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The scientific and scholarly study of aging
gained great momentum over the last half of
the twentieth century. With more people living
longer lives, there were also great advances in
the provision of clinical and social services to
older people. An infusion of government sup-
port helped train a wider number of practition-
ers and researchers for the field. All of these
efforts over the last several decades have gener-
ated a lot of new information and insights about
aging. 

This new knowledge has been shared main-
ly among professionals in aging, but the time
has come to open this storehouse to a broad
audience. We, the editors, have designed the
Macmillan Encyclopedia of Aging to present
advanced ideas about aging at an accessible
level. We offer this encyclopedia so that readers,
students in particular, can understand the pro-
gression of their own lives and the lives of their
loved ones; the important questions that scien-
tists and scholars pursue; the policies and prac-
tices that promote well-being for older people;
the transformations that occur with an aging
society; and perhaps the meaning of life’s time.  

What does an encyclopedia about aging
encompass? One way to summarize the subject
would be to put the contents under three gen-
eral headings: the aged, aging, and age.
(Bengtson, Rice, and Johnson) Knowledge
about the aged concerns individuals and popu-
lations that have lived a long time—their char-
acteristics, their impact on the community and
on history, their status, and the way they are
regarded. A great theme of this new century will
be the increasing proportions of aged persons
around the world and what this means for their
respective societies. Aging, in turn, is about

change—change in structure, function, and
behavior. Whether these changes are called
development, growth, maturation, or senes-
cence (the process of becoming old), the focus is
on how and why change occurs. It is “the long
way of thinking” about many biological, psycho-
logical, and social dimensions of life (Elder).
Age, of course, is a count of time. But it is also a
cultural shorthand signifying who people are
and the probable roles that they occupy over a
lifetime (Fry). Age is a basis for regulating social
life, for extending and withdrawing privileges,
and it is a fundamental way by which we define
ourselves (I am sixteen; I am forty; I am one
hundred years old!).

As this encyclopedia covers topics about age,
aging, and the aged in more than 400 separate
entries, it expresses some general propositions
about the field:

All things age. We prize old wines but dis-
card old tires. This encyclopedia concen-
trates on living things, and most entries are
devoted to the human experience of aging.
Yet aging occurs in all animals, both for
whole organisms and also within single cells.
Biologists are gaining important insights
about aging by studying and even manipu-
lating the life spans of short-lived species
such as roundworms and fruit flies. At
another level, if we collect people into
groups, we can also observe the aging of
such entities as families, birth cohorts (e.g.,
baby boomers), or entire populations.
Aging is lifelong. People typically think of
aging as something that begins in midlife,
and age sixty-five remains a widely used,
though artificial, demarcation of old age.

PREFACE
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Yet the explanation of age-related change
requires frameworks that encompass the
entire life span or biographical life course.
As a result, entries in this encyclopedia
freely embrace ideas about growth, develop-
ment, and adaptation for all phases of life.
Lives are not bounded by birth and death.
Each one of us is an expression of our ances-
tor’s cell lines perpetuated over countless
generations. As a species, then, our genetic
inheritance for longevity and senescence is
an evolutionary story playing out over mil-
lennia. As individuals, it is fascinating to
realize that the egg from which we were
born originated as our grandmother carried
in her womb our own mother. At the end,
individuals do die, but it comforts us that
they can live on in memorials and legacies.
They survive as ancestors in memory and in
the persistence of culture down through the
generations.
Aging is ancient. There have always been
people who have lived long lives, though
never as many as there are at the beginning
of this new century. Far from being a mod-
ern fascination, observations about life
change and longevity have been recorded
across all of history. But it was not until
longevity was “democratized” in the twenti-
eth century that gerontology (the study of
aging) and geriatrics (the care of older peo-
ple) were formally organized as specialty
fields. 
People age in a specific time and place. Even
as scientists search for the fundamental reg-
ularities of aging and formulate explana-
tions for the longevity of living things,
humans nonetheless age within history and
culture. Who is “young” and who is “old,”
what people can expect of life, what the gen-
erations owe each other, what is an elder’s
place in society—these are matters that shift
with the times and locale. 
Aging seems to come as a surprise. With the
passing of years, individuals try mightily to
conserve a certain sameness about them-
selves. Ageless in their own minds, they are
startled to see signs of aging in their faces
and bodies. Entire societies, too, often
remain blind to the realities of aging popu-
lations and must struggle to appreciate both
the potential and needs of their elders. 
We do not age alone. We can will ourselves
to think that aging is an individual experi-

ence, but only by overlooking the contexts
of human life. A changeable social convoy of
family and friends accompanies us from cra-
dle to grave. They support us and create a
fabric of meaning for our lives; there is no
person’s biography that is not also the story
of other people. With lives so intertwined,
events that occur to others are consequential
to us and can even redirect our life course. 
Aging is a worldwide concern. When cover-
ing cultural, social, and political topics, this
encyclopedia primarily focuses on the
United States and Canada. However, we
have also included information about gener-
al population processes in other regions.
Throughout the world, as death rates
decline and longevity increases, the size of a
nation’s older population can swell, creating
pressure to adopt policies that address eld-
ers’ health and economic well-being.
Research and scholarship proceed in many
disciplines. Many view aging primarily as a
biological or physical process that has conse-
quences for health and well being.
Economic issues, too, command attention.
These fields, however, only begin to
describe the scholarly interest in aging. For
this work the editors have used a broad
scope that includes contributions from the
behavioral and social sciences, bioethics,
humanities, fine arts, religion, journalism,
law, and engineering.

Finally, there is a persistent question: Are
long lives the best lives? Knowledge about aging
is never far from feelings about aging, because
the essential fact of our humanity is that we all
grow older and die. The contemporary outlook
about aging is profoundly ambiguous: we both
celebrate and regret it, with no single emotional
tone for this topic. Individuals try mightily to
live long, full lives, but dislike the manifestations
of aging. Whole societies organize efforts to
guarantee the welfare and longevity of their cit-
izens, but then resent the elders in their midst.
Old age is at once wanted and unwanted, “long
enough and far from being long enough”
(Blythe, p. 29). 

The contents of these four volumes rest
upon the careful, thoughtful efforts of seven
associate editors: Robert Applebaum, Miami
University; Karen C. A. Holden, University of
Wisconsin; Stephen G. Post, Case Western
Reserve University; Kenneth Rockwood,

viii PREFACE
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Dalhousie University; Richard Schulz,
University of Pittsburgh; Richard L. Sprott, The
Ellison Foundation; and Peter Uhlenberg,
University of North Carolina. Each of these
experts specializes in one or more areas of
aging, which allowed them to work cooperative-
ly to design the topics to be covered, identify
and recruit authors, and evaluate first drafts of
each article. They were patient and prompt as
the need arose, and always good humored.  

We were grateful to enlist contributions
from an international cast of authors who are
among the top scientists and scholars in aging.
We thank them for their clear, authoritative
presentation of this multidisciplinary subject
matter. We thank Elly Dickason, former pub-
lisher at Macmillan Library Reference, for ani-
mating this project, and we are very grateful to
editor Ray Abruzzi, who steered this complex
work through the minutiae of publication with-
out himself going too gray. For myself, much is
owed to my elders, Jeremiah E. Silbert, Morton
C. Creditor, and the late William G.
Bartholome, who always maintained that,
beyond one’s own horizons, there is more to
learn.

DAVID J. EKERDT
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xxxv

The outline of articles that follows was com-
piled by the editors to provide readers with an
overview of the encyclopedia’s coverage of top-
ics in aging.  This systematic list is intended to
be helpful in developing courses, pursuing
research, or simply browsing in a particular
area of gerontology or geriatrics.  Readers seek-
ing a particular topic should consult the index
of this encyclopedia.  

Many topics in aging cut across thematic
and disciplinary lines.  For example, “longevity”
is a topic in biology, health care, and social sci-
ence.  “Family caregiving” draws scholars from
health care, social services, and social and
behavioral science.  In the interest of economy,
every article in this encyclopedia appears but
once on the list.  Rather than list a large num-
ber of topics under multiple headings, we have
placed each article under its most appropriate
heading.  The entries themselves can also help
the reader discover the interconnected knowl-
edge base in aging, as we encourage them to fol-
low the cross-references that are shown at the
end of each article.

The headings below are not listed in alpha-
betical order. Rather, they are listed in an order
of knowledge that is customary in the field of
aging—the sequence will no doubt be familiar
to specialists who work in the aging field. The
consideration of age and aging tends to begin
with demography so as to characterize the
longevity of individuals and describe the nature
of aging populations. In this way, cross-nation-
al, cultural, and historical perspectives establish
aging as an enduring and universal concern.
Next in the list of headings are the interests of
various disciplines. An implicit order here

focuses on the maturation and aging processes
from the narrowest context up to the societal
level, from topics in biological gerontology to
issues in social policy and practice. It should be
noted, however, that the order of headings does
not suggest that one discipline is more impor-
tant than another when it comes to understand-
ing age and aging. 

Because the list is not in alphabetical order,
please consult the master list of headings that
appears directly after this paragraph to locate
the position of the heading you are consulting.

OUTLINE

THE FIELD

POPULATION PROCESSES

AGING AROUND THE WORLD

CULTURE AND HISTORY

BASIC BIOLOGICAL PROCESSES

GENETICS OF AGING

AGING WITHIN CELLS

LONGEVITY

LOWER ORGANISMS

ORGAN SYSTEMS

SENSORY CHANGES

IMMUNE SYSTEM AGING
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A
ACCELERATED AGING:

ANIMAL MODELS
Animal models have been used to study ac-

celerated aging, accelerated senescence, prema-
ture aging, premature senescence, and progeria-
like syndromes. These models may be grouped
into four classes: (1) experimentally induced
models, (2) gene-modified models, (3) selection
models, and (4) spontaneous models. There has
been much debate over the connection between
accelerated aging and disease status in animal
models. Investigators interested in the basic
mechanisms of normal aging have had to be pru-
dent in their choice of animal models because
early diseases leading to reduced life spans usual-
ly result from certain defects unrelated to mecha-
nisms associated with normal aging, as suggested
by David E. Harrison. In actuality, however, it is
fairly difficult to discriminate between accelerat-
ed aging due to acceleration of the normal aging
process and that due to the manifestation of dis-
eases or pathologies. Thus, it might be important
to check the pathologies or diseases an animal
model manifests throughout its lifetime. In this
context, species such as the nematode and fruit
fly have disadvantages, in spite of their useful-
ness for genetic studies, because of a scarcity of
information on diseases and pathologies. 

Experimentally induced models

Adult-thymectomized lab mice. When male
mice are thymectomized (removal of the thy-
mus), their mean life span is reduced, though
they don’t show any specific pathologies. The re-
duced life span is thought to be due to accelerat-
ed aging of the immune system; that is, an

accelerated decline in spleen cell responsiveness
to T-cell mitogens such as phytohemagglutinin
and staphylococcal enterotoxin. 

Dihydrotachysterol-treated rats. In laborato-
ry tests, when young rats are given dihy-
drotachysterol (reduced form of tachysterol
generated from irradiated ultraviolet) orally,
their life span is greatly reduced. They show pa-
thologies such as loss of body weight; atrophy of
the liver, kidney, thymicolymphatic apparatus,
and fat and connective tissue; generalized arte-
riosclerosis with calcification; and loss of elasticity
of the skin. Hans Selye, et al. designated the
changes induced by dihydrotachysterol a
progeria-like syndrome (progeria is a condition
characterized by retardation of growth, wrinkled
skin, cataracts, osteoporosis, and premature se-
nile manifestations, among other symptoms).
However, cataracts are rarely observed, and
osteosclerosis, not osteoporosis, occurs in the
bone in dihydrotachysterol-treated rats. So, the
progeria-like syndrome induced by dihy-
drotachysterol in rats cannot be considered an
exact replica of premature senility in humans. 

Radiation model. Beginning with the exper-
iments of S. Russ and G. M. Scott, who reported
an increased death rate in chronically irradiated
rats, there has been repeated confirmation of the
fact that sublethal total-body irradiation from an
external source can increase the mortality rate or
reduce the life span of mammals. In some of the
experiments, the irradiated animals died prema-
turely with roughly the same diseases as those as-
sociated with death in the control groups.
However, the diseases did not necessarily have
the same incidence or order, and sometimes
there were increases or decreases in the absolute
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incidence of certain diseases. Some diseases oc-
curred in irradiated groups that were not ob-
served in the control groups. A single exposure
of mice to sublethal irradiation shortened life
span at some doses by increasing the initial mor-
tality rate (IMR)—the age-independent mortali-
ty rate calculated at the age of maturation—but
without further accelerating the age-dependent
mortality rate. The general increase of IMR with-
out increase in the acceleration of mortality sug-
gests that the rate of organismic senescence is not
accelerated by life-shortening radiation, as dis-
cussed by Caleb E. Finch. 

Gene-modified models

Mev-1 (kn 1). A methyl viologen–sensitive
mutant of the nematode Caenorhabditis elegans,
named mev-1 (kn 1), was isolated after ethyl me-
thanesulfonate mutagenesis. The herbicide
methyl viologen, or paraquat, is a potent free-
radical generator. The mutant C. elegans strain is
about four times more sensitive to methyl violo-
gen than the wild type (N2), and is also hypersen-
sitive to oxygen. The mean life span of the
mutant is remarkably reduced. The activity of su-
peroxide dismutase, a scavenging enzyme for su-
peroxide anion (O2), is reduced in mev-1 (kn 1)
by about half, compared to N2. (O2 is also a free-
radical generator.) In 1998, Naoaki Ishii et al. re-
ported that mev-1 encodes a subunit of the en-
zyme succinate dehydrogenase cytochrome b,
which is a component of complex II of the mito-
chondrial respiratory chain, and that the ability
of complex II to catalyze electron transport from
succinate to ubiquinone is compromised in the
mutant. This defect may cause an indirect in-
crease in superoxide levels, which in turn leads
to oxygen hypersensitivity and accelerated
aging. 

D. melanogaster cSODn108. The role of cop-
per/zinc-containing superoxide dismutase
(cSOD) in metabolic defense against O2 toxicity
in the fruit fly, Drosophila melanogaster, has been
examined through the properties of a mutant
strain of D. melanogaster carrying cSOD-null mu-
tation. The mutant, termed cSODn108 confers re-
cessive sensitivity to the paraquat. This indicates
that the cSOD-null condition in fact leads to im-
paired O2 metabolism. The mean adult life span
of the mutant (11.8 days) is remarkably de-
creased compared to that of the control parental
stocks (55.4–57.8 days). Furthermore, male mu-
tants are completely sterile, and females are

nearly so. Thus, the primary biological conse-
quence of the reduced O2 dismutation capacity
of cSODn108 is infertility and a reduction in life
span. 

B10. F mice. A congenic line of mice, called
B10. F, was produced by introducing a segment
of chromosome 17 (H-2n) from the strain F/St on
the background of the C57BL/10 of H-2b by back-
crossing. The congenic B10. F mice gray early,
suffer severe weight loss, and have skin that be-
comes thin and fragile. The mean life span of the
B10. F mice is reduced, with 90 percent of the
mice dying within seventeen months. The surviv-
al curve also shows significantly accelerated
aging in the B10. F mice. At twelve to fourteen
months these mice have a capacity to produce
plaques to red-blood cells of sheep (an antigen
for immunization) that is 12 percent of the capac-
ity at four months, as assessed as one aspect of the
immune competence of the B10. F mice. Since
the strain is a congenic line, the genetic differ-
ence (and possibly the basis for the degenerative
signs and reduced life span) is amenable to analy-
sis. 

Klotho mice. The insertion of a mutated
transgene in mice has been found to disrupt a
new gene locus, termed klotho, resulting in the
manifestation of various phenotypes resembling
those in patients with premature-aging syn-
dromes. Homozygous klotho mice show growth
retardation and have a short life span—up to
three to four weeks of age—and the mice grow
normally but show growth retardation thereaf-
ter, gradually becoming inactive and marasmic
(emaciated), and dying prematurely at eight to
nine weeks of age. The average life span of
klotho mice is 60.7 days. The pathological phe-
notypes are infertility, hypokinesis (decreased
function of the left ventricle), atrophy of genital
organs and the thymus, arteriosclerosis, ectopic
calcification, osteoporosis, skin atrophy, emphy-
sema, and abnormalities in the pituitary gland.
The klotho gene encodes a membrane protein
that shares a sequence similarity with the β-
glucosidase enzymes and expresses mainly in
kidney and brain. It is hoped that the study of
klotho mice with a single gene mutation will help
to clarify the molecular-genetic mechanisms of
both premature aging and accelerated aging. 

Selection models

L line. High (H) and low (L) antibody re-
sponder lines of mice have been separated by se-
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lective breeding, presenting a maximal interline
difference in antibody response to sheep red-
blood cells, which was reached after fifteen suc-
cessive generations of selective breeding. The life
span of the H line and L line is 612 days and 346
days, respectively. Interpopulation correlation
between life span and antibody response has
shown that the life span is correlated positively
with 2-mercaptoethanol (a reducing agent)–
resistant agglutinin response and negatively with
2-mercaptoethanol-sensitive agglutinin re-
sponse. Pathological examinations have revealed
that chronic nephritis and malignant lymphoma
are cardinal phenotypes observed at death in
both the H and L lines. Mortality due to an early
incidence of chronic nephritis, with a reduced-
sized kidney and an irregular scarring of the cor-
tex contribute to the shorter life span of the L
line. The L responder mice also show a signifi-
cant increase in malignant lymphomas, com-
pared to the H responder mice. Thus, chronic
nephritis and malignant lymphomas should be
considered as the two main diseases accounting
for the reduced life span of the lower antibody
responder L line. 

Senescence-accelerated mouse. The senes-
cence-accelerated mouse (SAM), which consists
of fourteen senescence-prone inbred strains
(SAMP) and four senescence-resistant inbred
strains (SAMR), has been under development
since 1970. The manifestation of senescence in
SAMP does not occur in the developmental
stage, but it occurs in an accelerated manner fol-
lowing normal development, though there is no
evidence of growth retardation, malformation,
limb palsy, or other neurological signs, such as
tremors and convulsions. The life span of SAMP
is about 40 percent shorter than that of SAMR.
Thus, accelerated senescence is considered to be
a characteristic feature common to all SAMP
mice. Both SAMP and SAMR strains manifest
various pathobiological phenotypes, which are
often characteristic enough to differentiate the
strains. These phenotypes include senile amyloi-
dosis, impaired immune response, hyperinfla-
tion of the lungs, hearing impairment, deficits in
learning and memory, cataracts, alveolar bone
loss, degenerative joint disease, abnormality of
circadian rhythms, emotional disorders, and
brain atrophy. 

Studies suggest that a hyperoxidative status
due to mitochondrial dysfunction plays a pivotal
role in the manifestation of accelerated senes-
cence, as well as pathologic phenotypes, in

SAMP. Genetic studies to identify the genes for
accelerated senescence of SAMP mice and for
pathological phenotypes such as senile osteo-
porosis of SAMP6 mice are underway. 

S strain. By selection and inbreeding of Wi-
star rats (an ordinary strain of rats) for sensitivity
to the cataractogenic effect of a galactose-rich
diet, a sensitive (S) and a resistant (R) rat strain
were developed. A heritable increase in cellular
hexose uptake has been associated with an in-
creased intracellular generation of hydroxy radi-
cals, increased endogenous lipid peroxidation,
mitochondrial dysfunction, numerous DNA re-
arrangements, and membrane fragility in the S
rats. Age-related degenerative diseases such as
emphysema, cataracts, myocardial alterations,
spinal column deformations, and impaired re-
tention of long-term memory also manifest in the
S rats. The life span of S rats is more than 50 per-
cent shorter than that of R rats. Because of high
embryonic mortality, fertility is also lower in the
S rats. It is reasonable to conclude that continu-
ous oxidative damage results ultimately in pre-
mature aging and in early death of the S rats. 

Spontaneous models
Belgian hares. A certain family of Belgian

hares, part of a large breeding colony organized
for the study of constitutional problems, devel-
oped premature senescence as a hereditary enti-
ty. From observations made on individuals
representing twenty generations with the condi-
tion, two principal forms of the degenerative syn-
drome were recognized: acute and chronic (the
essential difference between the two forms being
the degree and rate of deterioration). However,
there have been no reports on the aging charac-
teristics and pathological findings, including his-
topathology, of the various degenerative lesions.

TOSHIO TAKEDA

See also GENETICS; LONGEVITY: SELECTION; MOLECULAR

BIOLOGY OF AGING. 
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ACCELERATED AGING:
HUMAN PROGEROID

SYNDROMES
Human aging is a complex process resulting

from the interaction between a person’s genetic
makeup, their environment, and time. Individu-
als mature to adulthood, then undergo a gradual
degenerative process that eventually results in
death. Most of us go through these processes at
roughly equivalent rates; indicating that a care-
fully controlled developmental program oper-
ates until adulthood. It is not clear, however,
whether aging is also programmed or whether
maturation is simply followed by random deteri-
oration in the decades after our reproductive
years. Such questions remain unresolved, al-
though decreased performance of many body
systems is directly related to increasing age—our
bodies wrinkle and lose muscle, our hair turns
gray and thins, our bones become brittle, and in-
creasingly we succumb to age-related diseases,
including cancer, diabetes, hypertension, athero-
sclerosis, and several neurological disorders. 

Although most of us feel that we age too
quickly, we should count ourselves lucky. Several
human genetic diseases are noteworthy for their
accelerated development of certain aging charac-
teristics. Specifically, accelerated aging is defined
as the earlier than normal onset or increased fre-
quency of an age-related attribute or disease.
Importantly, no genetic disorder exhibits accel-
eration of all signs of human aging. For this rea-
son, these diseases are known as segmental
progeroid syndromes, meaning each partially mim-
ics an accelerated aging phenotype. Also, each
disorder has a variable age of onset and rate of
development of its distinct set of accelerated
aging characteristics. Despite this variability,
these syndromes provide valuable insight into
the mechanisms involved in accelerated aging,
and, by extrapolation, in normal human aging as
well. 

Progeroid syndromes as models of aging

Detractors argue that segmental progeroid
syndromes do not reflect normal aging, usually
pointing out symptoms unrelated to aging or the
lack of specific normal aging characteristics.
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Moreover, some accelerated aging symptoms de-
scribed in progeroid syndromes may have subtle
physiological differences that distinguish them
from similar features of normal aging. This
would suggest that the defect that underlies such
an accelerated aging characteristic is distinct
from defects that occur during normal aging.
Clearly, normal aging is a genetically complex
process that cannot be fully explained by com-
parison to several diseases involving a very small
set of genes. 

