-rating, poor health outcome and, 514
psychological well-being and, 514
research and, 513
See also Expectations regarding aging; Positive attitudes 

and health; Self-care; Self-efficacy
Senate Special Committee on Aging, 240
Senile cardiac amyloid, 99
Senile plaques, 1, 35, 323, 414
Senility. See Alzheimer’s disease; Behavioral disorders in dementia;

Delirium and confusional states; Dementia
Senior Care Options (SCO), 345–346
Senior nutrition programs. See Community meal programs;

Continuum of care; Home-delivered meals program
Sensory impairment, 42, 239, 419
Sensory presbycusis, 174
Sepsis, 553
Septic arthritis, 396
Septicemia, 18, 369
Serotonin, 30, 415, 473
Serotonin/norepinephrine reuptake inhibitors (SNRIs), 465
Serotonin receptors, 415
Serotonin uptake inhibitors, 30
Sertraline, 474
Serum creatinine, 314
Sexual abuse, 189
Sexual function, 42
Sexuality, 514–516

age-related illnesses and, 515
climacteric, physical symptoms of, 516
contraception and, 516
cultural norms and, 515, 516
erectile dysfunction, treatment satisfaction and, 516
HIV/AIDS and, 275, 276, 516
homosexuality, 516
individual’s social world, limited opportunities and, 515
longitudinal evidence, lack of, 515
men’s health and, 362–363
men’s hormonal changes and, 515
natural course of aging and, 515

older adults and, 514
satisfactory sexual expression and, 515
self-reports of, 515–516
sex hormone-related cancers and, 515
sexual expression, life span changes and, 514–515
sexually transmitted infections and, 516
treatments for illnesses and, 515
women’s hormonal changes and, 515
See also Menopause and hormone therapy; Men’s health;

Women’s health
Sexually transmitted infections (STIs), 516
SF-36 Health Survey (SF-36), 479
Shingles, 517

chickenpox vaccine and, 517
immune system compromise and, 517
postherpetic neuralgia and, 517
symptoms of, 517
treatment goal for, 517
varicella zoster virus, 517
See also Pain; Skin changes

Shock, 222
Shock therapy, 147, 547
Short Michigan Alcoholism Screening 

Test-Geriatric Version, 31
Shortness of breath, 44, 116, 221, 567
Short Physical Performance Battery (SPPB), 456
Short Portable Mental Status Questionnaire 

(SPMSQ), 341, 367
Sigmoidoscopy, 95
Signal hyperintensities (HIs), 571
Silent cerebral infarctions, 571
Single photon emission computed tomography 

(SPECT), 292
Sinoatrial (SA) node, 99
Sjögren’s syndrome (SS), 396
Skeletal muscle relaxants, 166
Skilled home health care, 277–278
Skilled nursing, 308, 337, 351, 422–423
Skin changes, 419, 518

blood vessel fragility and, 518
connective tissue, degenerative changes in, 518
dry/itchy skin and, 518
extrinsic factors in, 518
instrinsic factors in, 518
Langerhans cells and, 518
perioperative issue of, 459
photoaging and, 518
skin cancers, 89, 93, 95
skin layers, 518
smoking and, 518
subcutaneous fatty layer and, 518
wound healing and, 583
See also Biological theories of aging; Cancer, common types of;

Cellulitis; Normal physical aging; Shingles; Skin neoplasms,
benign and malignant

Skin elasticity, 42
Skin folds, 80, 106
Skin neoplasms, benign and malignant, 519–520

acrochordons/skin tags, 519
actinic keratoses, 519
basal cell carcinoma, 520
benign tumors, 519
Bowen’s disease, 519
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categories of, 519
cryotherapy, 519
5-fluorouracil cream, 519
keratoacanthomas, 519
malignant melanoma and, 89, 93, 95, 519, 520
malignant tumors, 520
premalignant tumors, 519
preventive measures and, 519
risk factors for, 519
salicylic acid solution treatment, 519
seborrheic keratoses, 519
skin cancers, rising incidence of, 519
squamous cell carcinomas, 438, 520
ultraviolet light exposure and, 519
verruca vulgaris/warts, 519
See also Cancer; Cancer, common types of; 