However, these weaknesses of progeroid
syndromes as models of normal aging also high-
light their strengths. The specific genetic defects
that cause progeroid syndromes facilitate exami-
nation of biochemical deficiencies associated with
certain accelerated aging characteristics. By con-
trast, the contributions of the many genes that
impinge on normal aging are almost impossible
to evaluate. It is likely that there are multiple un-
derlying causes for all of the features of normal
aging. Thus, the acceleration of specific aging
characteristics that occur in progeroid syn-
dromes may provide insight into specific path-
ways that fail and underlying mechanisms that
operate, albeit at a slower pace, during the later
development of similar characteristics during
normal aging. Moreover, identification of defec-
tive genes that result in accelerated aging allows
discovery of beneficial disadvantageous alleles of
those genes (and other functionally related
genes) that might delay or modestly hasten, re-
spectively, the onset of normal aging characteris-
tics. Below are brief descriptions of five genetic
diseases that are regarded as the best models of
accelerated aging. 

Down syndrome

Down syndrome occurs about once in seven
hundred births and is characterized by delayed
and incomplete development as well as degener-
ation of many organ systems. Down syndrome
exhibits an early onset of many aging characteris-
tics, including graying and loss of hair, hearing
loss, cataracts, increased tissue lipofuscin, and
degenerative vascular disease, as well as in-
creased frequency of autoimmunity and cancer,
particularly childhood leukemia. Multiple neu-
rological abnormalities, including early onset of
senile dementia similar to that associated with Al-
zheimer’s disease, may result from both de-
creased proliferation and increased apoptosis of
neurons. Individuals with Down syndrome usu-
ally die by the age of forty. 

Down syndrome is caused by having three
(instead of two) copies of part or all of human
chromosome 21, making it genetically much
more complex than other segmental progeroid
syndromes. Hypothetically, the extra chromo-
some alters gene expression levels that, in turn,
cause metabolic defects that result in both the de-
velopmental problems and degenerative effects
of Down syndrome. Chromosome 21 harbors the
gene for the amyloid precursor protein. In-
creased production of this protein could be a fac-
tor in amyloid plaque development, which is
diagnostic for senile dementia associated with
Down syndrome and Alzheimer’s disease. This
chromosome also contains the Cu/Zn (copper/
zinc) superoxide dismutase gene that is involved
in the metabolism of reactive oxygen species. Im-
balances in oxidative metabolism could lead to
increased cellular damage, a scenario consistent
with both the increased lipofuscin and oxidative
DNA damage observed in Down syndrome and
the proposed relationship between accumulation
of oxidative damage and aging characteristics.
However, the contribution of any particular gene
on chromosome 21 to specific premature aging
characteristics associated with Down syndrome
remains unclear. 

Adult progeria (Werner syndrome)

Werner syndrome is known as adult
progeria because affected individuals appear rel-
atively normal until adolescence and develop
aging characteristics thereafter. It is an autoso-
mal recessive disorder that afflicts fewer than ten
out of a million persons, with the highest inci-
dences in Japan and Sardinia. Werner syndrome
patients have accelerated development of many
aging characteristics (including graying and loss
of hair, wrinkling and ulceration of skin, cata-
racts, atherosclerosis, and osteoporosis) and in-
creased incidence of certain age-related diseases
(such as cancer, diabetes, and hypertension).
They do not have increased neurodegenerative
problems such as Alzheimer’s, Parkinson’s, or
Huntington’s disease, although some dementia
has been reported. Werner syndrome patients
invariably die before age fifty, usually from can-
cer or complications due to severe atherosclero-
sis. 

Amazingly, all of the characteristics of Wer-
ner syndrome result from mutations in one gene,
known as WRN. Biochemical study of the WRN
protein demonstrated its DNA unwinding (heli-
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case) and DNA degradation (exonuclease) activi-
ties. Although the exact function of WRN
remains unknown, its catalytic activities and re-
ported interactions with proteins involved in
DNA metabolism point to possible roles in DNA
replication, repair, or recombination. The loss of
WRN function in Werner syndrome causes DNA
metabolic errors that result in elevated deletions,
insertions, and translocations of chromosomal
DNA. Cells lacking WRN also shorten their te-
lomeres (the protective DNA sequences at each
chromosome end) much faster than normal cells,
suggesting a direct role for WRN in telomere
maintenance. In somatic cells, telomere shorten-
ing occurs during each round of replication, and
thus is a biomarker of cellular aging. Critically
short telomeres prevent cell division, suggesting
a relationship between cellular senescence and
aging of organisms. Cells from individuals with
Werner syndrome undergo rapid cellular senes-
cence, probably caused by accelerated telomere
loss, supporting the proposed relationship be-
tween short telomeres, cellular senescence, and
certain aging characteristics. In general, the
Werner syndrome phenotype points to a connec-
tion between the accumulation of genetic
changes, cellular senescence, and aging. 

Progeria (Hutchinson-Gilford syndrome)

In contrast to Werner syndrome, the symp-
toms of Hutchinson-Gilford syndrome
(progeria) appear in infancy. Premature aging
characteristics associated with progeria are loss of
hair, reduction in subcutaneous fat, wrinkling of
the skin, skeletal abnormalities (including osteo-
porosis), and severe atherosclerosis. Growth re-
tardation and other features not associated with
aging are also observed, but mental development
appears normal. Progeria patients usually suc-
cumb by their early teens due to complications
from atherosclerosis. 

Progeria is extremely rare, striking about
one in ten million individuals. The lack of an in-
heritance pattern implicates sporadic dominant
mutations as the underlying cause. The most
prevalent physiological abnormality associated
with progeria is elevated hyaluronic acid in the
urine. Notably, hyaluronic acid levels in the
urine normally increase with age, although not
approaching the levels observed in progeria. Hy-
aluronic acid is involved in maintenance of the
skeletal, muscular, cutaneous, and vascular sys-
tems of the body, and is thought to block angio-

genesis (vascularization). A potential defect in
hyaluronic acid metabolism may thus disrupt
many developmental pathways. Cells from
Hutchinson-Gilford patients appear to have di-
minished replicative capacity, but not nearly as
short a life span as cells from Werner patients.
Nevertheless, the genetic and biochemical causes
of progeria remain unknown. 

Cockayne syndrome

Cockayne syndrome is an autosomal reces-
sive disease that also appears early in childhood,
although the age of onset and severity of symp-
toms are variable. Individuals with this disorder
have growth retardation and multiple degenera-
tive problems, including central nervous system
degeneration that often results in deafness, vi-
sion deficits, and motor problems. Other age-
related features are premature arteriosclerosis,
progressive joint deformities, and loss of subcu-
taneous fat. Sun sensitivity is associated with
Cockayne syndrome, although increased malig-
nancy (including UV-related skin cancer) is not.
Death usually occurs by early adolescence as a re-
sult of progressive neurodegeneration. 

Cockayne syndrome is the result of muta-
tions in one of five genes. Most affected individu-
als have defective CSA or CSB genes, although
specific XPB, XPD, or XPG gene mutations result
in Cockayne syndrome combined with another
disease, xeroderma pigmentosum. This genetic
complexity indicates that these five gene prod-
ucts impinge on a common pathway that is faulty
in Cockayne syndrome. Extensive research has
demonstrated that the problem lies in the com-
plex coordination of transcription with DNA re-
pair. In normal cells, certain types of DNA
damage are removed faster from the template
strand of transcribed genes than from the re-
mainder of the genome. Individuals with Cock-
ayne syndrome are deficient in this highly
efficient repair of the transcribed strand of active
genes and, consequently, have difficulty in re-
suming transcription following DNA damage.
Persistent damage in the transcribed strand may
sequester RNA polymerase, and the concomitant
transcription deficits may explain many Cock-
ayne syndrome abnormalities. Another hypothe-
sis is that transcription blockage induces
programmed cell death (apoptosis), and suffi-
cient cell loss elicits aging signs and other charac-
teristics of Cockayne syndrome. Inhibition of
transcription or induction of apoptosis in neu-
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rons that contain increased endogenous oxida-
tive DNA damage could explain the profound
neurodegeneration associated with this disease.
Ultimately, a failure in DNA metabolism is re-
sponsible for Cockayne syndrome. 

Ataxia telangiectasia

Ataxia telangiectasia is an autosomal reces-
sive disease that occurs in about one in forty
thousand to three hundred thousand individu-
als. Characteristics of this disease appear during
infancy and develop during childhood. There is
a striking increase in cancer frequency, immu-
nodeficiency, and acute neurodegeneration
(particularly of the cerebellum) leading to multi-
ple motor difficulties. Individuals with ataxia tel-
angiectasia die prematurely of cancer or
pulmonary disease (probably due to immunode-
ficiency). 

Ataxia telangiectasia is caused by mutations
in a large gene (designated ATM) that codes for
a protein with phosphorylation (kinase) activity.
Cells lacking ATM function are profoundly sensi-
tive to ionizing radiation, have chromosomal
instability (including increased telomere short-
ening), and premature replicative senescence.
Research has demonstrated that ATM kinase is
involved in regulating cell cycle progression in
response to DNA damage by phosphorylating
protein targets, particularly the tumor suppres-
sor protein p53 that, in turn, either delays cell
cycle progression or initiates programmed cell
death. Thus, loss of ATM function results in
survival of cells with damaged DNA and/or in-
creased chromosomal breaks following replica-
tion of damaged DNA. These outcomes certainly
contribute to increased tumorigenesis in ataxia
telangiectasia. Notably, individuals with one mu-
tated ATM allele (approximately 1 percent of the
population) have a slightly elevated cancer risk,
although without the overt phenotype of ataxia
telangiectasia. 

Unifying concepts

If segmental progeroid syndromes are infor-
mative with respect to normal aging, what have
they revealed thus far? These diseases support
the view that aging results from the accumula-
tion of damage to cellular components caused by
biochemical errors and/or deleterious agents
over a lifetime—and they undermine the idea of
a genetic program for aging. By this reasoning,

the rare occurrence of metabolic errors and the
appropriate cellular maintenance processes in
normal individuals cause damage to accumulate
slowly, but this damage eventually causes enough
harm to result in multiple aging characteristics.
Specific types of errors are amplified in
progeroid syndromes, resulting in increased cel-
lular damage and certain premature aging char-
acteristics. Interestingly, several progeroid
syndromes show genetic instability (chromosom-
al aberrations and/or telomere shortening), sug-
gesting connections between DNA damage and
aging characteristics. Clearly, genetic damage ac-
cumulates even during normal life span and is
directly related to increased cancer frequency
with age. Although the relationship between
DNA damage and other signs of normal aging is
unclear, accumulation of oxidative damage to
DNA, proteins, and membranes has been strong-
ly implicated in many features of normal aging.
Even if the biochemical defects in segmental
progeroid syndromes do not directly imitate the
types of mistakes made during normal aging, the
cellular outcomes are probably similar—loss of
cell cycle control (cancer), decrease in cell func-
tion, cellular senescence, and cell death (apopto-
sis). In turn, the accumulation of these cellular
effects manifests itself in the physiological degen-
eration that we recognize as human aging. 

DAVID K. ORREN

See also CELLULAR AGING; DNA DAMAGE AND REPAIR;
GENETICS; LONGEVITY: SELECTION; MOLECULAR BIOLO-

GY OF AGING; PHYSIOLOGICAL CHANGES. 
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ACTIVITIES OF DAILY
LIVING

See FUNCTIONAL ABILITY 

ADMININISTRATION ON
AGING

The Administration on Aging (AoA) is the
U.S. federal agency charged with administering
the Older Americans Act (OAA), the principal
federal legislation promoting client advocacy,
system building, and the delivery of social ser-
vices for America’s elderly population. AoA was

created by Title II of the OAA, and is currently
directed by the assistant secretary for aging with-
in the office of the secretary of the Department
of Health and Human Services (DHHS). 

History and development of AoA

With some minor modifications, AoA has
had two principal responsibilities since enact-
ment of the OAA in 1965. First, AoA is the federal
agency designated to administer all but one of
the titles of the Older Americans Act. The largest
of the grant programs is Title III, State and
Community Programs, through which AoA
works closely with a network of 9 federal regional
offices, 57 state units on aging, 661 substate area
agencies on aging, 228 Native American, Alas-
kan, and Hawaiian tribal organizations, and
some 27,000 providers of services to elderly peo-
ple. Through the considerably smaller Title IV
program, AoA oversees the awarding of discre-
tionary funds to public and private agencies and
universities for building knowledge, developing
innovative model programs, and training per-
sonnel for service in the field of aging. Under the
Title VI program, AoA awards grants to provide
supportive and nutrition services to older Native
Americans, Alaskan Natives, and Native Hawai-
ians. Title VII, the Vulnerable Elder Rights Pro-
tection, addresses the needs of especially
disadvantaged older people and brings together
four separate programs: the long-term-care om-
budsman program; programs for the prevention
of abuse, neglect, and exploitation; state elder
rights and legal assistance programs; and insur-
ance/benefits outreach and counseling program
(Administration on Aging, http://www.aoa.gov).
(Title V, the Senior Community Service Employ-
ment program, is administered by the Depart-
ment of Labor.) 

AoA’s second mission is broader, involving
promoting awareness of the needs of the aging
beyond grant administration, oversight, and
evaluation. The wide-ranging charge to AoA is
revealed in several of the duties and functions of
the assistant secretary for aging, who heads AoA:

• To serve as the effective and visible advocate
for older individuals within the Department
of Health and Human Services and across
the federal government more broadly

• To collect and disseminate information relat-
ed to problems of the aged and aging

• To gather statistics in the field of aging that
other federal agencies are not collecting

8 ACTIVITIES OF DAILY LIVING



• To stimulate more effective use of existing
resources and available services for the aged
and aging, and to coordinate federal pro-
grams and activities to that effect

• To carry on a continuing evaluation of the
programs and activities related to the objec-
tives of the OAA, with particular attention to
the impact of Medicare, Medicaid, the Age
Discrimination in Employment Act, and the
National Housing Act relating to standards
for licensing nursing homes and other facili-
ties providing care for vulnerable individuals

• To provide information and assistance to
private organizations for the establishment
and operation by them of programs and ac-
tivities related to the OAA

• To strengthen the involvement of the Ad-
ministration on Aging in the development of
policy alternatives in long-term care by par-
ticipating in all departmental and interde-
partmental activities concerning develop-
ment of long-term-care health services, re-
view all departmental regulations regarding
community-based long-term care, and pro-
vide a leadership role for AoA, state, and
area agencies in development and imple-
mentation of community-based long-term
care.

In short, AoA is the ‘‘federal focal point and ad-
vocacy agency for older people’’ (Koff and Park).
As such, it is charged with providing leadership
within the aging network of state and area agen-
cies and of service providers for the elderly, and
with coordinating activities of other federal agen-
cies involved with aging. It is a very encompass-
ing mandate and has been a challenging one for
AoA to carry out over the years. 

Organizational challenges to AoA

While attempting to carry out this encom-
passing mandate, AoA has had only limited orga-
nizational resources. 

Funding. The monetary resources at the dis-
posal of AoA are severely limited, given the
breadth of its responsibilities. First, appropria-
tions under the Older Americans Act are relative-
ly small—$933 million in 2000 (excluding Title
V)—especially given that the formal mandate of
both AoA and the OAA includes addressing the
needs of all 43 million Americans over the age of
sixty. Thus, there is not quite $22 in OAA fund-
ing theoretically available to each older Ameri-

can. This is not, however, to say that the federal
government overall does not devote enormous
resources to older people, but rather that they
are largely administered outside of AoA: expen-
ditures for Social Security ($420 billion) and
Medicare ($273 billion) benefits total $693 bil-
lion. However, these programs are administered
by the Social Security Administration and the
Health Care Financing Administration, respec-
tively. With respect to funding, the situation de-
scribed by Binstock at the time of AoA’s origin
remains largely unchanged today: AoA is given
a somewhat vague responsibility to coordinate all
activities of the federal government related to
aging but is not given the resources to do so. 

Organizational standing. Since AOA’s
founding in 1965, a major issue has been where
it should be placed within the federal govern-
ment. The struggle has largely been an institu-
tional one, with advocates for the elderly in
Congress generally wanting AoA to have high
status and visibility, and officials within the exec-
utive branch wishing to keep AoA closely tied to
other agencies within what is now the Depart-
ment of Health and Human Services. Thus, in
1965 the secretary of the Department of Health,
Education and Welfare (DHEW) succeeded in
putting AoA in the Welfare Administration,
against the strenuous objections of advocates of
the aging who did not want AoA, the OAA, or
older people themselves associated with ‘‘wel-
fare.’’ In 1967, advocates succeeded in having
AoA placed in a new unit within DHEW, the So-
cial and Rehabilitation Service, which advocates
found preferable to the previous placement but
not as high or as autonomous as they would have
liked. In 1973, AoA was moved to the new Office
of Human Development Services (OHDS), which
also included agencies serving children, families,
and the developmentally disabled. AoA re-
mained there for many years, with a minor eleva-
tion in the late 1980s (reporting ‘‘to the
secretary,’’ not to ‘‘the Office of the Secretary’’).
Finally, in 1991 AoA was elevated out of OHDS
and became a line organization within DHHS
with the same formal standing as the Social Se-
curity Administration, the Health Care Financ-
ing Administration, and the Public Health
Service, all much larger agencies than AoA (Koff
and Park). The most recent change was the ele-
vation of the commissioner on aging to assistant
secretary for aging within DHHS, in order to fa-
cilitate the head of AoA’s being able to deal more
effectively with other federal agencies (Gelfand).
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Because AoA has always been a small agency,
this jockeying for organizational position has
been more about status and symbols than about
actual influence within the DHHS (Hudson,
1973). Nonetheless, symbols are important, and
AoA’s being at the same organizational level as
much larger agencies and headed by an assistant
secretary say a good deal about the positive view
of older Americans that members of Congress
wish to promote. 

Personnel. After having long been a small
agency within DHHS, AoA became even smaller
during the 1980s. Between 1981 and 1989, AoA’s
staff declined from 252 to 162, a 36 percent de-
crease. A number of senior-level positions were
left vacant for periods and then, often, filled with
temporary appointments. Travel budgets were
cut as well, the principal consequence being that
AoA officials in the nine regional offices were un-
able to travel to their states to provide technical
assistance and oversight to the agencies operat-
ing programs under the OAA (USGAO, 1991).
Successive amendments to the OAA have
brought additional responsibilities to AoA over
the years, making these personnel cuts even
more pressing (USGAO, 1992). 

AoA in the twenty-first century

Despite the enormity of its charge and the
relative paucity of its resources, the Administra-
tion on Aging has overseen many developments
since its creation in 1965. As the agency princi-
pally responsible for implementation of the OAA,
it helped bring into existence and nurture
today’s network for the aging. This is no small ac-
complishment; indeed, advocates for children
have argued that there should be a ‘‘children’s
network’’ analogous to the one that AoA has cre-
ated for the aging (Grayson and Guyer). Social
services funded at a level of nearly $1 billion are
delivered through these auspices every year; fed-
eral and state agencies in health and mental
health care, long-term care, nutrition, and trans-
portation have been made more responsive to el-
derly persons’ concerns because of network
activity that AoA helped bring about. 

There have been many relatively minor
changes in AoA’s programmatic emphasis, but
program administration and client advocacy re-
main the principal foci. The balance between
these two has, however, changed over the years.
The network agencies at the state and substate
regional levels are well established and are able

to operate quite well on their own, relatively in-
dependent of AoA. This reality should be under-
stood as a compliment to AoA, not a critique of
it. The founding spirit of the OAA was for these
agencies to become self-sustaining and, in turn,
influence other agencies and organizations serv-
ing the elderly at the state level. The success of
AoA and of the agencies in attaining this status
has allowed AoA to place relatively greater em-
phasis on its activities at the federal level and on
promoting the needs of older people that extend
well beyond the social services boundaries of the
OAA delivery structure. Of the six goals set forth
by AoA in its most recent strategic plan, most call
on AoA to promote new ideas and awareness—
‘‘gerontologize America,’’ ‘‘promote cross-
cutting initiatives,’’ ‘‘build a partnership between
the aging and disability communities,’’ and ‘‘ad-
dress the diversity and special needs of the
aged.’’ 

AoA remains a relatively small federal agen-
cy, and the national network it helped create no
longer requires the levels of support and advice
from AoA that it once did. That frees the assistant
secretary for aging and agency staff to promote
the needs of elderly people at the federal level
and through activities that extend beyond the
service programs of the network for the aging.
Because resources available to AoA remain
scarce, major changes in these arenas will be dif-
ficult to bring about. But the role is an important
one, and AoA can devote relatively more energy
to it than has been historically the case. 

ROBERT B. HUDSON

See also AREA AGENCIES ON AGING; FEDERAL AGENCIES

AND AGING; OLDER AMERICANS ACT. 
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ADULT DAY CARE
The National Adult Day Services Association

(NADSA) defines an adult day center in its Stan-
dards and Guidelines for Adult Day Services (revised
1997) thus: 

An adult day center is a community-based group pro-
gram designed to meet the needs of adults with func-
tional impairments through an individual plan of care.
This is a structured, comprehensive program that pro-
vides a variety of health, social and related support
services in a protective setting during any part of a
day, but less than 24-hour care.

Individuals participating in adult day centers attend
on a planned basis during specified hours. Adult day
centers assist. . .participants to remain in the commu-
nity, and this enables families and other caregivers to
continue caring at home for a family member with an
impairment.

This community-based program meets the needs
of participants and their caregivers in a congre-
gate setting. Participants generally provide their
own transportation, though many adult day care
centers provide or arrange for transportation. 

Though each adult day center is staffed ac-
cording to the needs of its participants, most pro-
grams operate with an interdisciplinary team
that consists of activity staff, usually an activity di-
rector and assistants; program assistants who aid
with personal care; a social worker; a registered
nurse or licensed practical nurse; and a center di-
rector. In small programs the center director
often functions as both the director and the social
worker or the director and the nurse. Centers
that serve a large number of participants may
also employ a driver, secretary, and accountant.
The average adult day center has a daily census
of twenty-five to thirty participants. NADSA rec-

ommends a minimum staff-to-participant ratio of
one to six. This ratio can be even smaller, de-
pending upon the level of participant impair-
ment. For example, if a program serves a large
proportion of participants with dementia, the
ratio of staff to participants should be closer to
one to four. 

The typical adult day center operates for
eight to twelve hours each day. Because of the
changing needs of caregivers, many centers are
open five to seven days per week. Participants ex-
perience a structured day that includes meals, ac-
tivities, exercise, and opportunities for informal
socialization, as well as assistance with personal
care when needed. 

Benefits of the center setting

Adult day centers offer a variety of health
and social services for one-third to one-half the
cost of home health or nursing home care. Home
health care agencies and nursing homes nation-
wide are facing shortages in the paraprofessional
work force. Adult day centers are able to provide
services with adequate staffing because their
staffs, by and large, are not required to work eve-
ning and weekend shifts. Desirable hours and
the congregate setting contribute to the efficacy
and cost-effectiveness of adult day programs. 

Adult day services are commonly referred to
as ‘‘the best kept secret in long-term care.’’ This
community-based group program offers partici-
pants and their caregivers a viable alternative to
nursing home care. Experts agree that despite
the efficacy and cost-effectiveness of adult day
services, they remain underutilized due to con-
sumers’ lack of awareness and inadequate reim-
bursement. 

The facility

Adult day programs are offered in a variety
of settings: in a freestanding building; on the
campus of a hospital, nursing home, or assisted
living facility; or in conjunction with another
program, such as a home health agency. Partici-
pants can expect centers to offer services in a
building that is handicapped accessible. Every
center, regardless of the setting, must have bath-
rooms (one toilet for every ten participants at
minimum, according to NADSA), staff offices,
and activity space. Additional space may include
therapy rooms or offices, a bathtub and/or show-
er room, laundry area with washer and dryer,
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nursing clinic, large and small activity spaces,
and a kitchen area (for snack preparation).
NADSA recommends a minimum of sixty square
feet of space per participant. This figure ex-
cludes staff offices, corridors, bathrooms, closets,
and similar space that is not solely for partici-
pants’ activities. 

Goals of the adult day program
The adult day center setting offers stimula-

tion and growth for participants with impair-
ments while providing respite for families and
caregivers. Based on these premises, the NADSA
Standards (revised 1997) establish the following
goals for adult day centers: 

• Promote the individual’s maximum level of
independence.

• Maintain the individual’s present level of
functioning as long as possible, preventing
or delaying further deterioration.

• Restore and rehabilitate the individual to the
highest possible level of functioning.

• Provide support, respite, and education for
families and other caregivers.

• Foster socialization and peer interaction.
• Serve as an integral part of the community

service network and the long-term care con-
tinuum.

These overall goals are coupled with each partici-
pant’s individual plan of care to maintain an opti-
mal level of physical and mental health. 

Care models
Adult day services are delivered, most gener-

ally, in one of two program types: the social
model or the medical model. The primary focus
of the social model is opportunities for socializa-
tion and recreation. Such programs typically
offer limited health care and rehabilitative ser-
vices. Participants who attend social model pro-
grams usually enjoy fair physical health, but
would otherwise lack opportunities to socialize
with peers. If participants require medication
during their time at the center, it is usually self-
administered. 

The medical model program has intensive
nursing and rehabilitative services as the primary
focus. Participants who attend such programs
usually have multiple chronic conditions that re-
quire monitoring and/or a nursing intervention,
and medication administration at least once dur-
ing the day. 

Approximately thirty-five states license or ac-
credit adult day programs. For example, a center
may be licensed as a social and/or a medical
model. Each program determines which level of
licensure is most appropriate. 

Services offered

The types of services offered in an adult day
care center vary according to whether the pro-
gram is medical or social. Medical model pro-
grams offer nursing care provided by a
registered nurse or a licensed practical nurse
under a registered nurse’s supervision. The
nursing care can include medication administra-
tion, wound dressing changes, injections, and
overall health monitoring. Medical programs
also provide or arrange for physical, speech, and
occupational therapy. Social model programs
tend to be more limited in their scope of services.
They emphasize opportunities for socialization,
activities, and outings. Medical model programs
offer similar social programming in addition to
nursing care. Additional services that are offered
in both types of programs are therapeutic activi-
ties; meals and snacks with special dietary accom-
modations (for example, diabetic or renal diet);
door-to-door transportation; social services pro-
vided by a licensed social worker; shower or bath;
toileting assistance; grooming; and caregiver
support. 

Participant profile

Each center’s organizational leadership de-
termines what level of participant impairment it
can accommodate. This decision is based on the
center’s design, staffing complement, communi-
ty demand, and, in some cases, available reim-
bursement. According to the NADSA, the
average age of adult day participants is seventy-
four years. Although the adult day center popu-
lation is largely comprised of older adults, many
centers across the country have developed pro-
grams to meet the needs of young, disabled
adults. The majority of adult day participants are
women. Common participant diagnoses include
Alzheimer’s disease or a related dementia, diabe-
tes, stroke, Parkinson’s disease, and cardiovascu-
lar disease. The primary reasons for attending an
adult day center are the need for socialization,
the need for caregiver respite, and the need for
supervision or assistance with activities of daily
living. Individuals attend adult day centers an
average of three to four days per week. 
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Operating costs of adult day centers

The major costs of operating an adult day
center are staffing, rent/mortgage, transporta-
tion (vehicle purchase, lease, or fee for service),
food, and supplies (medical, activities, office).
These costs help center directors determine the
daily fee for participants. Though there are wide
regional variations in the costs of operating an
adult day program, the cost of hiring and main-
taining a well-trained staff is frequently the single
largest organizational expense. 

Funding sources

Adult day services is one of the few industries
that lacks uniform reimbursement. Every state
has a different reimbursement mix, and within a
state, funding can vary widely from county to
county. Medicare does not reimburse for the cost
of adult day services. Medicaid does reimburse
the cost of such services, but not in every state.
The states that have Medicaid reimbursement
offer it through Medicaid waivers by reallocating
funds that had previously been used for institu-
tional long-term care to pay for community-
based programs, such as adult day services, in-
tended to help adults remain independent in
their own homes and communities. 

Long-term care insurance policies that are
purchased by individuals sometimes cover the
costs associated with adult day but because poli-
cies differ greatly, individual policies must be in-
spected to determine if adult day care
reimbursement is a benefit, and if it is, at what
level. 

The Veterans Administration funds adult
day services with money that previously was ear-
marked solely for nursing home care. Veterans
with a service-connected disability may qualify
for funding. The local or regional veterans hos-
pital determines the level of available funding,
and should be contacted for further information
regarding adult day funding. 

Selecting an adult day center

According to the NADSA’s publication Your
Guide to Selecting an Adult Day Services Center, the
first step in selecting a high-quality adult day
center is to determine the needs of the program
participant and the caregiver. The program par-
ticipant may have the following needs: a safe, se-
cure environment; social activities; assistance

with eating, walking, toileting, and medicines;
physical, speech, or occupational therapy; health
monitoring; accommodations for special dietary
requirements; personal care; and exercise. A
caregiver’s needs may differ considerably. The
caregiver may require reliable coverage in order
to work outside of the home; occasional respite;
assistance with transportation; support and edu-
cation; or assistance in planning for care. After
the most critical needs are identified, the local
Area Agency on Aging is an excellent resource in
locating programs in the community that meet
those needs. 

Potential program participants or caregivers
should telephone several adult day centers and
inquire about eligibility criteria and application
procedures, and request printed information
about the program, such as newsletters, bro-
chures, and activity calendars. The program ma-
terials should contain information regarding
ownership, years of operation, license or certifi-
cation, hours and days of operation; availability
of transportation; fees; conditions accepted, such
as memory impairment, limited mobility, or in-
continence; staff credentials and training; staff-
ing ratios; health services and activities provided;
and menus. 

A visit to the adult day center is one of the
most reliable means to judge a program’s level of
quality. According to the NADSA, the following
questions are important: Do visitors feel welcome
at the center? Do staff members spend time find-
ing out what a prospective participant wants and
needs? Do staff members clearly explain the cen-
ter’s activities and services? Do staff members
give information about staffing ratios and qualifi-
cations, program procedures, costs, and care-
giver expectations? Is the center clean, pleasant,
and odor-free? Is the center wheelchair accessi-
ble? Is the furniture sturdy, clean, and comfort-
able? Do staff, volunteers, and participants
appear cheerful? Are participants encouraged to
help plan activities or make suggestions for pro-
gram improvement? Current and past caregivers
and participants may provide valuable informa-
tion regarding a center’s level of quality. 

Adult day centers are an integral part of the
long-term care continuum. Caregivers and par-
ticipants benefit from the health and social ser-
vices that are provided in a group setting for
costs that are significantly lower than those typi-
cal in nursing home and home health care. And
perhaps most important to caregivers and partic-
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ipants, adult day participants are able to contin-
ue living in the community while delaying or
preventing inappropriate institutionalization. 

DAYNA MCCRARY

See also DAY HOSPITALS; HOME CARE AND HOME SER-

VICES; LONG-TERM CARE; SOCIAL SERVICES. 
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ADULT PROTECTIVE
SERVICES

Adult protective services represents the con-
stellation of interventions used to promote safety
and well-being for older persons (or other vul-
nerable adults) whose health or circumstances
subject them to harm or threat of harm. Protec-
tive services have evolved since their origins, with
current focus on elder abuse broadly defined.
Most of the work, however, is directed at the
needs of older persons suffering from self-
neglect or neglect by a caregiver. 

All states have laws mandating the protection
of vulnerable older persons. Law implementa-
tion is handled by public departments of social
services or state units on aging. These agencies
function in four major ways to provide adult pro-
tective services: (1) receive and investigate re-
ports or referrals; (2) assess client status and
service needs; (3) arrange and coordinate or
offer services to prevent or treat harm; and (4)
seek legal intervention in the form of surrogate
decision-making authority for the incapacitated
older person or criminal penalty for the abuser,
if indicated. 

History

The evolution of adult protective services is
both long and complicated. The original protec-
tion of adults was narrowly confined to legal in-
tervention. It grew out of concern for the
property of mentally incapacitated persons. 

Adult protection began with the Law of
Twelve Tables, established nearly twenty-five

hundred years ago in Rome under the reign of
Cicero. This law provided family surrogates with
the right to manage the property of adults with
severe mental illness. Fourteenth-century En-
glish common law gave the king responsibility
for handling the property of those without the
capacity to reason. Three hundred years later,
colonial America adopted a policy of a protective
nature. 

Prior to the twentieth century the primary
means of protecting older Americans was
through institutional placement or guardianship
appointment. Public benefits expanded in the
1950s enabling more older persons to reside in
the community. As the numbers of older persons
who lived outside of institutions grew, often with-
out nearby family members, it became apparent
that many were unable to provide for their own
care or protection without assistance. 

Discussions on the need for adult protective
services began occurring nationally among such
organizations as the Social Security Administra-
tion, Veterans Administration, and American
Public Welfare Association. Emerging from these
discussions were two important forums: the 1960
Arden House Conference on Aging and the 1963
National Council on the Aging’s National Semi-
nar on Protective Services for Older People. The
latter led to the first definitive book on the sub-
ject, Guardianship and Protective Services for Older
People by Gertrude Hall and Geneva Mathiasen.

The conferences served to define protective
services and stimulate communities to develop
related programs. In addition, during the late
1960s, seven research and demonstration proj-
ects in adult protective services were conducted
in such places as Cleveland, Chicago, and San
Diego. Their results suggested: (1) protective cli-
ents are those adults with reduced mental or
physical capabilities who could not protect them-
selves or their interests; (2) between 7 and 20
percent of older persons are in need of protective
services; (3) the concept of protective services
must include access to a wide range of services
and potential use of legal authority; and (4) pro-
tective services should be provided through a
single auspice with a generous and flexible bud-
get as well as the availability of multiple profes-
sional disciplines, with social work assuming the
leadership role in case consultation. 

Evaluation of the demonstration projects
made adult protective services a subject of na-
tional concern. The findings suggested that few
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cases were closed because of successful interven-
tion. Moreover, those findings from the Cleve-
land project at the Benjamin Rose Institute
indicated that protective services increased the
likelihood of institutionalization and the possible
risk of death. 

Nevertheless, the conferences and demon-
stration projects provided a momentum for adult
protective services expansion during the early
1970s. This momentum was fueled by passage of
Title XX of the Social Security Act in 1974, which
provided funding for states to create and enlarge
adult protective services as one of only two uni-
versal public welfare programs. 

The discontent arising out of the demonstra-
tion projects grew stronger during the mid-to-
late 1970s as a result of three factors: (1) the civil
rights movement’s concern that protective ser-
vices abridged individual liberties; (2) the voices
of various scholars, including law professor John
Regan, on ethical dilemmas associated with pro-
tective intervention; and (3) the preference of so-
cial workers in public agencies to work with
children rather than adults. 

It may seem curious that adult protective ser-
vices spread in light of negative program evalua-
tion results and ethical concerns arising from the
demonstration projects. There are at least two
likely explanations for this. First, the spread of
adult protective services occurred within the
public sector while many of the demonstration
projects took place within the voluntary sector.
Because of differences between the two sectors,
it was possible to infer that negative evaluation
findings from one did not necessarily reflect
upon the other. Second, a few states, such as Wis-
consin and the Carolinas, were early leaders in
adult protective services. They either obtained
federal demonstration project grants or secured
local public funding to run their own adult pro-
tective services programs. As a result, they
helped to interest other states in adult protective
services. However, most other states developed
‘‘protective services to qualify for Federal funds
under title XX’’ (U.S. Senate Special Committee
on Aging, pp. 10–11). 

There were few publications on adult protec-
tive services during the late 1970s. John Regan
and Georgia Singer presented Congress with a
working paper on the topic, which included pro-
posed model legislation. By 1980, twenty-five
states had adopted some type of adult protective
services law. Moreover, about as many had legis-
lation pending or in draft. 

It was at this time that the evolution of adult
protective services detoured slightly, embracing
elder abuse as the focus for intervention. The ef-
fect of the departure reestablished direction and
offered legitimacy to protective services once
again. 

Characteristics on the part of adult protec-
tive services made elder abuse an easy problem
area to embrace. First, the history of protective
intervention always included concern for abuse,
neglect, and exploitation. In addition, protective
services has shown an ability to expand its target-
ed population when called upon to do so. Finally,
the legal authority interest of protective services
is mirrored in the potential needs of abused el-
ders. 

Elder abuse emerged as a subject of scholarly
concern in the late 1970s and as a publicly recog-
nized problem affecting older Americans during
the 1980s. Although it has no universally accept-
ed definition, generally elder abuse is regarded
as a broad concept that has three basic categories:
domestic elder abuse, institutional elder abuse,
and self-neglect or self-abuse. Domestic elder
abuse is inflicted by someone who has a special
relationship with the older person, such as a fam-
ily member. Institutional elder abuse occurs in
residential facilities, like nursing homes. The var-
ious forms of elder abuse include physical abuse,
sexual abuse, emotional abuse, neglect, and fi-
nancial exploitation. 

Current status

Adult protective services begins the new mil-
lennium reflecting both its historic base and re-
cent influences. Without a federally enforced
model, states developed their own laws, regula-
tions, and service delivery systems. As a result,
protective services vary across the country. This
diversity is particularly evident in problem defi-
nition, program scope, services provided, state
funding appropriated, and staff credentials.
Nonetheless, nationwide adult protective ser-
vices show notable consistency in their general
approach and philosophical underpinnings. 

Typically adult protective services are pro-
vided by public service agencies. Occasionally the
responsibility is shared with private nonprofit or-
ganizations as well, usually through contract or
formal agreement. Social work remains the dom-
inant discipline involved in protective services.
However, interdisciplinary and interagency co-
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ordination is routine, especially with health care,
law enforcement, and since the early 1990s, do-
mestic violence programming. Seventy percent
of adult protective services laws give a single
agency authority for investigating abuse and ne-
glect reports of victims in both domestic and in-
stitutional settings. Sometimes the investigation
is done in cooperation with long-term care om-
budsman or other public agencies. 

Ninety percent of states provide protective
services to adults under age sixty, but 70 percent
of adult protective services cases involve older
persons as victims. Although the definitions for
problems targeted by protective services differ by
state law, everywhere the intent is to address
forms of elder abuse, with the following forms
covered by 85 percent or more states: physical
abuse, financial exploitation, physical neglect,
sexual abuse, self-neglect, and emotional abuse.
Nearly 60 percent of reports received by protec-
tive services involve self-neglect or neglect by a
caregiver. Twenty-four percent concern abuse,
and just 12 percent represent exploitation. 

Funding for adult protective services comes
from various sources, including the Social Ser-
vices Block Grant (descendant of Title XX),
Older Americans Act, and state and local reve-
nues. States differ in the scope of protective ser-
vices, but certain activities are standard,
including: report receipt, investigation, and sub-
stantiation; risk assessment and client evaluation;
care planning, case management, service moni-
toring, and client advocacy; referral or provision
of emergency, supportive, rehabilitative, or pre-
ventative services; possible use of legal interven-
tion; and removal of the victim or perpetrator
from the home, if needed. In addition, all protec-
tive services agencies have staff and professional
training, public awareness, and data collection
functions. 

The principles of adult protective services
emphasize individual autonomy above all else.
This means that when intervening with adults
freedom is more important than safety. Autono-
my is never compromised simply because older
adults live under circumstances of risk or danger.
Unless determined incompetent or incapacitat-
ed, or infringing on the rights of others, they are
supported in their choice of lifestyle. This per-
spective is in fundamental contrast with protec-
tive services during the 1960s and early 1970s,
which was more paternalistic in nature. Other
important principles of adult protective services

include: self-determination, participation of the
adult in decision making, use of least restrictive
service alternatives, primacy of the adult in care
planning, ensuring confidentiality, and avoid-
ance of causing harm or placing blame. 

Issues and trends

Adult protective services have a long history
of controversy and periods of unpopularity with
the public. This pattern is no less true in the
twenty-first century. Moreover, its sources re-
main the same as those delineated by Mildred
Barry in her remarks at the 1963 Arden House
Seminar on Protective Services for Older People:
‘‘One of our major problems in this field of pro-
tective care has been that our goals have not been
clear, nor generally acceptable; nor the problem
clearly defined, nor its extent and complexity
known; nor have there been norms or standards
upon which to base program objectives’’ (Barry,
1963, p. 1). 

At the start of the new millennium adult pro-
tective services still suffer from vagueness of
problem definition as evident both in law and
through research. There is no consensus on the
meaning of elder abuse as the target for protec-
tive intervention. Consequently, state laws and
research studies differ in the definitions they use,
making generalizations across jurisdictions or
study findings very difficult. Also, without na-
tional prevalence data, it remains impossible to
know the scope of the problem it addresses. Al-
though national forums, including workshops
held by the National Institute on Aging and Na-
tional Center on Elder Abuse, have prioritized
initiatives in these areas, they have yet to occur.
Moreover, public skepticism regarding protec-
tive services continues to rest on questions sur-
rounding its effectiveness along with ethical
dilemmas that accompany its implementation,
such as the appropriateness of mandatory re-
porting or the use of costly interventions for
older persons whose situations represent repeat-
ed abuse or neglect. 

Evaluative research on adult protective ser-
vices since the 1970s is rare. Reason for case clo-
sure remains the primary outcome measure,
although some states are employing risk assess-
ment instruments to standardize it. An analysis of
Illinois protective services clients indicated sig-
nificant movement to low-risk status at case clo-
sure for the majority of cases. Among high-risk
clients, the reasons usually given for case closure
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were institutionalization, death, service refusal,
or relocation to another community (not unlike
findings from the Benjamin Rose Institute in the
early 1970s). The Three Models Project on Elder
Abuse evaluated various interventions and found
public protective services the least effective, in
part because they lacked the resources to go be-
yond simple report receipt and investigation. In
fact, adult protective services in most states are
inadequately funded, particularly due to cuts
and shifting in federal Social Services Block
Grant revenues beginning in the 1980s. 

A growing older population and increasing
reports of elder abuse in both domestic and insti-
tutional settings have led to adult protective ser-
vices becoming an established part of public
welfare systems nationwide in spite of the contro-
versy and skepticism that continue to plague
them. Since the late 1980s there also has been a
growth in professionalism among protective ser-
vices workers, largely because of training oppor-
tunities and credentialing in some locales.
Furthermore, networking through such organi-
zations as the National Association of Adult Pro-
tective Services Administrators has helped
decrease the historic isolation of protective ser-
vices workers, improve protective standards, and
enhance the knowledge base of the field. 

GEORGIA J. ANETZBERGER

See also AUTONOMY; ELDER ABUSE AND NEGLECT;
GUARDIANSHIP; SOCIAL SERVICES. 
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ADVANCE DIRECTIVES FOR
HEALTH CARE

Since the mid-1970s, much attention has
been focused on the topic of advance or prospec-
tive health care planning. This activity has been
promoted as a way for individuals to maintain
some control over their future medical treatment
even if they become physically and/or mentally
unable to make and convey important decisions
regarding issues of care. Advocates of advance
health care planning also claim that it may help
older persons and their families avoid court in-
volvement in medical treatment decisions, con-
serve limited financial resources in a way that is
consistent with patient autonomy or self-
determination, and reduce the emotional or psy-
chological burdens on families and friends in dif-
ficult crisis situations. 

There are two main legal mechanisms avail-
able for use in prospective (i.e., before-the-fact)
health care planning. One is the proxy directive,
ordinarily in the form of a durable power of attorney
(DPOA). This legal instrument names a proxy or
agent who is authorized to make future medical
decisions on behalf of the individual delegating
the authority (namely, the principal or maker) in
the event that the principal/maker later is unable
to make decisions personally. The second legal
device presently available for advance health
care planning is the instruction directive, usually
referred to as a living will, health care declara-
tion, or natural death declaration. 

In the United States, these legal mechanisms
have their basis in various statutes enacted by
state legislatures. In some other countries (e.g.,
England), advance directives have been recog-
nized by the courts even though they have not
been codified in the form of statutes. 

Proxy directives

The standard power of attorney (POA) is a
written agreement authorizing a person (named
an agent or attorney-in-fact) to sign documents
and conduct transactions on behalf of the princi-
pal or maker who has delegated away that au-
thority. The principal can delegate as much (e.g.,
a general delegation) or as little (e.g., specifically
delineating what types of choices the agent may
and may not make) power as desired. The princi-
pal may end or revoke the arrangement at any
time, as long as the principal remains mentally
competent to do so. 

The POA in its traditional form does not
work well as a method for dealing with medical
decision-making authority for older persons on
a voluntary, prospective basis. The ordinary POA
ends automatically when the principal who creat-
ed it dies or becomes mentally incompetent. The
theory underlying this is that, because a deceased
or incompetent person no longer has the ability
to revoke the POA, the law should exercise that
right immediately for the principal. Thus, an
older person who establishes a standard POA to
help in managing medical affairs would be cut off
from such assistance at exactly the time when as-
sistance is needed the most. 

In an effort to get around this problem,
every state legislature has enacted legislation au-
thorizing citizens to create (or execute) a durable
power of attorney (DPOA). In contrast to the or-
dinary POA, the effect of a DPOA may endure or
continue beyond the principal’s later incapacity
as long as that is what the principal intended in
executing the DPOA. 

To remove any ambiguity about the applica-
bility of the DPOA concept to the area of medical
decision making (including choices about life-
sustaining medical treatments such as mechani-
cal ventilators, dialysis, antibiotics, and car-
diopulmonary resuscitation), almost every state
has passed legislation that explicitly authorizes
the use of the DPOA in the medical context.
Some statutes use terminology such as health care
representative, health care agent, or health care proxy.
In addition, a number of states use a comprehen-
sive advance directive statute to expressly autho-
rize competent adults to execute both proxy and
instruction directives; other states have separate
statutes for each type of advance directive.
Under most state laws, the health care providers
for the principal who has executed a DPOA are
disqualified from serving as agents under the
DPOA. That statutory disqualification is intend-
ed to help avoid even the appearance, let alone
the reality, of a conflict of interest when decisions
have to be made about medical treatment for an
incompetent patient. 