Normal physical aging; Skin changes
Skin tags, 519
Sleep, 520–524

aging, sleep functions and, 521
Alzheimer’s disease/dementias and, 522
bereavement and, 522
cerebrovascular disease and, 523
chronic obstructive pulmonary disease and, 523
circadian rhythm and, 521
continuous positive airway pressure treatment and, 521
difficulties in, 520–521
disordered breathing during sleep, 116, 484–485
elderly population, special issues in, 523–524
exercise/physical activity and, 214
hypersomnia, 523
insomnia, 522, 523–524
loneliness, sleep problems and, 329
major depression and, 522
nocturia, 116, 221, 222, 523
obstructive sleep apnea, 521
pain and, 523
pain experience and, 447
Parkinson’s disease and, 522–523
periodic limb movement disorder, 521
pharmacological treatments, 522, 523, 524
polysomnography study, 521
psychosocial factors, sleep disturbances and, 521
REM behavior sleep disorder and, 484–485, 522–523
restless leg syndrome, 521–522
sleep apnea, 521
sleep disorders, 521–523
sleep disorders evaluation, 523
sleep-wake cycle, disruption of, 137, 521
sundowning behaviors and, 69, 137, 522
See also Bereavement and grief; Depression and other mood

disorders; Neurobiology of aging; Normal physical aging
Sleep apnea, 83, 165, 282, 484, 521
Sleep Heart Health Study (SHHS), 282
Sleepwalking, 484
Sluggishness, 137
Small intestine, 235–236
Small vessel vasculitis, 396
Smart house technology, 558
Smoking, 483, 524–527

abuse of tobacco, 239
African American elders and, 19
aneurisms and, 41

arrhythmia and, 50
cessation of, 267, 525–527
demographics of, 524–525
erectile dysfunction and, 362
European elders and, 209
exercise/physical activity and, 213
Hawaiian/Pacific Islander elders and, 58
head/neck cancers and, 91
Hispanic elders and, 273, 375
hypertension and, 285
lung cancer and, 92, 95
macular degeneration and, 217
Medicare/Medicaid smoking cessation strategies and, 527
Native American/Alaska native elders and, 410
negative interaction/health behaviors and, 412
prevalence of, 524
proportion of older smokers, 526
public health programs and, 525
quality of life and smoking cessation, 526
secondhand smoke and, 193, 525
skin changes and, 518
smoking-poor health links, 525
social status and smoking cessation, 526
stroke risk and, 538–539
See also Oral health

Smooth muscle relaxant, 297
Snellen chart, 165
Snoring, 484
Social adversity:

mental illness and, 178
physical illness and, 177–178
See also Early adversity and late-life health

Social attachment theory, 527
Social causation hypothesis, 531, 532
Social control theory, 124–125

age trends in, 125
health behaviors/negative affect and, 413
physical/mental health and, 125
relationship satisfaction and, 125
See also Control

Social discrimination, 83
Social environmental factors, 214
Social health maintenance organization (SHMO), 344
Social indifference, 464
Socialized medicine, 257
Social justice organizations, 12
Social networks and social support, 31, 32, 527–529

Asian American elders and, 58
bereavement/grief and, 72
Canadian elders and, 87
caregiving role and, 104
definition of, 527
demographic trends and, 527
family structures and, 527, 528
gender effects and, 527–528
harmful social support, 529
Hawaiian/Pacific Islander elders and, 58
homeless population and, 280–281
late-life outcomes and, 528
late-life role choices and, 528
mental health status and, 529
nature/experience of social support, 527–529
physical disablement and, 528, 529
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physical health status and, 528–529
psychosocial factors, health/level of functioning and, 342
quality of life and, 529
social/family status assessments, 239
theoretical foundation of, 527
See also Depression and other mood disorders; Disasters and

terrorism; Negative interaction and health; Quality of life;
Selective optimization with compensation (SOC); Self-rated
health; Work, health, and retirement

Social phobia, 45
Social protection systems, 248
Social pruning process, 191
Social Readjustment Rating Scale (SRRS), 535–536, 537
Social relationships:

allostatic load and, 34
withdrawal from, 190–191
See also Social networks and social support

Social Security Act of 1935, 180, 240
Social Security Administration (SSA), 590
Social Security program, 12, 26, 179

administrative data from, 254
privatization proposal and, 183
reform of, 180
Social Security Act and, 180
See also Economics of aging

Social services interventions, 230
Social stratification system, 185
Social work roles in health and long-term care, 530–531

clinical case management, 530
continuity of care issues and, 531
discharge-planning services, 530–531
family care/assistance and, 530
gerontological social workers, 241, 530–531
hospice care and, 531
implementation of interventions, 530
interdisciplinary team work, 530
multidimensional assessments and, 530
referrals from providers, 530
service arrangements, client resources/entitlements and, 530
values/preferences assessment and, 530
See also Assisted living; Caregiving; Continuum of care; Geriatric

team care; Institutional care; Long-term care (LTC)
Socioeconomic status (SES), 531–533