Proxy directives provide the advantage, for
both patients and their health care providers, of
legally empowering a living, breathing advocate
for the patient who can engage in discussions
and decisions regarding medical treatment based
on the most current information and other con-
siderations. The proxy directive is irrelevant,
however, for older adults who do not have avail-
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able someone else whom they can trust to make
future medical decisions for them. 

Instruction directives

All but a few states have enacted legislation
regarding instruction directives. Such statutes
are often termed natural death legislation. Specific
provisions vary from state to state. However, the
common theme of natural death legislation is
support of a patient’s right, while the patient is
still competent, to sign a written directive con-
cerning the patient’s wishes about the use of life-
saving or life-sustaining medical treatments in
the event of later serious illness and an incapacity
to make decisions. Such a directive, often called
a living will, protects or immunizes involved health
care professionals and treatment facilities against
possible civil or criminal liability for withholding
or withdrawing medical treatments under the
conditions specified in the directives. 

Ordinarily, the principal is presumed to
have the mental capacity to execute a health care
directive and to revoke it, absent substantial evi-
dence to the contrary. Just as is true for the
DPOA, the legal force of an instruction directive
goes into effect only when the patient, after sign-
ing the document, later becomes incapable of
making medical decisions. In most cases, it is left
to the individual’s personal physician to deter-
mine when that person has become incapable of
making decisions and, therefore, when the ad-
vance directive becomes effective. 

Most advance directive statutes and forms
use the approach of either check-off options for
particular forms of treatment (e.g., ‘‘I do/do not
want to be given antibiotics if I have a life-
threatening infection’’) or extremely general
standardized language to express preferences re-
garding particular forms of medical treatment
(e.g., ‘‘If I am terminally ill, do not use any ex-
traordinary or heroic medical measures to keep
me alive.’’). However, a few states have taken the
legislative approach of providing a more open-
ended format for giving health care instructions.
This creates an opportunity for individuals to
write directives that express their values, beliefs,
and preferences in their own words by respond-
ing to questions such as, ‘‘What would be your
most important goal if you were critically ill, to
stay alive as long as possible or to be made as
comfortable and pain-free as possible?’’ 

Restrictive advance directive statutes

In their advance directive statutes, many
state legislatures have attempted to draw distinc-
tions between artificial sustenance (i.e., feeding
and hydration tubes inserted either surgically in
the patient’s stomach or manually through the
patient’s nose and throat), on the one hand, and
other forms of life-sustaining medical treatment
(e.g., ventilators, antibiotics) on the other. Specif-
ically, many statutes try to make it more difficult
procedurally for families or other proxy decision
makers for incompetent patients to refuse or
withdraw feeding and hydration tubes than to
refuse or withdraw other forms of life-sustaining
medical treatment. Advocates for these legal pro-
visions sincerely believe they are necessary to
protect especially vulnerable patients from un-
fair undertreatment; nonetheless, advance direc-
tive statutes that discriminate on the basis of the
type of medical treatment being refused by the
patient or surrogate are probably unconstitu-
tional. 

The courts and legislatures have consistently
made it clear that state advance directive statutes
are not intended to be the only means by which
patients may exercise their right to make future
decisions about medical treatment. For example,
a patient might express wishes regarding future
medical treatment orally to the physician during
a medical appointment, with the physician re-
cording the patient’s words in the medical chart.
When that patient later becomes incapable of
making medical decisions, the patient’s oral in-
structions are just as valid legally as would be a
written document executed in compliance with
all the statutory formalities found in the state’s
advance directive statute. 

Enforcing advance directives

Presumably, most patients who express their
wishes regarding future medical treatment by
executing advance directives do so because they
want and expect those wishes to be respected and
followed. There is a substantial body of data,
though, indicating that very often the stated
wishes of patients regarding life-sustaining medi-
cal treatment are not respected and implement-
ed. In actuality, critically ill patients frequently
receive more aggressive medical treatment than
they previously had said they would want. 

State advance directive statutes all excuse a
health care provider who chooses, for reasons of

ADVANCE DIRECTIVES FOR HEALTH CARE 19



personal conscience, not to implement a patient’s
(or proxy’s) expressly stated preferences regard-
ing life-sustaining medical treatment, as long as
that provider does not interfere with the patient
being transferred to a different provider if that
is what the patient or proxy wish. In the same
vein, courts have refused to hold health care pro-
viders legally liable for failing to follow a patient’s
or proxy’s instructions to withdraw or withhold
particular forms of treatment, on the grounds
that providing life-prolonging intervention can
never cause the kind of injury or harm for which
the legal system is designed to provide financial
compensation. 

Institutional policies and procedures

Congress enacted the Patient Self-
Determination Act (PSDA) in 1990, codified at 42
United States Code §§ 1395cc(a)(1) and 1396a(a).
This federal law applies to all hospitals, nursing
homes, hospices, home health agencies, health
maintenance organizations (HMOs), and pre-
ferred provider organizations (PPOs) that partic-
ipate in the Medicare and Medicaid programs.
Among other things, the PSDA requires each
covered health care provider to adopt a formal
policy, consistent with relevant state law, regard-
ing how it will handle advance directives. The
provider must make a copy of its policy available
to each new patient at or before the time of ad-
mission or enrollment. In addition, the PSDA re-
quires the health care provider to ask at
admission or enrollment whether the patient has
executed an advance directive. If the answer is
no, the provider must offer the patient the
chance to execute an advance directive then (if
the patient is still mentally capable of doing so).

Do not orders

Many acute and long-term care providers
have developed and implemented written proto-
cols regarding physician orders to withhold par-
ticular kinds of medical treatments under
specified circumstances taking place at some time
in the future. Such orders are a variety of ad-
vance directive, and ordinarily are written by the
physician with the agreement of the competent
patient or the incompetent patient’s proxy.
Much attention has focused on Do Not Resusci-
tate (DNR) orders to withhold cardiopulmonary
resuscitation (CPR) in the event of a patient’s car-
diac or respiratory arrest. Other forms of pro-
spective physician instructions to withhold or

limit life-sustaining medical treatments, such as
Do Not Hospitalize or Do Not Intubate orders,
also may be entered in the patient’s medical re-
cord. The PSDA requires covered health care
providers to adopt DNR policies. 

In many places, policies and procedures for
withholding potential life-sustaining medical
treatments, such as CPR, from dying home-care
patients have also been developed. Over half the
states have passed statutes that explicitly autho-
rize DNR, or No Code, orders to be applied in
situations of cardiac or respiratory arrest taking
place outside of a health care institution. Such or-
ders, written in advance by the physician in con-
sultation with the patient or proxy, would allow
emergency medical personnel who are called to
a dying patient’s home to refrain from making an
attempt to resuscitate the patient. 

MARSHALL B. KAPP
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to public education and advocacy regarding
the quality of care provided to individuals who
are approaching the end of life. 

AGE
It is difficult to imagine a world without age.

Children would not grow up and then grow old.
Humans would not have lives. Age is so central
to the experience of living, that we have little rea-
son to question the phenomenon. In the scientif-
ic study of aging, we scrutinize the ways we
conceptualize the targets of our investigations
(Schroots and Birren). In the English language
age has two meanings. The first connotes time.
Simply put, this is the time a person has existed
since birth. The second meaning refers to specif-
ic stages of life, especially adulthood and old age.
This will (1) examine the temporal meanings of
age; (2) consider how age organizes human lives;
and (3) reflect on age as a variable. 

Age as time

Age—as an indication of the passage of time
and the length of time something has been in ex-
istence or has endured—appears to be culturally
neutral. Time is a physical aspect of our universe.
Time and light are properties of our habitats.
Humans use culture to interpret what happens
in time. Although this is true, time is not cultural-
ly neutral. Time is a subject of cultural interpre-
tation. 

If time is relative and cultural, then how do
we comprehend it? For time to be measured and
understood, we need to recognize three issues.
First, no human or any other organism has a spe-
cialized sense to measure time. Time is not di-
rectly perceptible by the senses through which
we perceive the world. Secondly, because we can-
not directly sense time, we must recognize time
passage indirectly through events that happen in
the world we can experience. Finally, continui-
ties and discontinuities in these events enable us
to recognize time. Continuity provides the expe-
rience of duration. Discontinuity interrupts
stretches of stability with change and periodicity.
Without continuity and discontinuities, time
would be impossible to tell. 

Time is calibrated through experiences of
continuity and discontinuities. Age is the order-
ing and measuring of the time of life. Chronolog-
ical age is the most common way of

conceptualizing age. The ability to record and
document a date of birth and then to ascertain
the temporal duration from a present date is not
all that obvious. Chronological age is a cultural
invention. Only in the last half of the twentieth
century did chronological age come to be used
on a global basis. Yet, even in the twenty-first
century there are still people who do not know
their age. This ability to know one’s age is the re-
sult of an incredible multicultural effort to mea-
sure time. The crown jewel of this effort is the
Gregorian calendar (Duncan). 

The Gregorian calendar is a device that mea-
sures and objectifies time. The invention of chro-
nological age rests on three elements anchored
in the Gregorian calendar. First, time is seen as
extra-societal. Second, the sequence of days is
not in the hands of religious specialists or rulers.
Third, the time line is anchored in a specific tem-
poral point. Although maintained and nurtured
by the church throughout the Middle Ages, in-
creased secularization stripped the calendar of its
sacred significance. Priests and kings no longer
manage calendrics. Days, months, and years are
no longer a temporal march of saints’ days. The
workings of the year are understood by nearly
everyone and are accessible to most with pub-
lished calendars. The Gregorian calendar also
employs the remarkable invention of a fixed
point to begin the numbering of years. In the
sixth century a little known monk, Dionysis Exig-
uus (Little Dennis), modified the Christian calen-
dar to begin with the birth of Christ. Previously,
the yearly count began with the installation of the
current ruler. For instance, the year 2001 in the
Gregorian count would be the first year of the
rule of President George W. Bush in the United
States and the forty-second year of the rule of
Queen Elizabeth II in the United Kingdom.
With the fixed point of a year one (zero had not
been invented in the sixth century) the Christian
world counts forward the years classed as A.D.
(anno Domini, in the year of the Lord) and back-
ward the years labeled as B.C. (before Christ). 

With this long time line, which is extrasociet-
al but not extracultural, the calculation of chro-
nological age is quite simple. All that is needed
is knowledge of the present year number and
subtraction of the birth year number. However,
knowledge of one’s birth year also requires con-
siderable cultural data. Without written records,
the past becomes imprecise and blurred. Cer-
tainly, in Europe, the earliest records were
church recordings of baptisms, weddings, and
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deaths. Later, primarily in the nineteenth centu-
ry, vital statistics (birth and death certificates
along with marriage licenses) were routinely
gathered, along with national census data. For
these societies, chronological age had become
one of the important items of information a state
needed about its population. Likewise, individu-
als needed to know their age because age defined
the rights of citizenship (working, voting, mar-
riage, and entitlement to pensions and social se-
curity). 

From the perspective of the twenty-first cen-
tury, it is difficult to imagine a world without
years and without chronological age. Yet hu-
mans survived for millennia without precision in
temporal measurement. Calendars and chrono-
logical age are inventions of large-scale societies
that appeared as early as five thousand years ago.
Small-scale societies are not bureaucratically or-
ganized and work instead within a domestic
framework. In these simpler societies, individu-
als have extensive personal knowledge about
nearly everyone with whom they interact. 

Age as a chronological number is irrelevant
in small-scale societies. Instead age is a combina-
tion of biological and social maturity plus seniori-
ty. Kinship is the language of age with
generational differences demarcating any divi-
sion or age class. Generations are notably impre-
cise as indicators of time. With long periods of
reproduction, children can be born more than
twenty chronological years apart. Sometimes un-
cles can be chronologically younger than their
generationally junior nieces and nephews. Gen-
erations simply define a line of descent with birth
orders indicating relative age (senior and junior).

Age as numbered years is an index. Although
useful for some purposes, indexes can be limited
in meaning, that is, in years lived. Consequently,
age also refers to stages of life. When one ‘‘comes
of age,’’ one enters adulthood, a life stage of full
legal rights. Most commonly age refers to the last
part of a normal life, or ‘‘old age.’’ 

Age organization and life courses

Aging embraces far more than old age. Aging
is the entirety of life from conception to death.
Lives as lived are also far more than a cycle of
days, months, and an accumulation of years. Age
as a measurement of time is only a chronometer
measuring temporal duration similar to the way
an odometer gauges distance traveled. When we

examine lives through time, it becomes apparent
that lots of things are happening in the same
temporal interval. The life course is a perspective
that takes as its unit human lives to comprehend
situational complexity and what meanings and
expectations societies have about the course of
life. 

Age organization has been a challenge to re-
searchers, especially when they encountered so-
cieties where chronological age was not in use,
but where age is important in social life. To clari-
fy potential confusion a distinction between ‘‘age
grades’’ and ‘‘age sets’’ was coined (Radcliffe-
Brown). Age grades are divisions of life from in-
fancy to old age. An age grade is a category of
people in the same part of the life course. Age
sets or age classes are not to be confused with age
grades. Age classes are corporate, bounded
groups of individuals, almost always men, who
are of the same age grade. Once initiated, a man
will pass through adulthood in an explicitly age-
stratified system. When his age class makes its
transition to the next life stage, he will advance
with his peers. All societies have a classification of
age grades, only a few have age classes. Age grad-
ing categorizes individuals by similarity of age-
linked criteria and in so doing the life course is
partitioned into stages defined by age norms.
How this is done and for what purposes results
in different life courses. 

Comparative research indicates that there
are at least three kinds of life courses (Fry). These
are (1) staged life courses, (2) generational life
courses, and (3) age-classed life courses. These
differ by the way age is measured and used (chro-
nological or generational), and by the type of so-
ciety (large scale and industrialized or a small-
scale, domestic organization). 

1. Staged life courses. The staged life course is the
accepted definition of a life course and is
usually referred to as the institutionalized life
courses. It assumes that age grades are life
stages with which people plan their lives.
The ‘‘age’’ in the age norms defining the
stages are anchored in a social clock calibrat-
ed by chronological age. The institutions,
legal norms, and state enforcement delimit
these norms. Age grades divide this life
course into three distinct segments: child-
hood/adolescence, adulthood, and old age.
Life plans in this life course are ones of pre-
paring and then launching oneself into
adulthood. Adult status is a long period of

22 AGE



working, nurturing children, and launching
them, in turn, into their adulthood. Old age
is a period of withdrawal from the world of
work and of benefiting from state-supported
entitlement and the accumulation of one’s
prior resources (financial and otherwise).

2. Generational life courses. A generational life
course is not as widely recognized, simply be-
cause a life course in small-scale societies has
not received as much attention. A notable ex-
ception is the study of kinship. Generational
life courses are defined in the web and lan-
guage of kinship. Here, the social clock is cal-
ibrated by physical abilities that come with
maturation (not chronology). Age grades are
not sharply defined as we have seen genera-
tional calibration usually result in ambiguity
of boundaries. A life plan in this life course
is to mature into adulthood, have a family,
work in subsistence, and live.

3. Age-classed life courses. As we noted above, life
courses based on age classes attracted the at-
tention of comparative researchers. Ethno-
graphically, these have been well
documented (Bernardi), but are not recog-
nized as a decidedly different life course. For
the few societies where age is formalized into
classes, it is very difficult to argue that it is
age per se that defines the classes. Again it is
kinship. Age-classed life courses are a variant
of generational life courses. In spite of vari-
ability, a minimal rule governing class mem-
bership is that father and son must belong to
a different class. Hence, the generational cal-
ibration determines membership. Unlike in-
formal age grades, age classes have sharp
boundaries through the recruitment of
membership and the closed corporate struc-
ture of the class. A life plan in one of these
life courses (for example among the Massai)
is for a male to enjoy the initial sets by fight-
ing and attracting the attention of women;
then to settle into being a householder, herd-
ing cattle and raising a family; then to ascent
into eldership, and influence. Then one
moves closer to and finally joins one’s ances-
tors in death.

Although it is always possible to divide life
into stages, it is unclear if people actually do and
to what extent this impacts their lives. Of the
three kinds of life courses, it is only the age-
classed life courses that have explicit stages. We
have little knowledge of those based on genera-
tional differences. The tripartite division of

staged life courses is an artifact of assumptions
that the state and social policy make about what
citizens should be doing. Laws that use age as a
criterion to define adulthood are norms that
deny privileges to adolescents. Most obvious are
those regulating work, marriage, driving, voting,
and the consumption of alcohol. Adolescents
should be completing their education. At the
threshold to old age are laws defining entitle-
ments that encourage exits from the labor force.
Beyond these three divisions, people can and do
make further refinements. For adulthood and
old age, these range from two to eleven divisions
with most ranging between three and five divi-
sions in the nations studied, United States, Ire-
land, Hong Kong, and Botswana (Keith et al.).
These are informal, variable, and are not institu-
tionalized. 

Age as a variable

Although age is central for research on aging
and old age, researchers are ambivalent about
chronological age as a variable. The simplicity of
age as measured in years is very attractive. Be-
cause nearly all participants in such research
know their birth years, it is subject to compara-
tively few measurement errors. At the same time,
we may not know what the number of years lived
really means. Age has been challenged as an
‘‘empty’’ variable because it is one-dimensional,
a number indicative of duration, and has little re-
lationship with events in a social world. Addition-
ally, objections are raised against chronological
age because of the way it is used in industrialized
societies to regiment life and to unevenly distrib-
ute resources and privileges by age. This espe-
cially applies to education, work, and leisure.
Education is for youth, work is a responsibility of
adults, and leisure is a reward for older people.

Age will be an empty variable unless we ac-
knowledge the cultural basis and reasons for
knowing about it and use this knowledge to con-
struct theories of aging. Numbers make for ro-
bust variables because numbers are relational
(Crump). In addition to being numeric, chrono-
logical age is also linguistic. What is encoded in
language is meaning. Age has the double mean-
ing of disability and time. It is the temporal
meaning of age that has the greatest potential as
a variable. The continuities and discontinuities
constituting time are nearly infinite. For human
lives, the sidereal time calibrating chronological
age is uninteresting. However, why humans use
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it and what meanings are assigned to years lived
is interesting. Also, the multitude of events that
happen to and within humans simultaneously in
this time is precisely what we want to know about
human aging. We identify these phenomena as
different kinds of time. Organisms and genetic
codes have biological clocks. Psyches have devel-
opmental schedules, especially in childhood. So-
cieties have social clocks. The latter are rooted in
the institutional structure of the social world in
which people live. Life courses are made up of
the intersections of the diverse parts of a social
clock. Family cycles, work schedules, career tra-
jectories, education, leisure, and even health all
are calibrated by temporal norms. Norms are not
just rules individuals follow. Norms are used to
negotiate a complex world and other humans.
Norms are knowledge of what should happen
and as such are a form of currency used to un-
derstand, transact, and change the circumstances
that comprise experience. It is the plurality of
norms, of historical circumstances, of cultural
context, that makes age such a powerful variable.
With an expanded view of age and the cultural
meanings of time, we create a full as compared
to an empty variable. 

CHRISTINE L. FRY
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AGE-BASED RATIONING OF
HEALTH CARE

The idea of old-age–based rationing of
health care in the United States began to emerge
publicly in the 1980s and has been hotly debated
ever since. In a 1983 speech to the Health Insur-
ance Association of America, the economist Alan
Greenspan pointedly wondered ‘‘whether it is
worth it’’ to spend nearly one-third of Medicare,
a federal program that provides national health
insurance for virtually all people age sixty-five
and older, on just 5 to 6 percent of Medicare in-
surees who die within the year (Schulte). In 1984
Richard Lamm, then governor of Colorado, was
widely quoted as stating that older persons ‘‘have
a duty to die and get out of the way’’ (Slater). Al-
though Lamm subsequently said that he had
been misquoted on this specific statement, he has
continued to promulgate his view in a somewhat
more delicate fashion to this day. 

In the years following, discussion of this issue
spread to a number of forums. Ethicists and phi-
losophers began generating principles of equity
to govern ‘‘justice between age groups’’ in the
provision of health care, rather than, for in-
stance, justice between rich and poor, or justice
among ethnic and racial groups (e.g., Daniels;
Menzel). Conferences and books explicitly ad-
dressed the subject with titles such as Should Med-
ical Care Be Rationed by Age? (Smeeding). 

The most prominent exponent of old-age–
based rationing has been the biomedical ethicist
Daniel Callahan, whose 1987 book Setting Limits:
Medical Goals in an Aging Society received substan-
tial popular attention. He depicted the elderly
population as ‘‘a new social threat’’ and a ‘‘demo-
graphic, economic, and medical avalanche . . .
one that could ultimately (and perhaps already)
do [sic] great harm’’ (Callahan, 1987, p. 20). Cal-
lahan’s remedy for this threat was to use ‘‘age as
a specific criterion for the allocation and limita-
tion of health care’’ by denying life-extending
health care—as a matter of public policy—to per-
sons who are aged in their ‘‘late 70s or early 80s’’
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Nurses at a health care facility change the sheets, working around the elderly patient so that he does not have to
get out of bed. (Photo Researchers, Inc.)

and/or have ‘‘lived out a natural life span’’ (p.
171). Specifically, he proposed that the Medicare
program not pay for such care. Although Calla-
han described ‘‘the natural life span’’ as a matter
of biography rather than biology, he used chro-
nological age as an arbitrary marker to designate
when, from a biographical standpoint, the indi-
vidual should have reached the end of a natural
life. 

Setting Limits provoked widespread and con-
tinuing discussion in the media and directly in-
spired a number of books (e.g., Barry and
Bradley; Binstock and Post; Homer and Hol-
stein) and scores of articles published in academ-
ic journals and magazines. Many of these books
and articles strongly criticized the idea of old-
age–based rationing. Nonetheless, the notion of
limiting the health care of older people through
rationing is still frequently discussed. Callahan
continues to publish his view in both academic
journals and more popular forums (e.g., Calla-
han, 1994, 2000). 

The most important feature of this debate,
from a societal point of view, is that it has intro-
duced the idea that the power of government
might be used to limit the health care of older
persons through explicit public policy. Many ob-

servers of medical care in the United States have
long acknowledged that physicians have infor-
mally rationed the health care of older persons
through day-to-day, case-by-case decisions in
various types of circumstances. Moreover, infor-
mal old-age–based rationing has been extensive
for many years in the publicly funded British Na-
tional Health Service, which operates within a
fixed budget provided by the government. Brit-
ish primary care physicians serve as ‘‘gatekeep-
ers,’’ determining whether their patients will be
referred to specialists or will receive various med-
ical procedures. It has been well documented
that because of budgetary constraints, older per-
sons are systematically excluded from certain
types of referrals that are made for younger pa-
tients (see, e.g., Aaron and Schwartz). But these
practices are not official policy. 

Why ration?

Proponents of old-age–based rationing have
set forth both economic and philosophical ratio-
nales for their views. Their economic argument
is essentially that the costs of health care for older
people will become an unsustainable economic
burden for the United States during the next few
decades because of population aging, thereby
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posing grave problems for the economy and
making it very difficult for government to spend
funds on other worthy social causes. 

The number of older Americans will grow
sharply during the first half of the twenty-first
century as the baby boom—a cohort of seventy-
six million persons born between 1946 and
1964—reaches old age. At the turn of the centu-
ry, persons age sixty-five and older were about
13 percent of the U.S. population and accounted
for one-third of the nation’s public and private
health care expenditures (about $400 billion out
of a total $1.2 trillion in 2000). Per capita spend-
ing on persons in this age range is four times
greater than on younger persons, largely be-
cause older people are far more likely to need
health care than younger ones. The total number
of older Americans, which was thirty-six million
in 2000, will be seventy-six million by 2030 and
will constitute 20 percent of the population. Con-
sequently, the aggregate health care needs of the
older population will be even greater in the fu-
ture than they are now. For example, the pro-
portion of national wealth (gross domestic
product) spent on Medicare in 1998 was 2.5 per-
cent; it is projected to more than double, to 5.3
percent, in 2025. 

Moreover, the number of persons of ad-
vanced old age—in their late seventies and
older—will increase markedly, and in this older
age range the rates of illnesses and disabilities re-
quiring health care are much higher than among
the rest of the population. Even if important ad-
vances are made in treatments, illness preven-
tion, and health promotion, they are unlikely to
have a major impact in terms of eliminating the
overall extent of illnesses and disabilities in ad-
vanced old age, and on the costs of caring for
older persons in the next several decades. In-
deed, the implementation of such advances will
probably lead to more intensive use of medical
care. 

The philosophical arguments for old-age–
based rationing are more varied than the eco-
nomic arguments. The philosopher Norman
Daniels (1988), for instance, poses an abstract
problem of justice by depicting a society in which
each individual has available a fixed sum of
money for his or her lifelong health care. With-
out our knowing our particular individual posi-
tions in such a society, Daniels asks: How would
we allocate, in advance, the availability of funds
for care at various stages of life? His answer is

that we would choose to make sure that we had
enough for health care in our early and middle
years, and allocate very little for our old age. 

In contrast, Callahan propounds a commu-
nalist philosophy. He argues that it is inappro-
priate for older people to pursue their
individualistic needs and aspirations. As he sees
it, the meaning and significance of life for the el-
derly is best founded on a sense of limits to health
care, and recognition that life cannot go on for
long and death is on the way. This meaning of
aging envisioned by Callahan requires older per-
sons to adhere to a value of serving the young
through politics, and more directly in one-on-
one relationships. As he sees it, limiting lifesaving
care for older persons would affirmatively pro-
mote the welfare of the elderly and of younger
generations. 

Critique of rationing proposals

The economic argument for old-age–based
rationing has several major weaknesses. First,
empirical evidence contradicts the assumption
that population aging leads to unsustainable
health care spending. Retrospective studies in
the United States and elsewhere indicate that
population aging, in itself, has contributed very
little to increases in health care expenditures;
among the major contributors have been new
medical technologies and their intensive applica-
tion. Moreover, cross-national studies (e.g., Bins-
tock) provide no evidence that substantial and/or
rapid population aging causes high levels of na-
tional economic burden from expenditures on
health care. Health care costs are far from ‘‘out
of control’’ or even ‘‘high’’ in nations that have
comparatively large proportions of older persons
or have experienced rapid rates of population
aging. The public and private structural features
of health care systems—and the behavioral re-
sponses to them by citizens and health care pro-
viders—are far more important determinants of
a nation’s health care expenditures than popula-
tion aging. 

Even if one were to accept the notion that
greater and official health care rationing is essen-
tial for the future of the U.S. economy, it is not
at all clear that old-age–based rationing of the
kind that Callahan and others propose would
yield sufficient savings to make a substantial dif-
ference in national health care expenditures. Al-
though the proponents of rationing have not
identified the magnitude of savings to be
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achieved through their schemes, it is possible to
construct an example. Each year about 3.5 per-
cent of Medicare is spent on high-cost, high-tech
medical interventions for persons age sixty-five
and older who die within the year. Suppose it
were possible (although it rarely is) for physicians
to know in advance that these high-cost efforts to
save lives would be futile, and that it would be
ethically and morally palatable for them to im-
plement a policy that denied treatment to such
patients, thereby eliminating ‘‘wasteful’’ health
care. The dollars saved by rationing such care for
persons age sixty-five and older (an age cutoff
about fifteen years younger than proposed by
Callahan) would be insignificant. In 1999, when
Medicare expenditures were $217 billion, only
$7.6 billion would have been saved through such
a policy that, in any event, would be very difficult
to implement practically, ethically, and morally.
Viewed in isolation this is a substantial amount of
money. But it would have only a negligible effect
on the overall budgetary situation in the short or
long run. 

Economics aside, there are social and moral
costs involved in policies that would ration health
care on the basis of old age. One possible conse-
quence of denying health care to aged persons is
what it might do to the quality of life for all of us
as we approach entry into the ‘‘too old for health
care’’ category. Societal recognition of the notion
that elderly people are unworthy of having their
lives saved could markedly shape our general
outlook on the meaning and value of our lives in
old age. At the least it might engender the unnec-
essarily gloomy prospect that old age should be
anticipated and experienced as a stage in which
the quality of life is low. The specter of morbidity
and decline could be pervasive and overwhelm-
ing. 

Another cost lies in the potential contribu-
tions that will be lost to all of us. Many older per-
sons who benefit from lifesaving interventions
will live for a decade or more, and perhaps will
make their greatest contributions to society, their
communities, and their families and friends dur-
ing this ‘‘extra’’ time. Human beings often are at
their best as they face mortality, investing them-
selves in the completion of artistic, cultural, com-
munal, familial, and personal expressions that
will carry forward the meaning of their lives for
generations to come. The great cultures of the
world have viewed elderly persons as sources of
wisdom, insight, and generativity (creativity;
causing to be), as if in the process of bodily de-

cline the exceptional qualities of the sage
emerge. Generativity does not correlate with
youth. Erik Erikson (1964) and others have ar-
gued that some forms of generativity may be
more likely when one has completed a great
measure of the developmental challenges that
the life course presents. 

Perhaps the foremost potential cost of any
old-age–based rationing policy would be that it
could start society down a moral ‘‘slippery
slope.’’ If elderly persons can be denied access to
health care categorically, officially designated as
unworthy of lifesaving care, then what group of
us could not? Members of a particular race, reli-
gion, or ethnic group, or those who are disabled?
Any of us is vulnerable to social constructions
that portray us as unworthy. Rationing health
care on the basis of old age could destroy the
fragile moral barriers against placing any group
of human beings in a category apart from hu-
manity in general. 

ROBERT H. BINSTOCK

See also ADVANCE DIRECTIVES FOR HEALTH CARE; AGE

DISCRIMINATION; AGEISM; FUNCTIONAL ABILITY; INTER-

GENERATIONAL JUSTICE; STATUS OF OLDER PEOPLE; WIS-

DOM. 
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AGE DISCRIMINATION
Age discrimination occurs when individuals

are treated differently because of their chrono-

Former Woolworth employee Katherine Zajac, 84,
appears at a news conference in New York on an age
discrimination lawsuit filed by the U.S. Equal
Employment Opportunity Commission against her
former employer. The suit alleged that, during a two-
year span, older employees were laid off and replaced
by younger workers. (AP photo by Ed Bailey.)

logical age. Children and youth are routinely
treated differently than adults. They are re-
quired by law to attend school and denied the
legal right to vote, drink alcohol, and work. This
type of age discrimination is justified because of
children’s immaturity. Although people debate
the chronological age that should be used to de-
fine adult status, few question the desirability of
treating children differently than adults. Chro-
nological age also is used to discriminate in favor
of older people. Old age often entitles people to
reduced taxes and discounts on drugs, admission
fees, or bus and airline tickets. Medicare provides
older people with national health insurance and
Supplemental Social Security provides a guaran-
teed minimum income for older people. Discus-
sions of age discrimination, however, seldom
focus on the restrictions of children’s rights or
special privileges for older people. Rather, the
primary concern of age discrimination involves
situations where older people are treated in un-
fair and negative ways because of their advanced
age. The following discussion focuses on the two
most widely recognized areas of discrimination
against the old—in employment and health
care—but also addresses discrimination in driv-
ing laws and interpersonal interactions. 

Employment and the ADEA

In 1967, three years after it enacted the Civil
Rights Act prohibiting workplace discrimination
on the basis of race, color, national origin, reli-
gion, or sex, the U.S. Congress passed the Age
Discrimination in Employment Act (ADEA). This
law and its amendments made it unlawful for
employers of more than twenty workers to dis-
criminate against a person past age forty because
of his/her age. The ADEA of 1967 protected em-
ployees between ages forty and sixty-five against
workplace discrimination in such areas as hiring,
firing, promotion, layoff, compensation, benefits,
job assignments, and training. The Department
of Labor initially enforced the law, but in 1978
enforcement authority was transferred to the
Equal Employment Opportunities Commission
(EEOC), the agency responsible for overseeing
other federal laws against discrimination in the
workplace. The 1978 ADEA amendment prohib-
ited mandatory retirement or other forms of age
discrimination before age seventy (instead of
sixty-five). The rather obvious illogic of allowing
discrimination at chronological age seventy but
not at sixty-nine was corrected in 1986 when
ADEA was extended to cover all ages past forty.

28 AGE DISCRIMINATION



Several occupation-specific exceptions to the
ADEA protection are permitted, so that commer-
cial airline pilots, air-traffic controllers, and pub-
lic safety officers may be required to retire at set
ages (fifty-five or sixty). Despite a court challenge
by pilots, the Supreme Court in 1998 left intact
the Federal Aviation Administration regulation
requiring retirement at age sixty. In 1990, Con-
gress again amended the ADEA with passage of
The Older Workers Benefit Protection Act
(OWBPA). This legislation addressed concerns
that businesses were subtly practicing age dis-
crimination by offering early retirement incen-
tive programs (ERIPs) to entice older, high
salary workers to leave voluntarily. The OWBPA
set conditions that ERIPs must meet to avoid
being challenged as age discriminatory and es-
tablished minimum standards that employers
must meet to request that employees voluntarily
agree to waive their rights or claims under the
ADEA. 

The ADEA legislation responded to employ-
ers’ rampant and blatant discrimination against
older people. Before this legislation it was com-
mon for employers to include age restrictions in
help wanted advertising (e.g., soliciting appli-
cants under thirty-five) and to require workers to
retire at a fixed chronological age (e.g., sixty-
five). Passage of a law forbidding discrimination
on the basis of age, however, has not eliminated
age discrimination. To be sure, age discrimina-
tion now tends to be less overt than it was before
the ADEA. Nevertheless, throughout the 1990s
an average of more than fifteen thousand
charges of age discrimination were filed annually
with the EEOC. The actual number of instances
of age discrimination, however, is estimated to be
many times larger. Although employers routine-
ly favor hiring younger applicants over older
ones (past age forty), formal charges of this type
of discrimination are uncommon. Furthermore,
approximately 90 percent of all age discrimina-
tion charges are settled before official complaints
are filed. 

The starting point for an individual who be-
lieves that his or her employment rights have
been violated is to file a charge of discrimination
with the EEOC (or with a state fair employment
practices agency if a state age discrimination law
exists). Until a charge has been filed with the
EEOC, a private lawsuit charging violation of
rights granted by the ADEA cannot be filed in
court. Once filed, the EEOC can handle age dis-
crimination charges in a number of ways: it can

provide mediation, seek to settle the charges if
both parties agree, investigate a charge and dis-
miss it, or investigate and establish that discrimi-
nation did occur. When it establishes that
discrimination occurred, the EEOC will attempt
conciliation with the employer to remedy the sit-
uation. If unable to conciliate the case successful-
ly, the EEOC has the option of bringing suit in
federal court or of closing the case and giving the
charging party the option of filing a lawsuit on
his or her own behalf. 

Because enforcement of the ADEA raises
many complicated issues, a number of court deci-
sions have tried to define its reach. A complete
history of legal battles cannot be given here, but
two Supreme Court rulings illustrate the types of
issues that arise. First, the Supreme Court deci-
sion in January 2000 in Kimel v. Florida Board of
Regents dealt with the constitutional issue of
whether or not the federal legislation applied to
state governments. Kimel had charged that Flor-
ida State University violated the ADEA by dis-
criminating against older workers in making pay
adjustments. The Supreme Court ruled that the
ADEA did not apply to state government em-
ployees, so Kimel could not sue the state in feder-
al court. A few months later, in June 2000, the
Supreme Court decision in Roger Reeves v.
Sanderson Plumbing Products, Inc. established that
direct evidence of intention to discriminate was
not required to convict an employer of age dis-
crimination. The Court held that it is adequate
to establish that the employer’s stated reason for
the action was untrue and that prima facie evi-
dence, such as managers’ ageist comments, sug-
gest discrimination. The first ruling restricted
the reach of the ADEA, but the second one made
it easier for employees to win discrimination
cases against their employers. 

The occurrence of age discrimination in the
workplace depends both on the demand for
labor in the marketplace and employers’ percep-
tions of older people’s competence. A tight labor
market, for example, discourages employers
from practicing age discrimination. Several
studies have examined management attitudes to-
ward older workers. An AARP-funded survey in-
terviewed senior human resource executives in
four hundred companies in 1989, and Louis
Harris and Associates interviewed over four hun-
dred senior human resource managers in a 1992
survey. Both of these studies, as well as earlier
ones, found that despite generally positive atti-
tudes expressed toward older workers by the
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‘‘gatekeepers’’ of employment, two areas of con-
cern were widespread. First, there was a perva-
sive perception that older workers were more
costly because of health care, pensions, and other
fringe benefits. The perceived and real costs of
providing benefits can serve as an economic in-
centive to discriminate against older workers.
Second, there was a widespread perception of
older workers as less flexible, less technically
competent, and less suitable for training. Studies
of older workers tend to refute the stereotypical
view that they are less productive than younger
workers. Although some physical and mental ca-
pacities decline with age (e.g., speed and reaction
time), these changes tend to be small until ad-
vanced ages and may be compensated for by
greater experience. At every age there is wide di-
versity of abilities and learning potential, so bas-
ing employment decisions on job-related criteria
rather than arbitrary and misconceived notions
about age is a fairer and more efficient use of
people’s skills. 

Since the 1960s much effort has gone into
protecting older workers’ rights. Despite the fail-
ure of this legislation and litigation to end all un-
fair treatment of older people in the workplace,
this issue has received far more attention in the
United States than in Japan and most European
countries where blatant age discrimination in
employment is still accepted. 

Older patients in the health care system

In the world of medicine, older people are
routinely treated differently than younger peo-
ple. Older patients tend to receive less aggressive
medical treatment than younger patients with
the same symptoms. A 1996 study, for example,
found that older women are less likely to receive
radiation and chemotherapy after breast cancer
surgery, even though they are more likely than
younger women to die from the disease. In 1997
the U.S. General Accounting Office reported to
Congress that most of the Medicare beneficiaries
diagnosed with diabetes are not receiving the
recommended blood tests, physical exams, and
other screening services to monitor the disease.
Although anticlotting therapy has been shown to
reduce the risk of death among heart attack pa-
tients, older patients are less likely than younger
patients to receive this treatment. Patients over
age seventy-five are more likely than younger pa-
tients with the same severity of illness to have do-
not-resuscitate orders in intensive care units.

Older patients are also undertreated for mental
health services, preventive care, rehabilitative
services, and primary care. 

Several factors contribute to the discrimina-
tion older people face in the health care system.
First, many health professionals adhere to the
traditional view of aging as a continual process of
decline. Unaware of the distinction between pro-
cesses of normal aging and disease, they fre-
quently dismiss older patients’ complaints and
symptoms. Physicians, for example, may write off
older adults’ symptoms of depression as part of
the normal aging process and therefore fail to
refer them for psychiatric assessments. Further-
more, doctors often prefer using their skills to
cure acute illnesses rather than managing chron-
ic diseases and rehabilitation. Because chronic
conditions are much more common among the
old than the young, physicians trained to focus
on discrete causes of diseases and their cures may
ignore the opportunity to intervene and improve
older patients’ quality of life. 

Robert Butler has criticized the medical pro-
fession for not investing more research into the
chronic diseases of older persons. Chronic condi-
tions that slowly and permanently reduce older
people’s physical functioning may be less spec-
tacular than acute conditions, but they are more
far-reaching than the diseases that have been
more intensively researched. Older adults have
been poorly represented in other medical re-
search and funding priorities as well. Few re-
search studies, for example, definitively show
that specific treatments are beneficial to older pa-
tients. Without the empirical evidence of treat-
ments’ effectiveness on older adults, physicians
may not prescribe certain interventions. 

Poor communication between patient and
doctor is another contributor to the undertreat-
ment of older adults. Research has shown that
doctors are more responsive, egalitarian, patient,
respectful, and optimistic with younger patients
than with older patients. Communication prob-
lems also arise because older patients are more
likely to be passive and accept their physicians’
diagnoses without question. 

Finally, educational institutions contribute to
biases against older people in the health care sys-
tem. Although treating the elderly, especially the
very old, can be remarkably different from treat-
ing younger patients, medical students are rarely
trained to handle the multiple and complex
medical problems of older adults. One study, for
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example, found that the average physician’s
knowledge of aging was equivalent to that of col-
lege undergraduates (West and Levy). As a re-
sult, there is a critical shortage of geriatricians, or
doctors specially trained to deal with older
adults’ unique health problems. Further, text-
books that focus almost exclusively on problems
of aging and underreport successes expose stu-
dents to narrow views of the aging process. 

The aging of the population will likely com-
pound these problems in the coming decades as
the numbers of people needing acute and long-
term care increase dramatically. Older Ameri-
cans comprise less than 13 percent of the U.S.
population but account for about one-third of
health care expenditures every year. One of the
central questions facing the United States is how
the health care system will handle a growing el-
derly population. One proposal addressing this
challenge would limit health care provided to
people above a certain age. Philosopher Daniel
Callahan, for example, argued in his controver-
sial 1987 book Setting Limits that the very old
should not receive expensive health care ser-
vices. Former Colorado governor Richard Lamm
went even further in his oft-quoted statement
that older persons ‘‘have a duty to die and get out
of the way.’’ Although few Americans would
withhold health care to someone solely on the
basis of age, there are many supporters of prefer-
entially allocating medical services to younger
patients. They view health care as a limited re-
source that must be allocated to achieve the
greatest good for the greatest number of people.
Proponents of age-based rationing argue that
chronological age is an ethical, objective, and
cost-effective criterion for allocating health care
because older people have already enjoyed life
and have less life to enjoy. The greatest challenge
to age-based rationing of health care, however,
is that there is no necessary correlation between
age and physical health. Everyone does not age
at the same rate, making age-based rationing of
health care a prime example of discrimination
against older adults. 

Older drivers

Age discrimination is also evident in attempts
to restrict older adults’ driving. Although most
older people are safe drivers, elderly persons are
involved in more fatal crashes per miles driven
than all but the youngest, most inexperienced
drivers. Drivers eighty-five or over are more than

ten times as likely to die in a crash than are driv-
ers between the age of forty to forty-nine. Over
the next several decades the number of older
drivers is expected to double and the number of
elderly traffic fatalities is predicted to triple. Con-
cern that older drivers pose a risk to themselves
and others leads some politicians to propose end-
ing driving privileges at a set age, such as seven-
ty-five or eighty-five. More common, however,
are proposals to treat the licensing of older driv-
ers differently. At least twelve states and the Dis-
trict of Columbia already do this, requiring older
drivers to have more frequent vision tests and li-
cense renewals. A 1999 Missouri law uses ability
rather than age to identify those who are at high
risk of being involved in accidents. This law has
drawn wide support because it acknowledges
that using chronological age to restrict people’s
options ignores the diversity of older people’s in-
dividual capabilities. 

Interpersonal interactions and social
segregation

Many older adults experience subtle forms of
age discrimination when they interact with oth-
ers. Older people in American culture are often
devalued, avoided, and excluded from everyday
activities. They may be segregated from children
and younger adults and overlooked as candi-
dates for useful work, either paid or unpaid. The
role losses that typically accompany old age re-
duce older adults’ social contacts and recogni-
tion. Older persons, for example, are sometimes
excluded from family conversations or addressed
in a patronizing manner. Religious institutions
worried about attracting young people often ne-
glect older members’ needs. Churches and syna-
gogues rarely structure their programs, budgets,
and services to permit all age groups to partici-
pate equally. Older adults are also spatially seg-
regated from other age groups in nursing homes
and retirement communities. Even organizations
that attempt to counter older adults’ social rejec-
tion further serve to isolate them in seniors’ cen-
ters and clubs. Thus, age discrimination
functions not only blatantly in employment,
health care, and driving laws, but also subtly in
interpersonal relationships. 

Conclusion

Prejudice and stereotyping lead to age dis-
crimination that can affect everyone. It disadvan-
tages older workers, resulting in an ineffective
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use of human resources. Ageist beliefs influence
health care providers’ professional training and
service delivery, which in turn negatively affect
older patients’ treatment and health outcomes.
Narrow views of aging lead people to ignore sub-
stantial differences among older adults’ driving
abilities and to underappreciate their social
needs. Ongoing education is needed to inform
those in power that age is a poor predictor of
performance and ability and should not be a
basis of discrimination. 

PETER UHLENBURG

JENIFER HAMIL-LUKER

See also AGE-BASED RATIONING OF HEALTH CARE; AGE-
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AGE INTEGRATION AND AGE
SEGREGATION

There are two distinct but related meanings
of ‘‘age integration.’’ First, it means breaking
down age barriers; people’s ages are not used to
dictate what positions or roles they can hold or
must give up. The second meaning of age inte-
gration is ‘‘cross-age interaction’’: people of dif-
ferent ages doing something together, such as
working, learning, or having fun. These two as-
pects of age integration are related because more
of either type is likely to be accompanied by the
other. For example, when a work organization
welcomes people of many different ages, it is like-
ly to have a mix of ages working together. Still,
these are distinct meanings of age integration,
because an organization or society with one type
of age integration would not necessarily have the
other type. For instance, people can choose to be
friends with people their own age even in a com-
pany that has broken down formal age barriers.