activities in daily living improvement gaps and, 6
African American elders and, 17, 19, 20
allostatic load and, 34
anemia incidence and, 40
arthritis incidence and, 52
assessment of, 239
behavioral explanations, 532
childhood socioeconomic status, 532
clinical trial subjects and, 110
convergence hypothesis, 533
cumulative disadvantage hypothesis, 532
early adversity and, 176–177
education levels and, 531, 532
elder population and, 143, 144 (figure, table), 531–533
ethnic minority caregivers and, 103
explanations for socioeconomic status effects, 532–533
Hawaiian/Pacific Islander elders and, 58
health outcomes and, 531, 532–533
health selection hypothesis and, 532
Hispanic elders and, 272, 273, 274

income levels and, 531, 532
infectious diseases and, 301
material explanations, 532
measurement of, 531–532
mental/physical health status and, 176–177
midlife and, 373
neighborhood socioeconomic status, 532
nutrition status and, 155, 156
occupations and, 531, 532
postretirement conditions and, 532
poverty status and, 531–532
psychosocial explanations, 532–533
research on, 531, 532–533
social causation hypothesis and, 531, 532
wealth measures and, 531, 532
See also Demography of aging; Economics of aging; Education

and health; Ethnicity and race; Longitudinal research;
Selective optimization with compensation (SOC); Successful
aging

Socioemotional selectivity theory (SST), 481, 482
Sodium levels, 138, 221
Soft tissue abscesses, 106
Somatic mutation theory, 75
Somatic psychiatric distress, 58
Somatopause, 500
Spasticity, 234
Specific phobia, 44
Speech difficulties, 417
Spielberger State-Trait Anxiety Inventory (STAI), 480
Spending down, 26, 308, 345, 350
Spinal stenosis, 533–534

back pain/surgery and, 533
characteristics of, 534
degenerative spinal stenosis, 533–534
diagnosis of, 534
management of, 534
peripheral arterial disease and, 534
See also Arthritis and other rheumatic disease; Fractures in older

adults; Musculoskeletal aging: osteoarthritis
Spinocerebellar ataxias (SA), 417
Spongiform encephalopathies, 126, 127–128
Sporadic/classical Creutzfeldt-Jakob disease, 126, 127, 128
Sporadic inclusion body myositis (S-IBM), 396
Sporadic spinocerebellar ataxia, 417
Spousal death, 31, 73, 214, 326, 327, 328, 347, 537
Squamous cell carcinoma, 438, 519
Stages of change model, 31
Staphylococcus aureus, 106, 466, 553, 554
Staphylococcus epidermidis, 554
Starling’s law, 100
State Child Health Insurance Program (SCHIP), 350
State-Trait Anxiety Inventory (STAI), 480
State Units on Aging (SUAs), 25, 26
Statins, 95
Stature reduction, 502
Stem cell research, 37
Stem cells (bone marrow), 40
Stenting, 573
Steroid hormone modulatory effects, 113
Steroid medications, 46, 396–397
Stewart B. McKinney Act of 1994, 279
Stomach function, 235
Stomach ulcers, 85
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Strengths and Difficulties Questionnaire, 402
Strength training, 212, 213, 214
Streptococcus, 106, 553
Streptococcus pneumoniae disease, 302, 466
Stress, 411, 534–537

allostatic load and homeostasis and, 33–34
autonomic nervous system dysregulation and, 536
caregiving role and, 103–104
chronic hassles and, 535
coping mechanisms and, 535
coronary heart disease, depression/social isolation and, 536
cortisol as biomarker, 78
definitions of, 535
dementia and, 537
depression and, 537
emergency surgery and, 89
heart rate and, 99
immune system function and, 536
late-onset stress symptomatology and, 422
life events and, 535
management of, 267
measuring stressful events, 535–536
mental illness and, 537
personal characteristics and, 535
physical illness and, 536
prevalence of, 534
social support and, 537
stress response, influencing factors in, 535
timing of stressful events and, 535
See also Anxiety disorders; Bereavement and grief; Control;

Disasters and terrorism; Multiple morbidity and comorbidity;
Negative interaction and health

Stress incontinence, 297, 363
drug–disease interactions, 166 (table)
See also Incontinence