Matilda White Riley and John W. Riley, pio-
neers in the study of age integration, have devel-
oped a chart that depicts the life course in both
an age-segregated society and an age-integrated
society. It depicts ideal types, or extremes, which
do not actually exist, but it is useful for thinking
about age integration. The left-hand side of the
chart depicts three life roles that are reserved for
people of particular ages. Young people get edu-
cation, middle aged people devote themselves to
work, and leisure is reserved for older people. In
the age-integrated model at the right-hand side
of the chart, activities are no longer dictated by
age. People may move in and out of education,
work, and leisure over the course of their lives.
When there are no longer rigid age norms to say
what people can do at certain ages, people of dif-
ferent ages engage in the same activities. 
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Age integration is a concept that can be ap-
plied to all levels of society. At any given point in
time, some societies are more age integrated
than others, and the amount of age integration
in a particular society will probably change over
time. Institutions, organizations, groups, and in-
dividual lives can also be discussed in terms of
age integration. At the institutional level, we
might discuss higher education, and conclude
that U.S. colleges and universities are far more
age integrated than in the past. At the organiza-
tional level, many high-technology and dot.com
companies hire mostly young people, whereas
other kinds of companies are more age integrat-
ed. At the group level, the family is where people
of different ages typically interact on a daily basis.
At the individual level, some people live highly
age-integrated lives as they move in and out of
particular roles—such as work—over the course
of their lives. 

Historical changes in the level of age
integration

The United States used to be a society in
which people of different ages mingled through-
out the day and across organizations and groups.
The family farm and the one-room schoolhouse
are historical examples of age integration. Until
the 1970s most people did not retire to leisure.
Retirement was primarily a safety net for older
workers faced with ill health or unemployment
(Henretta). 

Then there was a long period of increasing
age segregation. More and more parts of peo-
ple’s lives involved being with others of their own
age. Industrialization brought increased special-
ization of all kinds, and age was an important cat-
egory used to sort people. Society expected
teachers to be experts on a particular age group,
family members to specialize in different kinds of
work, and people to move through major life
roles in a fixed pattern. The labor force partici-
pation of older women and men declined, and
was replaced by leisure retirement. Martin Kohli
argues that over the course of the twentieth cen-
tury, age was increasingly used to assign people
to or prohibit them from particular activities.
The result was a tendency toward a rigidly fixed
life course. According to Riley and Riley, this ten-
dency toward age-segregated structures began to
approximate the age-differentiated ‘‘ideal type’’
structure in which people gain their education
when young, work in middle-age, and enjoy

their well-earned leisure time when they are old.
Age-based grades, teams, jobs, and leisure activi-
ties seemed normal; people were expected to
spend major portions of their days and lives with
people of their own age. 

One major problem with the age segregation
of roles is that the gender division of labor that
was the foundation of the industrial era and the
age-segregated life course is almost extinct as the
twenty-first century begins. Women have be-
come permanent participants in paid work,
which means that for most people, the middle
years are now taken up with both paid work and
family work. This has led to distress, conflict, and
exhaustion as people try to juggle family and
paid work responsibilities. At the same time,
many older people don’t have enough to do. In
fact, retirement has been called a ‘‘roleless role.’’
Many of the oldest members of society give up
important activities such as paid work, caregiv-
ing, and community involvement. 

The social problems caused by age segrega-
tion could be solved by a trend back toward age
integration, though in a way that fits the realities
of twenty-first-century life. Riley and Riley con-
tend that there are already trends toward greater
age integration as the third millennium begins.
First, more and more people are living longer
and longer. Researchers expect this trend to con-
tinue. When people live longer, it brings more
chance for diversity over the course of their lives.
There are more opportunities to take on new
roles at various life stages and a greater chance
that this will mean interacting with people of dif-
ferent ages. It also means that there are more co-
horts of people born in different historical
periods alive at the same time. Because growing
up in particular historical periods shapes ideas,
skills, and attitudes, there is more age-related di-
versity in a given year. In the year 2000, cohorts
of people who are now old have lived through
the Great Depression, World War II, the calm of
the 1950s, and the struggle for racial and gender
equality in the 1960s. Cohorts of people who are
now young are growing up with sophisticated
computer technology, less community involve-
ment, relatively little agitation for major social
change, and more serious crime. There are many
cohorts in between who have been variously
shaped by the major events of their childhoods,
adolescences, early adulthoods, and beyond. 

Second, there have been major changes in
the work careers that typically anchored the mid-
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dle stages of adult life. It used to be that the aver-
age worker ‘‘signed on’’ to a particular career in
a given organization, and that was how he or she
spent the middle period of his or her life. But the
single work career is quickly becoming a relic of
an earlier era. People cannot count on having
their work life set for the middle years. Fast-
paced technological change and globalization of
the economy have resulted in a turbulent labor
market. According to Robert Kuttner, employers
now buy labor only for as long as they need it.
Thus more and more people face periods of un-
employment during the traditional work years.

This increasing age diversity has brought
changes in the ages at which people enter differ-
ent roles or phases of their lives. Matilda White
Riley points out that we can no longer think of
the course of people’s lives as having clear-cut
phases. Some people are having children late in
life and some are retiring really early. In the
United States, higher education is no longer re-
served for adolescents, and continuous learning
has become the norm. 

Advantages and disadvantages of age
integration

When age barriers that keep older people
from productive activity are removed, both soci-
ety and old people benefit. Social life is enriched
by elders’ talents, wisdom, and expertise. In
turn, elders enjoy the esteem and well-being that
come from contributing to society. There are
demonstrated health benefits of active participa-
tion in social life. 

Both older and younger age groups can ben-
efit from reciprocal socialization and learning. In
the year 2000, there is every indication that tech-
nology will continue to develop, and more and
more aspects of life will require use of computer-
ized systems. Young people know this new tech-
nology through both formal instruction and
play. Many older people have had little experi-
ence with computers. The young can teach their
elders this new skill. They can also expose older
people to new ways of thinking, or get them in-
terested again in an issue that they once cared
about passionately. Peter Uhlenberg notes that
society benefits when its young learn the impor-
tance of giving to others, and service to elders
would be an important way to accomplish this.
The elders, of course, can pass on the benefit of
their life experience. Current examples include
retired businesspeople who provide expert assis-

tance to small businesses, organization-based
groups of retirees who take on particular com-
munity service projects, and mentoring pro-
grams that pair ‘‘grandparents’’ with youngsters.
As older people pass on their wisdom and be-
come known as individuals to younger people,
ageist stereotypes are apt to lessen. When biases
against older people are diminished, it will free
them to make many more important contribu-
tions to society. 

As people of different ages work, learn, and
enjoy themselves side by side, this fosters solidar-
ity across the generations, which can be impor-
tant for policy making. As the baby boom cohort
ages, it is clear that they will be a tremendous
burden on younger people unless age integra-
tion gives elders the chance to help minimize that
burden (Riley and Riley, 2000). 

If age integration means that we no longer
have to have our activities defined by age, then
older people can participate more fully in all as-
pects of life and people can cut back on paid
work whenever their family demands are great-
est. A more age-integrated life course could ad-
dress work-family conflict across the
socioeconomic spectrum. For example, if people
were no longer expected to get all or most of
their education when they were young, then
poor teenage mothers (and their children) might
not be fated to forever trying to ‘‘catch up’’ (Los-
cocco). 

Yet there are also disadvantages to a more
age-integrated model of social life. One obstacle
is the amount of change that such a trend brings
with it. Many people resist change, feeling more
comfortable leaving things the way they are.
Some would surely be upset by changes that
seemed to force them into or out of particular life
roles. Those who have the most to gain from an
age-graded life course might put up barriers to
further movement toward an age-integrated so-
ciety. 

Diversity of any kind often brings tensions.
People of different ages have been reared differ-
ently, and have lived through different historical
forces and fads that have shaped them. People
often hold tightly to age-based values, passions,
and ideals. They may not be especially interested
in learning about new perspectives or ways of
doing things. Thus bringing age groups with dif-
fering perspectives together may cause conflicts
that are absent in same-age structures and
groups. 
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Nor are different generations apt to readily
share resources or to modify the current genera-
tional contract in which those in the middle years
support older cohorts with the promise that
younger generations will support them. The
economist Lester Thurow warns that age may
supplant class as a basis of conflict in U.S. society
in the third millennium. It may cost younger age
groups too much to pay for programs that bene-
fit the oldest members of society. This problem
will be greatest during the years when the baby
boom generation reaches its latest years. Still, as
of the year 2000, the ‘‘age wars’’ that were pre-
dicted by some economists have not materialized
(Foner). Young and middle-aged people have
not challenged policies that appear to benefit the
growing numbers of older people at the expense
of other age groups. Foner contends that this is
partly because there are demonstrated economic
benefits to younger family members when their
elders are protected or enriched by public policy.
Also, aging is inevitable, so people are reluctant
to challenge a program that they know they will
need someday. 

Serious age integration would require a fun-
damental shift in standard of living and social
values. In the United States, for example, a pre-
mium is placed on productivity and material re-
wards. Economic institutions dominate all
others. People would have to be willing to make
do with less and companies would have to re-
structure reward systems. These appear to be
daunting obstacles. Yet there is evidence in the
year 2000 that many people want more simplicity
and greater balance in their lives (see Loscocco
for citations). Similarly, many more companies
are beginning to accommodate people who do
not conform to traditional work patterns that re-
quire employees to place work time above all
else. 

Prospects for the future

As Matilda White Riley argues, age integra-
tion is already under way in U.S. society at the
dawn of the third millennium. Many retirement
communities have sprung up near or on univer-
sity campuses, with the express purpose of bring-
ing people from different age groups together.
Numerous community-based and national pro-
grams attempt to bring older people and chil-
dren together (see Newman et al.). Most such
programs are aimed at using the wisdom and ex-
perience of older people to benefit the young.

This can be especially advantageous in poor com-
munities where the parents may be unable to
give their children the attention, teaching, and
emotional support that they need. But there are
benefits to the older people, too, as discussed ear-
lier. 

The early retirement trend had abated as of
the mid-1990s (Quinn). Improved health among
older people and the tremendous hole that will
be left as the baby boom cohort enters retirement
age suggest this trend will continue for the first
few decades of the twenty-first century at least.
Cohort improvements in health and longevity
may lead to a rethinking of age categories—with
people in their seventies being considered mid-
dle-aged rather than ‘‘old,’’ for example. Peo-
ple’s expectations of themselves and those of
potential employers may change accordingly. 

However, it is impossible to predict what will
happen in the future on the basis of past or cur-
rent trends. The trend toward increased longevi-
ty could be slowed by the cumulative effects of
increased pollution or new and more resistant
diseases. Widespread economic and technologi-
cal changes could fundamentally alter the way
societies organize work. If age integration be-
comes much more widespread, it is possible that
it will fuel conflict between age groups. For these
reasons, greater age integration cannot be pre-
scribed as a sure antidote to future social ills. Still,
as age barriers are lifted and the benefits are real-
ized, it is unlikely that society would return to age
discrimination. At the turn of the third millenni-
um, age integration offers considerable promise.

KARYN LOSCOCCO

See also AGE DISCRIMINATION; AGE NORMS; LIFE

COURSE. 
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AGEISM
The term ageism refers to a deep and pro-

found prejudice against the elderly (Butler). In
simple terms, ageism occurs when people stereo-
type others based on old age. Ageism occurs
throughout society in varying degrees, in televi-
sion, advertising, movies, stores, hospitals, and
jobs. 

Ageism is a process of stereotyping and dis-
criminating against people because they are old.
From a definitional perspective, ageism is like
racism or sexism in that it treats people different-
ly based on stereotypes about a group. While
most people have a general knowledge or under-
standing of the history of racism or sexism, their
understanding of ‘‘ageism’’ is likely to be limited
to jokes about aging, greeting cards, or senior
discounts that provide benefits for reaching a
certain age. 

Ageism as a term and as a process to be stud-
ied is relatively new, an ironic twist for the study
of how society views getting old. Most studies of
ageist attitudes tend to focus on its negative as-
pects. However, ageism can also have a positive
perspective, such as when the attributes of age
are deemed advantageous. For example, a posi-
tive view perceives an association between aging
and greater wisdom, patience, and an enhanced
appreciation of life’s benefits. 

Ageism can be intentional, meaning a delib-
erate process of thought and action to stereotype
based on age. More commonly, it is inadvertent,
when people unconsciously attribute certain
characteristics to a person because of his or her
age. In daily social interactions, ageism typically
occurs without much notice or concern. 

To understand ageism, one must under-
stand the process of stereotyping. A stereotype is
a well-learned set of associations that link a set of
characteristics with a group. Stereotypes differ
from personal beliefs, which are propositions
that are endorsed and accepted as true. While all
individuals learn about cultural stereotypes
through socialization, only a subset of people en-
dorse the stereotype and believe it to be true. 

People respond to each other almost auto-
matically using stereotypes based on race, age,
and gender. Perceptions and judgments about
others are made instantaneously, without con-
scious thought or effort, which is why stereotypes
remain insidious. Stereotypes typically exagger-
ate certain characteristics of some members of a
group and attribute the negative characteristic to
aging. They do not recognize that individual
characteristics vary greatly and also change over
time. 

Stereotypes about age and older persons

Ageism appears in many forms. A few exam-
ples illustrate how the behavior of an older per-
son is described in an ageist manner, where the
same behavior by a younger person is explained
without stereotypes. When older people forget
someone’s name, they are viewed as senile. When
a younger person fails to recall a name, we usual-
ly say he or she has a faulty memory. When an
older person complains about life or a particular
incident, they are called cranky and difficult,
while a younger person may just be seen as being
critical. If an older person has trouble hearing,
she is dismissed as ‘‘getting old,’’ rather than hav-
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ing difficulty with her hearing. Children also can
hold negative stereotypes about older people.
Some young children equate aging with being
sick, unfulfilled, unhappy, or dying. 

Older people also face stereotypes on the job.
The most common stereotypes about older work-
ers are that older workers are less productive,
more expensive, less adaptable, and more rigid
than younger workers. 

As with stereotypes about other groups, the
facts refute the stereotypes. While studies show
that interest, motivation, and skill do not decline
with age, some employers continue to perceive
older workers as resistant to change, slow to
learn new skills, and uncomfortable with new
technologies. Studies consistently demonstrate
that there is no correlation between age and job
performance, despite the common stereotype
that productivity declines with age. Indeed, re-
search reveals that some intellectual functions
may even improve with age. While the cost of
certain employee benefits such as health and life
insurance may increase with age, the data is lack-
ing to support the stereotype that older workers
cost more to employ than younger workers. Dif-
ferences in salary costs are typically due to tenure
rather than age. 

Why ageism exists in American culture

A number of reasons contribute to ageism in
American culture. Youth, beauty, and vitality are
highly valued by Americans. The aging process
is viewed as counter to these highly valued attri-
butes. Good health is also touted by Americans.
One of the most common stereotypes about
aging is that it brings the loss of good health,
which makes many fear the aging process. Of
course, the real fear is that aging leads to death.
Putting distance between oneself and aging thus
alleviates the fear of dying. 

While elders are still esteemed in many
countries, American culture seems to have lost
this perspective. Ageism has become ingrained in
American culture as it is passed on to children
from parents who hold ageist stereotypes. The
same ageist myths and misconceptions that are
held by adults are also held by teens and chil-
dren. Americans make jokes and comments
about growing old that perpetuate negative ste-
reotypes about aging and older persons. The lex-
icon is replete with ageist terms that portray
older people in a negative light, such as ‘‘old
fogey,’’ ‘‘old fart,’’ ‘‘geezer,’’ and ‘‘old goat.’’ 

Institutions and systems, as well as individu-
als, may unintentionally perpetuate ageism
through their pursuit of independent objectives.
For example, the greeting card industry plays on
American’s infatuation with youth by selling
merchandise focused on the desire to be young
and to fight aging. Greeting cards sell when they
arouse certain emotions, such as making people
laugh at jokes about getting old and exaggerated
portrayals of old, decrepit people. 

The mass media plays a powerful institution-
al role in shaping American attitudes as it similar-
ly fixates on youth, beauty, and sex appeal. The
media’s portrayal of aging and older people can
vary depending on its objective. For example,
when the media focuses on older people as a po-
tent block of voters or consumers for specialized
products, older people may be portrayed as af-
fluent, self-interested, and politically potent.
When the focus shifts to general television pro-
gramming or movies for the general public, the
pictures of older people change dramatically. On
television, seniors rarely appear in prime-time
shows. On television or in movies, they are typi-
cally cast in minor roles, and are depicted as
helpless victims or crotchety troublemakers. 

The labor market is another system that per-
petuates ageism. Employers, both private and
public, engage in age discrimination when they
fire older workers or refuse to hire or promote
them because of ageist stereotypes. While the
federal Age Discrimination in Employment Act
(ADEA) prohibits age discrimination against
most job applicants and employees age forty and
older, the federal law contains exceptions that
permit mandatory retirement of police, fire-
fighters, highly paid executives, and state judges.

Governmental programs and policies that
use age to categorize people to determine their
eligibility for retirement or health benefits unin-
tentionally fuel negative stereotypes, even
though the purposes of such programs are to
provide benefits or services to older persons and
the elderly. By providing a retirement benefit at
age sixty-two or age sixty-five, Social Security re-
inforces the perception that people should stop
working and retire at those ages. While many
Americans retire in their early sixties, many con-
tinue working full- or part-time and have no de-
sire to retire. On the contrary, their desire is to
be productive workers, despite the common view
that older individuals are not ‘‘productive’’ mem-
bers of society. 
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The health care system can also perpetuate
ageist attitudes in dealing with older patients and
the elderly. For example, a doctor treating an
older person may dismiss his or her complaints
as relating to a degenerative aging process, rath-
er than addressing the potential medical cause of
the problem. In other words, age is used as a de-
terminative criterion for settling a question of
treatment, in lieu of the more difficult search for
the actual cause of the affliction. 

The role of the media in supporting
ageism

Mass media, particularly television and mov-
ies, define social roles in contemporary culture
by presenting a steady and repetitive portrayal of
images and a system of messages. Studies reveal
the common perception in the media that youth
sells and youth buy. This view causes television
shows, movies, and advertisements to feature
young characters to bring in large audiences and
revenues. The media emphasize youth and beau-
ty, fast-paced action and lives, and overly simplis-
tic portrayals of individuals. This emphasis
exacerbates the negative image of aging and the
elderly in American culture, because the stereo-
types of aging are the antithesis of the attributes
upon which television and movies thrive. 

The image of aging depicted in the media
has generally been one of negative stereotyping,
a portrayal that seems to be more negative than
any other social group. In American culture, the
aged are not depicted as experienced ‘‘elders.’’
Rather, older people are tolerated and respected
to the extent they can act like younger people
and work, exercise, and have healthy relation-
ships. 

Research from the 1970s, 1980s, and 1990s,
shows a continuing negative portrayal of older
persons and the elderly by the media, manifested
mostly through comments referring to decline
and deterioration in old age. 

The media also tend to exclude or severely
underrepresent the elderly in the images pres-
ented on television compared to the proportion
of elderly in the U.S. population. While the pop-
ulation age sixty-five and older represents almost
13 percent of the U.S. population, only about 8
percent of the roles in television commercials in
the 1990s were of older persons (Tupper). Older
women are almost invisible in prime-time televi-
sion shows and movies. 

Similarly, television advertising, which has a
profound effect on influencing and shaping atti-

tudes, repeatedly conveys negative stereotypes
by representing older persons as feeble, forget-
ful, stubborn, and helpless. Repeated exposure
to negative stereotypes about aging and the el-
derly in commercial advertising can lead to a de-
valuing of the elderly. 

Advertisers clearly focus their marketing on
younger women who are primarily responsible
for household purchases. The common percep-
tion among advertising agencies is that younger
age groups spend more than older age groups.
Recent studies show that while sixty-five to sev-
enty-four-year-old consumers outspend their
counterparts in the thirty-five to forty-four-year-
old category, ad agency staff ignored older audi-
ences and underappreciated their potential and
power as consumers. 

Newspapers and magazines generally pres-
ent neutral images of aging and do not create or
support negative images of the elderly in their
coverage of stories or in advertisements. 

The evolution of ageism

In the workplace, there has been substantial
progress in eliminating ageist policies and prac-
tices as a result of the federal ADEA. No longer
can employers advertise for jobs limited to those
‘‘age thirty-five and younger,’’ or mandatorily re-
tire employees at age sixty-five. Training and
promotion opportunities must be provided to
employees without regard to age. Multi-million-
dollar cases against companies who discriminat-
ed against older employees have made employ-
ers more vigilant in educating their employees
about ageism and in instituting procedures and
policies to prevent age discrimination. Publicity
about large age discrimination cases against
major U.S. corporations has brought a greater
awareness among the public about ageism in the
workplace. 

Yet ageist attitudes, which may be hidden or
subtle, persist in the workplace. For example,
employers who do not want to hire older workers
are likely to tell the older applicant that he is
overqualified rather than too old. Similarly,
older employees are often denied promotions
because they lack potential or drive, which can be
concealing ageist views that older workers are set
in their ways. Supervisors and coworkers still
make ageist comments about the ages or aging of
older employees. 

Attitudes about aging in the media have also
improved over time. The vast population of
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aging baby boomers has led some commercial
advertisers to target this growing consumer mar-
ket with positive messages about middle age. By
the 1990s the portrayal of older people in televi-
sion shows had improved somewhat over the
1970s and 1980s. In the 1990s, prime time
drama television shows, daytime serials, and
commercial advertising featuring older persons
presented a more neutral image or even an im-
proved overall image of the aged by featuring
older characters who appeared powerful, afflu-
ent, healthy, active, admired, and sexy. 

Ways to reduce ageism

To reduce ageism, Americans first need to
recognize the ageist stereotypes they hold and
work to overcome those stereotypes by treating
each person as an individual. Just as racism and
sexism have been reduced to a certain degree in
American society through education and train-
ing, the same techniques and strategies could
help reduce ageism. Many employers and com-
munities provide diversity training and lessons
about ageism, and age discrimination should be
included in these diversity programs. 

Education about identifying and preventing
ageist attitudes and practices should also be in-
corporated into the diversity programs in the
schools, as well as in the workplace. For example,
during African American History Month or
Women’s History Month, students learn to un-
derstand and appreciate the efforts and benefits
against racism and sexism and to admire the suc-
cesses of people of different races and genders.
Similarly, literature and teaching within the
classroom could show the diversity of aging to re-
duce and eliminate stereotypes. Case studies and
lessons about age discrimination can be included
in management school courses and textbooks to
teach future supervisors and business leaders
about the harmful consequences of ageism. 

More positive images of older persons and of
aging in the media would significantly reduce
ageism in American culture. Featuring active,
healthy, productive, and successful older persons
in television shows, movies, and commercial ad-
vertising would counteract the negative percep-
tions many people have about aging and the
elderly. 

To reach this end, the advertising industry,
which understandably focuses on income reve-
nue, will have to recognize and appreciate the

vast consumer potential of older people. Studies
showing that older consumers are a significant
market may provide the advertising industry
with the impetus to target older audiences with
more positive portrayals of aging. 

The more young, old and middle-aged peo-
ple see and relate to each other in ways that re-
fute ageist stereotypes, the more likely the
negative stereotypes will change toward more
positive views about aging. 

CATHY VENTRELL MONSEES

See also AGE DISCRIMINATION; IMAGES OF AGING; LAN-

GUAGE ABOUT AGING; SOCIAL COGNITION. 
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AGE NORMS

Hopkins (CEO of large American broadcasting com-
pany): ‘‘. . .you’re at an important stage of your career.
How old are you?’’

Rath (Hopkins’s assistant): ‘‘Thirty-three.’’
Hopkins: ‘‘That’s an important age. In the next six or
seven years, you should really be on your way.’’ (Wil-
son, p. 224)

Hopkins, a fictional character from Sloan
Wilson’s 1955 novel, The Man in the Grey Flannel
Suit, believes age is a benchmark with which to
gauge someone’s career progress. Besides career
progress, people may perceive appropriate ages
or age ranges for numerous behaviors and life
events. Social scientists studying aging take such
perceptions as indicative of age norms, a focal
concept in apprehending how age organizes so-
cial life. This review of age norms has several ob-
jectives: first, define age norms and distinguish
between their formal and informal types; second,
provide examples of age norms drawn from edu-
cation, work, and family domains with an aim to-
ward illustrating both their historical and
contemporary variation; third, discuss the be-
havioral effects of age norms, including what it
means to be on- or off-time and whether or not
sanctions are brought to bear against those vio-
lating age-related rules; and finally, highlight
some persistent controversies and limitations in
age norm research. 

What are age norms?

Age norms are a variety of social norms,
which are rules for behavior and have three de-
fining characteristics: they are shared, obligatory
(i.e., contain a should or ought element), and
backed by positive or negative sanctions (for clas-
sic treatments of social norms, see Blake and
Davis). Age norms are commonly defined as so-
cial rules for age-appropriate behavior, includ-
ing everyday actions and/or the timing and
sequencing of major life events (e.g., marriage,
parenthood, retirement; in sociological parlance,
life events are typically role transitions). Thus,
they constitute a social clock or temporal script po-
tentially influencing attitudes and behavior (e.g.,
Hopkins’s thinking in the dialogue above). 

Formal and informal age norms

Age norms are woven into the fabric of many
social institutions in both formal and informal
ways. Formal age norms are codified in diverse
laws and rules (Blake and Davis). They organize
society by age in at least two interrelated ways:
partitioning the population into general age-
strata, each comprised of people assumed to pos-
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sess similar capacities (e.g., using age to legally
separate adulthood from pre-adulthood on the
basis of presumed responsibility); and, second,
using age to regulate individuals’ access to assort-
ed rights and responsibilities ranging from pri-
vate to public domains (e.g., age of consent laws,
obtaining a driver’s license; see Cain, especially,
pp. 345–352, for historical examples of these ef-
forts). 

The sociologist Bernice Neugarten and col-
leagues pioneered inquiry into informal age
norms, which are unwritten and implicit, but
there is scholarly disagreement over their precise
definition and measurement. ‘‘Expectations re-
garding age-appropriate behavior’’ (Neugarten,
Moore, and Lowe, p. 711), the ‘‘ages at which
particular transitions ought to occur’’ (Settersten
and Hagestad, 1996a, p. 179), or the ‘‘ages
viewed as standard or typical for a given role or
status by the modal group of members of a social
system’’ (Lawrence, 1996, p. 211) are three com-
mon meanings. Age norms have been variously
measured in surveys by asking about ideal, best,
appropriate, or even typical ages associated with a
variety of role transitions and/or everyday behav-
iors. 

Variation in age norms

Differences in definition and measurement
notwithstanding, selected age norms are pres-
ented to document their historical and subcul-
tural variation since age norms are properties of
social systems, and the latter are not constant
across time and social space. Examples include
formal norms from education, work, family, and
domains. 

Historical work suggest the United States
grew increasingly age-conscious and regimented
in both public and public and private domains
beginning in the late 1800s and continuing well
into the 1900s. For example, witness the transi-
tion from early school’s age-heterogeneous class-
rooms to the strongly age-segregated nature of
U.S. schools that gathered momentum at the
turn of the nineteenth century as elementary and
junior- and senior-high schools became institu-
tionalized (Chudacoff). At work, people’s labor
force participation was circumscribed on one end
of the life cycle by child labor laws (passed chiefly
in the second half of the nineteenth century) and
retirement and pension eligibility age prescrip-
tions on the other (policies passed in the mid-
1930s). 

Age norms for family-related transitions
have also changed over time. An 1889 advice
manual written for women set the ideal age
range for marriage between eighteen and twen-
ty-six, based on the manual’s author having con-
sulted some distinguished physicians about what
they deemed to be the proper timing of marriage
(Chudacoff, p. 50). Attitudinal data from the
1940s through the 1980s through the 1980s
show that the perceived ideal age for marriage
dropped in the aftermath of World War II (early
to mid-twenties) compared to previously (Mod-
ell), but has risen more recently. In the late
1980s, a majority of respondents thought that
the appropriate age was the mid- to late-twenties
(Settersten and Hagestad, 1996a). 

Importantly, age norms not only change
over time, but other research documents con-
temporaneous subcultural variation. For exam-
ple, the above studies on marital timing revealed
that expectations for women’s marital timing re-
mained consistently two to three years younger
than that of men’s throughout this time period.
Besides gender, age norms also vary by age co-
horts, education, occupation, and race/ethnicity
(Settersten and Hagestad, 1996a). 

Age norms and behavior

Despite plenty of evidence of both formal
and informal age norms, we know less about
their influence on people’s actual behavior. One
early statement suggested that age norms oper-
ate as a system of ‘‘prods and breaks. . .in some
instances hastening an event, in others delaying
it’’ (Neugarten et al., p. 711). While intuitively
plausible, several critical issues warrant consider-
ation. Life course researchers often investigate
large-scale patterns in age-related attitudes and
transitions through surveys of a general popula-
tion. Shared attitudes are not equivalent to
shared behavior, however (Newcomb, p. 268).
Nor can we assume that age norms are responsi-
ble even when we observe regularities in timing
and sequencing of transitions (Marini). 

To best capture the behavioral effects of age
norms, we should consider smaller groups like
families, peer groups, or even an organization.
Indeed, studies of these concrete settings, which
organize our day-to-day experience, reveal age
norms’ effects as the following examples attest:
the age-graded nature of schools affected kids’
lunchroom seating patterns (Thorne, p. 42);
family ‘‘kin-scripts,’’ in some low-income, minor-
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ity communities, ‘‘expect[ed] that designated ad-
olescent females become ‘early childbearers’
since grandmothers often reared these children
(Stack and Burton, p. 159); and organizational
employees, like Hopkins at the beginning of this
entry, used shared perceptions of typical age-
related career progress to gauge their own and
others’ progress (including supervisors whose
ratings of employees were influenced by such age
judgements) (Lawrence, 1988). 

Consequences of being off-time

Individuals whose behaviors/transitions
meet expectations are said to be on-time while
those who violate them are labeled off-time,
whether early or late. Violating age deadlines
may result in punishing sanctions, but evidence
of this is mixed and actually mirrors the previous
discussion on normative influences on behavior.
While attitudinal evidence from surveys of the
general public revealed that many respondents
perceived few consequences to being off-time in
work- and family-related transitions (e.g., Setter-
sten and Hagestad, 1996a; 1996b), other studies
of smaller groups indicated that age norm viola-
tion may be met with sanctions as ordinary as a
disparaging mark to someone who is not adher-
ing to a ‘‘kinscript’’ (Stack and Burton) or a poor
performance evaluation for someone whose ca-
reer progress lags behind the timetable (Law-
rence). The latter finding suggests that age
norms can actually promote ageism if age-
appropriate expectations lead to stereotyping. 

Being off-time may have other consequences
as well, one of which is individual stress. Most dif-
ficult are those transitions which are unanticipat-
ed (e.g., widowhood at a young age) since there
may be a vague script for guidance and minimal
support from others. Even planned transitions,
however, when off-time, may result in little social
support if an individual assumes a status when
others in his/her social circle do not (e.g., having
children much earlier or later than one’s
friends). Moreover, since transitions are never
accomplished in isolation from other roles, being
off-time can result in role overload (e.g., early
parenthood may interfere with finishing school).

Continuing controversies

Several controversies still surround the study
of age norms despite their continuing signifi-
cance to aging (see the useful, brief summaries of

some of these issues in Dannefer, 1996). First,
conceptualization and measurement difficulties
continue. For example, if sanctions are a critical
dimension of norms, then they ought to be mea-
sured (Marini; for an alternative view, see Law-
rence). Yet few researchers have captured this
essential component. Second, age norms’ status
in explaining behavior needs greater scrutiny.
While role transitions have received the bulk of
attention, age norms might be most visible in
their obligatory sense (and backed by sanctions)
in people’s daily interactions and behavior (e.g.,
being admonished to ‘‘act your age’’). Such data
might also inform another debate over how
strongly society is currently organized by age
norms (and age more generally). Many scholars
agree that American society became increasingly
age graded and age conscious through the last
half of the nineteenth and well into the twentieth
century, but some argue that late-twentieth-
century America became more age irrelevant, that
is, transitions and behavior are less age defined
than previously (e.g., Neugarten and Neugar-
ten). If the latter is the case, then we would ex-
pect greater diversity in aging outcomes, yet it is
precisely this diversity that the age norm tradi-
tion often historically missed given its conceptual
emphasis on consensus and resulting method-
ological search for modal patterns (Dannefer).
Historical and subcultural variation is critical for
reminding us that particular age expectations do
not reflect natural or universal aging outcomes
(e.g., adolescents are rebellious), but rather are
both cause and effect of particular societal ar-
rangements. Undoubtedly, further exploration
into these dynamics of age norms will continue
to bear fruit in our study of aging. 

JEFF LASHBROOK

See also AGE; AGEISM; LIFE COURSE. 
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AGE-PERIOD-COHORT
MODEL

The age-period-cohort model is a theoretical
model that aims to explain how society changes.
In this model, variation over time is thought to
occur because of the simultaneous operation of
three factors: individual aging, period influ-
ences, and generational (or cohort) turnover. 

Popular theories of social change rest on the
idea that culture, social norms, and social behav-
ior change through two main mechanisms: (1)
through changes undergone by individuals, and

(2) through the succession of generations (or co-
horts). Thus, there is a linkage between individu-
als and social change. Several things connected
to the lives of individuals have a bearing on how
society changes. The goal of the age-period-
cohort model is to understand the contribution
of the effects of aging, time periods, and cohorts
to any phenomenon that changes in the aggre-
gate at the society level. 

Changes to individuals that influence social
change are normally thought to happen because
of factors associated with two different phenome-
na. The first of these is aging. Simply put, people
change as they get older. Aging is usually identi-
fied with differences among individuals that are
linked to their getting older, becoming more ma-
ture as a function of having lived more of life, or
because of physical or cognitive impairment. For
example, the older people get, the more medica-
tions they take. America, as a whole, may be tak-
ing more medications because the population is
getting older—an age effect. The second source of
individual change comes about through people’s
responses to historical events and processes—
sometimes called period effects. When the entire
society gets caught up in and is affected by a set
of historical events, such as a war, an economic
depression, or a social movement, the wide-
spread changes that occur are called period ef-
fects. The Civil Rights movement, for example,
may have changed ideas about race for all ages
of Americans, not just those birth cohorts grow-
ing up in the 1960s (if it affected primarily the
young it would be called a cohort effect—see
below). Similarly, not only were the youngest co-
horts of women and men affected by the Feminist
movement of the 1960s and 1970s, but the move-
ment may have influenced the views of almost ev-
eryone living in the society at that time. In fact,
it is impossible for most members of society to re-
main unaffected by some changes—such as the
influence of computers on society. 

The third source of change in society is cohort
succession, which is the gradual replacement of
earlier born cohorts by later ones. The terms
‘‘generation’’ and ‘‘cohort’’ are often used synon-
ymously, and while in some cases this may be ap-
propriate, we should clarify their meaning. The
word generation is normally used in one of two
different ways: first, as a kinship term, meaning
a single stage in the succession of natural descent,
referring to relationships between individuals
who have a common ancestor; or second, as a
group of people born at about the same time and
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therefore living in the same period of history
who share an identity. Thus, within a given fami-
ly, generations (in the first sense) are very clearly
defined, and while generational replacement is a
biological inevitability within families, the replace-
ment of generations in this sense does not corre-
spond in any neat manner to the historical
process at the macro-social level because the tem-
poral gap between generations is variable across
families. For this reason researchers often prefer
the term cohort for this second meaning of gener-
ation. A cohort is a group of people who have
shared a critical experience at the same time. For
example, people who enter college in a given
year are referred to as an ‘‘entering college co-
hort’’ and those who graduate in the same year
would be called a ‘‘graduating cohort.’’ In each
case, there is an event or experience in common
that defines the cohort. When people talk about
a group of people who share the same historical
frame of reference during their youth, they often
are using year of birth as the defining event
(Ryder). Thus, the term ‘‘cohort’’ is often used as
shorthand for ‘‘birth cohort,’’ and is thought to
index the unique historical period in which a
group’s common experiences are embedded. It
is often correctly suggested that the term genera-
tion should not be used when we mean birth co-
hort (Kertzer). At the same time, we can tolerate
use of the term generation in both ways, but re-
serve the term (in the second sense mentioned
earlier) when the focus is on groups of people
who share a distinctive culture and/or a self-
conscious identity by virtue of their having expe-
rienced the same historical events at roughly the
same time in their lives (Mannheim). In this
sense generation is not the same as cohort—it im-
plies much more. Thus, cohort differences (i.e.
differences tied to year of birth) may be sugges-
tive of generational differences. However, cohort
differences may be necessary, but are not suffi-
cient to say that generations truly exist in the
sense of having a shared identity. 

Earlier-born cohorts die off and are replaced
by those born more recently. When the effects of
historic events tied to particular eras mainly af-
fect the young, the result is a cohort (or genera-
tion) effect. For example, it is sometimes
suggested that civic engagement has declined in
America overall, even though individual Ameri-
cans have not necessarily become less civic mind-
ed. This may be because older, more publicly
engaged citizens are dying off and being re-
placed by younger, more alienated Americans

who are less tied to institutions such as a church,
lodge, political party, or bowling league. As a co-
hort effect, this refers simply to the effects attrib-
utable to having been born in a particular
historical period, but as a generation effect (in
the sense of Mannheim) it would also imply a sta-
tus that is recognized both from outside and
from within the group. When, for example, peo-
ple say there is a Depression generation that is par-
ticularly self-consciously thrifty, they imply that
the experience of growing up under privation
permanently changed this set of cohorts’ eco-
nomic style of life and their identities due to their
formative years. As these members of society die
off, they may leave behind a somewhat less frugal
set of cohorts. 

Cohort replacement explanations of social
change make several critical assumptions: (1)
that youth is an impressionable period of life in
which individuals are maximally open to the so-
cialization influences of the social environment;
(2) that people acquire their world views (values,
beliefs, and attitudes) during these impression-
able years and largely maintain those views over
most of their lives; (3) that unique cohort experi-
ences are formed due to the distinctive influ-
ences of historical events and experiences, and
that there are clear differences across birth co-
horts in typical beliefs and attitudes, i.e. there are
cohort effects; and (4) that public opinion and so-
cial norms change gradually in the direction of
the more recent cohorts. If the cohort differences
become ingrained in the identities of social actors
who take them into account in their behavior,
then it may be appropriate to refer to this as
‘‘generational’’ replacement. 

One of the major questions in research on so-
cial change is: Do the unique formative experi-
ences of different cohorts become distinctively
imprinted onto their world views making them
distinct ‘‘generations,’’ or do people nevertheless
adapt to change, remaining adaptable in their
dispositions, identities, and beliefs throughout
their lives? Unique events that happen during
youth are no doubt powerful. Certainly, some
eras and social movements (e.g., the women’s
movement, or the Civil Rights era) or some new
ideologies (e.g. Roosevelt’s New Deal), provide
distinctive experiences for youth during particu-
lar times. As Ryder put it: ‘‘the potential for
change is concentrated in the cohorts of young
adults who are old enough to participate directly
in the movements impelled by change, but not
old enough to have become committed to an oc-
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cupation, a residence, a family of procreation or
a way of life’’ (Ryder, p.848) 

How do age, period, and cohort factors com-
bine to shape social change, and how can their in-
fluences be studied using empirical data? The
age-period-cohort model recognizes that these
are all important causal factors. Unfortunately
the individual parts of this model—namely the
effects of aging, cohorts, and time periods—are
not easy to understand in isolation from one an-
other, and there are serious problems with
uniquely identifying their separate effects. It is
thus sometimes difficult to place any one inter-
pretation on observed data. Generally speaking,
it is necessary to concede that social change could
be due to the operation of all three of these fac-
tors at once. 

The best research designs for the study of
aging are longitudinal studies of the same people
over time. Often such designs control for cohort
differences, but while it is possible to study how
individuals change using such designs, it is usual-
ly more difficult to understand why they change
as they do. Often, the best designs for studying
cohort effects are repeated cross-sectional sur-
veys, which do not study the same people but the
same cohorts. Such survey designs can study the
same cohorts over time, and while less useful for
studying how individuals change, they can pro-
vide estimates of cohort replacement. There are
many potential pitfalls that await the age-period-
cohort analyst, and many precautions must be
taken to guard against potential fallacies and er-
rors of inference. 

DUANE FRANCIS ALWIN

 See also AGING; COHORT CHANGE; DEVELOPMENTAL PSY-

CHOLOGY; PANEL STUDY.
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AGING
We tend to think of aging in terms of human

beings living in time, and, in particular, as the
chronology of human experience in later life.
But human aging is set in a much wider context,
encompassing the biological, geological, and cos-
mological spheres. Aging is the elegant and con-
tinuous means by which the forces of nature,
from the microscopic to the universal, create the
conditions for regeneration. Many scholars con-
sider aging to be a great equalizer, because it sub-
mits all forms of matter, including biological life,
to a common set of principles. In human life,
there are forms of aging not tied to the individual
life course, but to human creations and even
whole societies. Buildings become beautiful
through weathering; furniture gains a fine pati-
na and great value as it ages; and wines and
cheeses are deliberately aged through intricate
processes of fermenting, ripening, curing, and
storing to enhance their flavor. As for societies
across time, they take on the status of ‘‘civiliza-
tions’’ if they trace their ancestry and lasting
achievements across an extensive span, such as
‘‘Old World’’ European or Asian societies as com-
pared to ‘‘New World’’ countries such as Canada
or the United States. The concept of aging,
grounded in the realities of both the biological
and nonliving material worlds, has thus inspired
the human artistic and cultural imagination for
millennia. 

Rates of aging

Everything that exists in time ages, but rates
of aging within living and nonliving realms vary
greatly. Geologists and paleontologists who study
the earth’s history use terms of reference in the
hundreds of millions of years. Evidence for the
earth’s aging is sought in the erosion of moun-
tain ranges or the effects of plate tectonics on the
making of continents, and sedimented fossils of
extinct plant and animal species mark out a pre-
cise record of the earth’s aging. These, and relat-
ed phenomena, beyond the human experience
to discern, are subject to the restless vicissitudes
of what scientists call the earth’s deep time. Physi-
cists, meanwhile, indicate the decay of subatomic
particles in units of time so brief as to be unintel-
ligible to the ordinary human mind. Living or-
ganisms also vary greatly, but within time spans
ranging from minutes to millennia, rather than
microseconds to millions or billions of years.
From the days or weeks of unicellular organisms
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to the months of rodents or decades of primates,
animal aging appears tied in part to size and
complexity. Many plants, however, do not ap-
pear to have a ‘‘natural’’ lifespan: There are trees
living up to three thousand years, such as the
giant California sequoias (the General Sherman
Tree in California’s Sequoia National Park is esti-
mated to be between three and four thousand
years old). Among vertebrates, certain families of
species seem to live longer than others: parrots
among birds, tortoises among reptiles, and ele-
phants and primates among mammals. What is
biologically important is the tempo at which such
creatures live their lives rather than the actual
length of time they live. In turn, a species’ or a
creature’s tempo is determined by laws of size,
environmental niches, reproductive cycles, and
metabolic rates. As Stephen Jay Gould notes, a
rat may live at a faster rate than an elephant, but
this does not mean that it lives any less than an
elephant (Gould, 1977). 

Among primates, Homo sapiens fully evince
the paradox of aging posed by the higher pri-
mates. On the one hand, humans live the longest
and take the longest time to mature. On the
other hand, humans are the most ‘‘youthful’’ pri-
mate, because their lengthy neotenic, postnatal
development ensures an extended retention of
youthful mammalian features (such as a large
brain relative to body size and a playful curiosi-
ty). Neoteny also means that humans, born rela-
tively helpless and unformed, develop traits and
characteristics outside the womb that most pri-
mates develop soon after birth, and with which
most other mammals are born. Thus nature’s ex-
perimentation with increased primate intelli-
gence, carried to a high point in humans, has
produced a course of life where more areas of be-
havior are shaped by societal and family learning
than by instinct. The special product of this
unique evolutionary experiment is human intel-
ligence and the creation of culture and history as
key forces in the species’ development. 

It is a cosmic irony, therefore, that this intel-
ligence allows us to be aware of our own aging.
As the only animal conscious of its own mortality,
we have invented many different ways to deal
with this knowledge across cultures and over the
course of history. In Europe, Medieval and Re-
naissance thinkers saw aging and dying as part of
the universal order, represented by the elements
of the earth, the cycle of the seasons, and the
movement of the planets. The modern biological
and social sciences have developed theories of

aging based on cellular, neurological, genetic,
physiological, psychological, social, and demo-
graphic factors. Whereas cytogerontologists,
such as Leonard Hayflick, locate the secrets of
aging in cellular biology, those in the humanities,
such as philosopher Ronald H. Manheimer, seek
it in human wisdom and social relationships. So-
cial and psychological gerontologists connect re-
search on individual health, longevity, and
cognitive abilities to wider issues of social in-
equality, gender, race, housing, and lifestyle.
Broader still are demographic and global studies
that profile the aging characteristics of whole
populations. Thus, human aging, from the cell to
the population, is a multifarious process that re-
quires study using a multidisciplinary approach.

Measuring human aging

Despite their different backgrounds, re-
searchers who study aging are challenged by the
problem of how to measure it. While geological
deep time is measured in large-scale epochs and
eras, biological aging is calculated in maturation-
al stages within specific life spans. Life spans rep-
resent longevity limits that are rarely achieved.
The scientific community has set the human life
span at 120 years. Life expectancy is the statistical
figure based on the average person’s length of
life. In developed countries, medical advances
and improved diet have allowed people to live
longer and in greater numbers. Gerontologist
Bernice Neugarten has divided the aging popu-
lation itself into young-old and old-old categories to
indicate this development. As the age curve
lengthens, however, so do the possible number
of diseases and incapacities suffered in later life.
At the same time, in developing countries, pover-
ty and the consequences of global inequality con-
tinue to undermine healthy populational aging.