Strial presbycusis, 174
Stroke, 537–539

African American elders and, 109
aortic stiffening and, 98
Australian/New Zealand elders and, 61, 62
delirium/confusional states and, 137
description of, 537–538
development/recognition of, 538
diabetes and, 149
driving and, 165
elder self-expression and, 264
environmental factors in, 193
European elders and, 209
first-aid for stroke victims, 539
focal brain deficit, 538
gait disturbances and, 234
Hawaiian/Pacific Islander elders and, 58
hemorrhagic stroke, 290, 538
heralding events for, 539
hormone replacement therapy and, 360, 361
hypertension and, 283, 285
influenza and, 294, 295
ischemic stroke, 290
long-term care and, 337
metabolic syndrome and, 78
mini-strokes and, 539
mobility limitations and, 382, 383
modifiable risk factors, 538

neuroplasticity and, 414
nonmodifiable risk factors, 538
predisposing behaviors for, 538
predisposing condition for, 538
recovery/rehabilitation from, 539
risk factors, prevention of, 538–539
treatment for, 539
See also Aneurysms; Cardiovascular Health Study (CHS);

Imaging of the brain; Vascular dementia; Vascular depression
Strong for Life program, 214
Study on Global Aging and Adult Health (SAGE), 15
Subconjunctival hemorrhage, 216
Subcutaneous adipose tissue (SAT), 80
Subjective expected utility theory, 509
Subjective well-being, 540–542

Canadian elders and, 87
caregivers and, 102
centenarians and, 108
definition of, 540
estimation of, 540
health-related quality of life and, 541–542
importance of, 540–541
life satisfaction and, 540
measurement of, 541
multidimensional nature of, 541
Older Americans Act and, 25–26
physical health/psychological well-being and, 540
primary/secondary control and, 124
social interactions and, 540
subjective self-assessments and, 540, 542
See also Positive attitudes and health; Quality of life; 

Self-rated health
Substance abuse:

assessment of, 239
delirium/confusional states and, 137
disability/disablement process and, 159
See also Alcohol use and abuse; Smoking

Substance Abuse and Mental Health Services Administration, 30
Subthreshold conditions, 211
Subungual hematomas, 225
Successful aging, 79, 199–200, 481, 542–544

awareness/understanding of, 544
biomedical model of, 544
chronic disease/disability, resilient individuals and, 543
community-level social connections and, 543–544
economic theory, resource accumulation and, 543
nonpathological aged, compression of

morbidity/rectangularization of survival curve, 543
physiological measures of, 543
positive growth/change, physical activity and social connections,

542
psychological model of, 544
psychological well-being and, 543
self-actualization/integration tasks and, 543
social resources, crucial to aging, 543
theories of successful aging, 542–544
See also Bereavement and grief; Compression of 

morbidity; Disability and the disablement process; Exercise
and physical activity; MacArthur Study of Successful Aging;
Quality of life; Selective optimization with compensation
(SOC); Self-efficacy; Self-rated health; Subjective well-
being

Suffocation, 304–305
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Suicide and the elderly, 19, 545–548
adaptive coping and, 546
affective disorders and, 546
African Americans elders and, 19
ageism and, 547
Asian American elders and, 58
assisted suicide/euthanasia, 449, 450, 547
bereavement/major depression and, 146
dementia and, 69, 71
demographics of, 545
depression and, 147, 546, 547
evaluation guidelines, 546, 547
firearms and, 545, 547
gender effects and, 362, 546
global geriatric mental health challenge, 545
Hawaiian/Pacific Islander elders and, 58
interpersonal relationships and, 546
loneliness and, 329
national social/political/economic changes and, 546
Native American/Alaska native elders and, 408, 409
physician-assisted suicide, 449, 450
prevention strategies, 304, 546, 547
prevention, urgency of, 547–548
preventive health/social policies for, 547
protective factors against, 546
reserve capacity and, 545
right-to-die argument, 547
risk factors for, 304, 545–546
social support deficits and, 527
substance abuse problems and, 546
See also Bereavement and grief; Depression and 

other mood disorders; Emotions and emotional stability
Suicide Prevention Now (Centers for Disease Control and

Prevention), 548
Summary measure of population health (SMPH), 2–4
Sun exposure:

cataracts and, 217
connective tissue degeneration and, 216
eyelid tumors and, 216
macular degeneration and, 217
mutation, gene injury and, 88
skin cancers and, 519
skin changes and, 518
vitamin D synthesis and, 85
See also Skin neoplasms, benign and malignant

Sundowning behaviors, 69, 137, 522
Supplement on Aging (SOA) household 

interview survey, 334
Supplemental Security Income (SSI), 180, 349
Supplementary Medical Insurance trust fund, 352
The Surgeon General’s Call to Action to Prevent Suicide, 547
The Surgeon General’s Report on Physical Activity, 213
Surgery, 548–552

activities of daily living, loss of ability and, 551
age-related risk of, 548–549
coexisting conditions and, 549
complications of, 549
high surgery-specific risk and, 549
intermediate surgery-specific risk and, 549
interventions, prevention of postoperative 

complications, 550–551
low surgery-specific risk and, 549
postoperative care and, 550–551

postoperative complications and, 549, 550
postoperative delirium and, 459, 551
preoperative assessment and, 549–550
rehabilitation services and, 551–552
telesurgical approaches, 557
types of surgery, 549
See also Geriatric assessment; Geriatric team care; 

Oldest old; Perioperative issues
Surveillance, Epidemiology, and End Results registry, 89
Survey of Consumer Finances, 332
Survivor guilt, 159
Swallowing, 128
Sweat glands, 106, 518
Sweating, 44
Swedish Adoption Twin Studies of Aging, 563
Swedish Twin Registry, 563
Swelling. See Edema
Sympathetic nervous system, 33, 34
Symptom Checklist-90-Revised (SCL-90-R), 479
Syncope, 552–553

cardiac syncope, 552
definition of, 552
evaluation of, 552
neurally mediated syncope, 552
orthostatic hypotension and, 552
psychiatric syncope, 552
treatment of, 552–553
See also Arrhythmias; Cardiovascular system (CVS);

Neurobiology of aging
Syndromal conditions, 211
Systemic infections, 553–555

bacteremia, 553
concomitant medical illnesses and, 553
diagnosis of, 553, 554
escherichia coli and, 553
genitourinary tract infection and, 553
infection, 553
infective endocarditis, 554–555
pharmacological treatment of, 553–554
risk factors for, 553
sepsis, 553–554
source control and, 553
steroid treatment of, 553–554
systemic inflammatory response syndrome and, 553
treatments of, 553–554
See also Advance directives; Surgery; Valvular heart disease

Systemic inflammatory response syndrome (SIRS), 106, 553
Systemic lupus erythematosus (SLE), 396

Tachycardia, 48, 49–50
Tae Kwon Do, 68
Tai Chi, 113, 214, 304
Tamsulosin finasteride, 298
Tardive dyskinesia (TD), 417, 505
Taste sensation, 235
T-cells, 78, 301, 412, 429–430
Technology. See Assistive devices; Patient safety; Telemedicine
Telemedicine, 557–559

bandwidth standards and, 558
Department of Defense and, 557
encryption, privacy concerns and, 558
future practice of, 559
home uses for, 558
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integrated services data networking and, 557, 558
Internet chat sessions, 558
legal/policy issues with, 558
medical-quality transmission and, 557–558
mobile health care toolkits, satellites/wireless 

technology and, 558
plain old telephone system and, 557
reimbursement policies and, 558–559
robotics and, 557, 559
smart house technology and, 558
telesurgical approaches and, 557
videoconferencing, 558
See also Health care system for older adults; Rural health 

and aging versus urban health and aging
Telomerase, 88
Temperature regulation, 559–561

age-related difficulties with, 559, 560, 561
community programs/cooling centers and, 561
core temperature drop, 560
disease processes and, 560
environmental heat and, 560–561
heat stroke, 560
hyperthermia, 560–561
hypothermia, 559–560
medication reviews and, 560
See also Injury prevention; Normal physical aging; 

Skin changes; Socioeconomic status (SES)
Terazosin, 298
Terbinafine, 225
Teriparatide, 444
Terrorism. See Disasters and terrorism
Testosterone levels, 37–38, 81, 362, 364, 368,

430, 443, 500–501, 515
Tetrahydrocannabinol (THC), 38, 39
Theophylline, 23
Therabands, 214
Therapeutic failure, 561–562

adverse clinical events, 561
clinical significance/impact of, 561
definition of, 561
health resource depletion and, 561
intervention effectiveness and, 561
medication overuse, risks of, 561
prevalence of, 561
reliable measurement instruments for, 561
See also Adverse drug reactions; Age-related changes in

pharmacokinetics and pharmacodynamics; Drug underuse;
Inappropriate prescribing; Medication adherence; Medication
errors; Polypharmacy

Therapeutic touch, 113
Thiazide diuretics, 151, 166, 224, 286
Thiazolidinediones, 151, 153 (table), 369
Thioridazine, 417
Third National Health and Nutrition Examination 

Survey (NHANES III), 148
Thirst reflex, 89
Thoracic aortic aneurysms, 41
3-hydroxy-3-methy-glutaryl-coenzyme A reductase 

(HMG-CoA reductase) inhibitors, 169, 314
360 degree turn test, 389
Thymus-derived lymphocytes (T-), 294
Thyroid cancer, 89, 94
Thyroid disease, 562–563

hyperthyroidism, 45, 46, 146, 562–563
hypothyroidism, 36, 560, 562
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Imaging of the brain
Vascular depression syndrome, 146
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