Social aging is often measured in terms of
ages or stages of life. For example, many African
societies use complex and ritualized age-grade
systems to identify the passages of life. Medieval
European scholars mapped out seven ages of life
according to a planetary model, beginning at
birth with the moon and ending in old age with
Saturn. Shakespeare’s character Jaques, in As You
Like It, articulated a memorable version of this
model, making each age into a theatrical role: the
infant, schoolboy, lover, soldier, justice, middle
age, and old age—the ‘‘last scene of all . . . second
childishness and mere oblivion, sans teeth, sans
eyes, sans taste, sans everything.’’ (act 2, scene 7)

46 AGING



Ages-of-life models became superseded in the
nineteenth and twentieth centuries by the sci-
ences of aging, particularly developmental psy-
chology, geriatrics, and gerontology. These
sciences increasingly associated aging with the
second half of life, or later life, which follows
early-life processes of maturation and socializa-
tion. In psychology, G. Stanley Hall pioneered
aging studies of both early and later life with his
two influential books, Adolescence (1904), and Se-
nescence (1922). Erik H. Erikson, a more contem-
porary developmental psychologist, theorized
eight stages of development across the life cycle.
He marked each stage by psychosocial modes of
growth, crises, and resolutions centered around
identity. For instance, in young adulthood (stage
6), the antithesis between generativity and self-
absorption creates care. In old age (stage 8), the
antithesis between integrity and despair creates
wisdom (Erikson 1982). However, the work of
Erikson and others in developmental psychology
has been criticized by cross-cultural and feminist
psychologists for its individualistic, ethnocentric,
and masculinist models of the life cycle. 

Geriatrics and gerontology emerged as fields
of study in the early twentieth century by bor-
rowing the expertise generated in psychology,
biology, and medicine. Geriatrics and gerontolo-
gy introduced two lasting contributions to the
measurement of aging. First, aging and old age
have their own physical, emotional, and psycho-
logical dynamics distinct from other stages of life.
Second, aging and old age are best understood
if disease pathologies and normal senile condi-
tions are separated. Early clinicians such as Jean-
Martin Charcot, Ignatz L. Nascher, Elie Metch-
nikoff, and Edmund V. Cowdry attributed the
problems of aging to specific degenerative pro-
cesses in the cells, tissues, and organs of the body.
Gerontology grew apart from geriatrics in the
later twentieth century to include sociological,
demographic, and policy studies. Gerontologists
also attacked traditionally ageist notions of de-
cline with new, positive measurements of creativ-
ity, wisdom, and the benefits of aging.
Gerontological research on positive measure-
ments of successful aging has continued with crit-
icism of the negation of aging stemming from
modern culture’s adulation of youthfulness. 

Structuring the life course

Researchers have come to understand more
of the complexities of aging throughout the life

course; an idea that connects aging to social, gen-
der, family, generational, and environmental
contexts. On an individual, or micro, scale, the
life course is a lived embodiment of time from
which people distill a rich and versatile archive
of meaning, memory, narrative, and identity. On
a structural, or macro, scale, the life course is an
aggregation of knowledges, technologies, institu-
tions, and lifestyles through which aging is social-
ly and temporally organized. Whether people
‘‘act their age’’ or resist it; whether they reckon
their time through linear calendars or cyclical
anniversaries—they do so through the norms
and roles made possible by particular life
courses. In Western societies, since the nine-
teenth century, the modern life course has been
structured according to various institutional,
industrial, and commercial standards. For exam-
ple, early life is age graded according to school-
ing criteria, while later life is age graded
according to retirement criteria (usually 65 and
over). The modern life course, in turn, evolved
in the twentieth century to become an elaborate
framework within which people coordinate fami-
ly, cohort, and intergenerational relations. 

Profound shifts in labor, retirement, demo-
graphic patterns, and social programs in the late
twentieth and early twenty-first centuries have
led cultural gerontologists to posit the rise of a
postmodern life course (see Featherstone and Hep-
worth, 1991). The postmodern life course blurs
or loosens the chronological and generational
boundaries that have set apart childhood, middle
age, and old age throughout the modern era. On
the one hand, this has motivated marketing, cos-
metic, and leisure industries to target seniors,
Third Agers, or boomers (usually those 55 and
over), and to recast later life as an active, youth-
ful, consumer experience, one often associated
with Hollywood film stars who exemplify the
postmodern dream of growing older without
aging. On the other hand, the postmodern life
course creates new avenues of choice, mobility,
well-being, and self-definition in later life, thus
empowering senior citizens to innovate resource-
ful roles and ways of life both for themselves and
those who will follow. 

Metaphors of aging

Aside from scientific measurements of
human aging and the social structuring of the life
course, people understand what it means to age
and grow older by producing their own meta-
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phoric and symbolic images. The world’s reli-
gious and literary traditions are a rich source of
images about the aging process, while secular ex-
amples portray life as a wheel, a journey, a race, a
procession, a clock, a hill, over which one climbs, or
a return to second childhood. Metaphorical innova-
tions in language can also shake up traditional
conventions about aging. Terms such as male
menopause or midlife crisis raise the issue of how in-
dividual and social aging are intertwined. The
term late midlife astonishment (Pearlman, 1993) is
a timely metaphorical antidote to centuries of
negative images about middle-aged menopausal
women. The mommy track is a creative metaphor
about women’s career path in the workplace, in-
dicating that women must cope with combining
careers and parenthood. Whatever their source,
metaphors of aging serve to remind us that the
human spirit renews itself, in large part, by con-
fronting the paradoxes of living and dying in
time. 

STEPHEN KATZ

See also AGE; GERIATRICS; GERONTOLOGY; LIFE COURSE;
PROLONGEVITY. 
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AGING IN PLACE
Older people overwhelmingly prefer to age

in place—to stay in their homes or apartments as
they age, rather than move to new settings. Most
of them do so: fewer than 10 percent live in nurs-
ing homes, assisted living or adult foster care fa-
cilities, or continuing-care retirement commu-
nities. In fact, during the 1990s, the number of
people living in nursing homes in the United
States declined although the number of people
over age seventy-five rose. About 6 million older
people who need assistance, including many with
complex medical conditions, get help at home.
Laws, regulations, and court decisions increas-
ingly ensure the rights of people with disabilities
to live in noninstitutional environments, with
maximum control over the services they use. 

Older people move less frequently than do
people in any other age group. A long-time resi-
dence is more than just a building; it is the site
of memories and a place to welcome friends and
family. It represents familiarity—with people
and community resources, the location of the
light switches, and the local shortcuts—as well as
privacy, control, and stability amid life changes
such as widowhood or declining health. The lon-
ger one lives in a particular place, the harder it
may be to leave, despite problems such as hard-
to-climb stairs or unmanageable repairs. Moving
requires considerable energy. Older homeown-
ers—more than 75 percent of people over sixty-
five own their homes free and clear—may find it
especially hard to leave a place that not only em-

bodies status and autonomy but also is often their
main economic asset. Sometimes the attachment
to home is so strong that it ‘‘transcends any ratio-
nal calculation of benefit’’ (Fogel, p. 20). 

Especially as the proportion of people over
sixty-five rises, aging in place presents both chal-
lenges and opportunities for older individuals
and communities. The risk of illness and disabili-
ty, and associated needs for assistance, rise with
age; yet family assistance is increasingly limited
due to smaller and more mobile families, a great-
er number of women in the workforce, and
higher divorce rates. Professional assistance,
such as nurses or home health aides, may be ex-
pensive, unavailable, or of low quality. Factors
such as inaccessible housing and transportation
add to the challenges. Too often the results are
preventable illnesses, disability, and isolation, es-
pecially for those who live alone. The expense of
aging in place can be daunting, running tens of
thousands of dollars a year if round-the-clock
care or extensive housing adaptations are need-
ed. Public funding cuts in the 1990s reduced the
amount of home care covered by Medicaid and
Medicare. Long-term care insurance helps some
people, but much of the cost must be paid out of
pocket. 

At the same time, the ‘‘increase in the elderly
population will provide new and important eco-
nomic and social resources to communities that
are positioned to attract them’’ (Retirement Re-
search Foundation 2000, p. 3). Older residents’
needs and wants may stimulate new businesses
and services. Construction of new elder-oriented
housing frees up single-family homes, which are
usually older and therefore more affordable for
younger families. New construction and the ren-
ovations associated with real estate turnover
create jobs and prompt spending. Older resi-
dents also have some distinct advantages over
younger residents: 

When retirees move out [and] families with children
move in. . .it means more children swelling enrollment
at local schools, more garbage to pick up, more cars on
the road, more services generally. . . .‘‘If you are not
able to retain [seniors], you end up without the values
they represent, and with services that are much more
expensive than if they stayed.’’ (Peterson, p. S14)

Accordingly, some communities are reduc-
ing taxes and enticing retirees with amenities
such as free or low-cost transportation, free
health screening, reduced tuition for college and
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adult education courses, and more and bigger se-
nior centers. 

The notion of ‘‘elder-friendly communities’’
captures community characteristics that address
the challenges and capitalize on the opportuni-
ties presented by an aging population. Elder-
friendly communities have a range of reasonably
priced, high-quality health, social, and support-
ive services, such as transportation, housekeep-
ing, and meals; affordable and accessible housing
and businesses; and opportunities for older peo-
ple to continue participating meaningfully in
community life through volunteer, cultural, and
recreational activities. For example, 

In Blue Island, Illinois, Metropolitan Family Services
has been using an asset-based approach to creating
a more caring community for its older resi-
dents. . . . The effort began by identifying ways in
which the elderly can use their talents to benefit the
community and setting up a number of intergenera-
tional service projects. The newly created Blue Island
Commission on Successful Aging may bring public
transportation and affordable housing options to this
community for the first time. (Retirement Research
Foundation, p. 4)

Although any urban, suburban, or rural set-
ting can offer the advantage of familiarity or the
disadvantage of isolation—an older person with
impaired mobility may be as isolated in an urban
high-rise as on a remote farm—types of locations
differ in their support for aging in place: 

• In urban areas, older people are more likely
to be able to walk to stores and services, use
public transportation, and access organized
health and supportive services. Because of
economies of scale, agencies, organizations,
and businesses may offer cheaper or more
convenient services, more choices, and isola-
tion-fighting activities such as companion
programs. On the other hand, the fast pace
and rapid rate of neighborhood change and
crime (or the fear of crime) can challenge an
older person’s ability to age in place well.

• Suburban areas have lower crime rates and
lower population density; but because health
and other services are more dispersed and
public transportation is often in short sup-
ply, they are more expensive to deliver and
harder to get to.

• In rural areas, quality-of-life advantages
such as a strong sense of community and his-
tory may be outweighed by even more dis-

persed and expensive health, social, and
transportation services than in the suburbs,
and the lack of a trained labor pool. Rural
housing and economic conditions are also
worse, on average, than those of suburban or
urban areas.

Because desire to age in place may center on
the community as much as on the dwelling, some
older people would consider moving to a differ-
ent residence if their community had affordable
supportive housing that promoted indepen-
dence and balanced privacy with social interac-
tion. Formal models include congregate
housing, continuing-care retirement communi-
ties, and assisted-living and adult foster care facil-
ities. However, supportive housing can also be
found or developed in publicly subsidized or pri-
vate apartments; housing cooperatives (which
allow older people to retain their home equity
while living in more supportive housing); and
even neighborhoods. (Buildings or neighbor-
hoods with a disproportionate number of older
people, sometimes called naturally occurring re-
tirement communities, offer many of the advan-
tages of planned senior housing.) When enough
older people live near each other, economies of
scale or ‘‘clustering’’ services can reduce the
costs, improve the efficiency, and enhance the
flexibility of services. On-site service or resource
coordinators often pull these elements together.
They help residents to obtain services they need
and want while contributing to creating the ac-
cessible environments, healthy communities, and
choices that promote safe and dignified aging in
place. 

In addition to familiar supportive services
such as housekeeping, meals, and transporta-
tion, a widening array of other services fosters
aging in place: creative ‘‘low-tech’’ services (gro-
cery and pharmacy deliveries, errand assistance,
house calls by professionals such as podiatrists
and hairdressers, assistance with paying bills and
balancing checkbooks, and help with arranging
multiple services); ‘‘high-tech’’ services (emer-
gency response systems or interactive medication
or pacemaker monitoring); assistance with hous-
ing adaptations (installing ramps and grab bars,
eliminating thresholds, or installing an elevator);
adult day care centers (offering meals, medical
care, physical and occupational therapy, and so-
cial interaction); and community support for car-
egivers. 

Confronting the challenges and capitalizing
on the opportunities presented by aging in place
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will not be easy. Hope exists, however, in the va-
riety and creativity evident in some states and lo-
calities. 

SUSAN LANSPERY

See also ADULT DAY CARE; ASSISTED LIVING; CONGRE-

GATE HOUSING; CONTINUING CARE RETIREMENT COM-

MUNITIES; HOME ADAPTATION AND EQUIPMENT;
HOUSING: ALTERNATIVE OPTIONS; SOCIAL SERVICES. 
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ALCOHOLISM
Alcoholism is an illness that is a common

form of chemical dependence, and is often re-
ferred to as a substance abuse disorder. As with
any behavioral disorder, some people are predis-
posed to it, but there are also strong cultural and
environmental influences. Alcoholism is associat-
ed with many poor health outcomes. 

Alcoholism can be tricky to define, in part
due to cultural variability in what is acceptable,
both behaviorally and in the attribution of illness.
Most definitions of alcoholism, as in the formula-
tion of the fourth edition of the American Psychi-
atric Association’s Diagnostic and Statistical
Manual, propose (1) that alcohol is taken more
(in greater amounts or at more frequent inter-
vals) than is personally or socially intended; (2)
that seeking to use, using, and recovering from
the effects of using take needed time from the
fulfillment of personal, employment, or social
obligations; and (3) that use persists despite ad-
vice to stop using. Such symptoms should occur
repeatedly in order to meet most definitions of
alcoholism. Definitions with a more medical ori-

entation include features such as experiencing a
physiological alcohol withdrawal syndrome (e.g.,
nervousness; agitation; increased heart rate,
blood pressure, and sweating) when alcohol con-
sumption ceases; requiring other medications
(e.g., benzodiazepines such as diazepam or
chlordiazepoxide); or marked tolerance to the ef-
fects of alcohol. Later, as liver function becomes
compromised, older adults with alcoholism can
show decreased tolerance (i.e., noticeable effects
following comparatively little alcohol intake). 

Alcoholism is not rare among older adults:
most estimates range between 2 and 10 percent
of that population. Understanding exactly how
commonly it occurs can be difficult, because
there are estimated to be many hidden drinkers,
especially among those who are socially isolated.
There is also some evidence that estimates might
not be stable over longer periods, due to cohort
effects; that is, attitudes toward alcohol, learned
earlier, may change as young generations be-
come older. When calculating how commonly al-
coholism occurs among older adults, it is usual to
distinguish two groups: alcoholics who have
grown older and those in whom alcohol abuse
emerges for the first time in old age. Among the
latter, alcoholism can result from a combination
of difficulty coping with losses (either feared or
actual) and sometimes new social isolation. 

Given that alcoholism is not uncommon
among older adults and that it can be difficult to
define without the presence of medical complica-
tions, strategies to recognize alcoholism have
been proposed. A popular one is the so-called
CAGE questionnaire: Have you felt the need to
cut down on your drinking? Have you been an-
noyed by others’ comments on your drinking?
Have you felt guilty about drinking? Have you
needed an ‘‘eye-opener’’? Answering one of these
positively suggests the need for further evalua-
tion. A more detailed assessment is the twenty-
five-item Michigan Inventory Questionnaire. 

Another approach to identifying alcoholism
is to screen for abnormalities that are detectable
with standard blood tests, such as the red cell vol-
ume, the level of triglycerides or uric acid, and
problems in the liver and biliary tree. Such an ap-
proach relies on a sympathetic physician who can
introduce the fact that the constellation of such
abnormalities is seen in people who have alcohol
problems. 

The medical consequences of alcoholism are
legion, but a few are of special interest. Alcohol-
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ism often coexists with depression, and each ex-
acerbates the other. Alcoholism is associated with
memory impairment and even dementia. These
cognitive effects can respond to cessation of alco-
hol consumption, and there is some evidence of
amelioration with simple vitamin treatment. Al-
coholism can be a cause of delirium in elderly
people, especially when medical illness results in
abrupt cessation of alcohol intake. Alcoholism is
also implicated in falls and mobility impairment.
Chronic alcohol use is well known to be associat-
ed with cirrhosis of the liver, which among its
many complications includes inadequate metab-
olism of drugs processed by the liver or drugs
bound to proteins. Drug interactions are also im-
portant. Social complications include (further)
isolation, poverty, and legal difficulties. 

Definitive treatment of alcoholism consists of
the cessation of alcohol use. This is not common-
ly achieved without intense psychosocial sup-
port, such as is provided through Alcoholics
Anonymous. Whether decreasing alcohol use to
some minimal level can avert or militate the
problems of alcoholism is a very controversial
question. Supportive and nonjudgmental medi-
cal care can be a valuable aspect of the treatment
of alcoholism. Physicians can judiciously pre-
scribe medications for the treatment of anxiety
and withdrawal. Access to treatment can be diffi-
cult for older alcoholics, however, especially
those who are disabled or socially isolated. While
the prognosis of untreated alcoholism in older
adults is poor, treatment can potentially lead to
amelioration. However, this is an area in need of
further study. 

Understood as a complex illness requiring
medical and psychosocial support, and occurring
often in a disadvantaged and isolated popula-
tion, alcoholism in elderly people shares many
features with other pervasive illnesses, such as
dementia. Though treatment has proved diffi-
cult, the lessons learned from comprehensive
care are likely to have resonance across a range
of conditions that face an aging society. They
suggest that systemic programs, individualized to
accommodate varying needs and including in-
tense psychological support, are needed to
achieve effective outcomes in older adults. 

KENNETH ROCKWOOD

See also DELIRIUM; DEMENTIA; DEPRESSION; DRUGS AND

AGING. 
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ALTERNATIVE THERAPY
See HERBAL THERAPY 

ALZHEIMER’S DISEASE
Alzheimer’s disease (AD) is the most common

cause of dementia worldwide. Because its inci-
dence and prevalence increase with age, more
and more people are expected to be affected by
this common condition with the increasing lon-
gevity of populations and the large cohort of
baby boomers coming to maturity. Fortunately
there has been a rapid increase in understanding
of the clinical presentation, natural history, and
pathophysiology of AD. Furthermore, there are
encouraging results in symptomatic therapy and
there is hope for long-term stabilization and pre-
ventive treatment. 

Clinical presentation

In 1982 Professor Barry Reisberg proposed
a Global Deterioration Scale that summarizes
seven steps in the progression of AD and serves
as an excellent means to describe its natural his-
tory (see Table 1). 

The symptoms of AD are thus a combination
of progressive decline in intellectual abilities and
functional autonomy, very often with psychiatric
features such as anxiety and depression (mostly
in stages 3 and 4), followed by delusions, halluci-
nations, and wandering (mostly in stages 5 and
6). The latter symptoms cause a severe burden
for the families and lead to nursing home place-
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Table 1
Natural history of Alzheimer’s Disease, modified from the Global Deterioration Scale

SOURCE: Author

ment in most countries. In the final stage of AD
(stage 7), there are changes in motor tone and
walking ability similar to those in Parkinson’s dis-
ease. Death occurs within six to eight years after
diagnosis, usually from pneumonia. 

There is currently a great interest in the very
early symptoms of AD, since early treatment with
agents that modify the disease process can signifi-
cantly delay progression from normal (stage 1) to
minimal symptoms (stages 2 and 3), or from min-
imal symptoms to diagnosable AD (stage 4 and
beyond). It appears that late onset depression
with loss of interest, energy, or concentration; a
long postoperative delirium; or subjective mem-
ory complaints with changes in abilities to handle
finances, medication, phone, or transportation
suggests the possibility of incipient AD. 

Diagnosis

Most commonly family members initiate the
diagnostic process by bringing the affected per-
son to the attention of the family doctor. The
progressive loss of memory for current or recent
events is highlighted, with examples of missed
appointments, bills paid late, and repeating sto-
ries on the phone. A decreased initiative and
planning ability is often quite striking, with re-
duced participation in conversation. The diagno-
sis of AD is done primarily by a structured history
with the patient and a knowledgeable informant.
In addition to memory decline, the diagnosis of
dementia requires a change in one other intellec-
tual domain (such as language, recognizing ob-

jects and people, using tools, planning and
adjusting to circumstances) that interferes with
daily life and represents a decline from a previ-
ous level of functioning. The typical progression
of AD as described in the previous section and a
normal neurologic examination strongly support
the diagnosis of probable AD (90 percent proba-
bility if a microscopic examination of the brain is
made from a biopsy or autopsy, in which case the
diagnosis can be definite). Other features can be
found through history and physical examination
that suggest alternative diagnosis: history of
strokes or high blood pressure with asymmetric
reflexes (vascular dementia or mixed AD and
vascular dementia), visual hallucinations and gait
instability early in the course (dementia with
Lewy bodies), social disinhibition and loss of
speech early in the course (fronto-temporal de-
mentia). A concomitant disorder, such as depres-
sion, malnutrition, or hypothyroidism, would
change the diagnosis of AD to ‘‘possible.’’ 

A mental status assessment is required when
AD is suspected, and can range from the simple
but short and reliable Mini Mental State Exami-
nation of Martial, Folstein, et al. to a structured
and complete neuropsychological examination
performed by a psychometrician. This may be re-
quired in highly educated individuals suspected
of early stage AD, for whom the diagnosis is of
some urgency because of occupational or social
responsibility. Most often these tests need to be
repeated within six to twelve months in order to
conclusively demonstrate a decline in two cogni-
tive domains. 
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The laboratory assessment of AD is currently
done to support the clinical impression based on
a careful history and physical examination. A
minimum workup includes blood count of red
and white cells; markers of thyroid, liver, and
renal function; and blood sugar levels. In some
countries routine additional tests include mark-
ers of nutritional deficiencies (B12, folic acid)
and of previous infection with syphilis. Brain im-
aging using computer tomography or magnetic
resonance imaging without infusion is most often
performed in order to demonstrate brain atro-
phy and rule out tumors, blood clots, and strokes
large or small. It is unusual for a brain scan to
change the clinical diagnosis or management. 

A number of putative biological markers of
AD are under study as adjuncts to the clinical di-
agnosis. The best known are the blood apolipo-
protein E genotype and spinal fluid levels of
beta-amyloid fragments and tau. None of these
markers has the specificity and sensitivity re-
quired for routine use, but this research is impor-
tant for the day when individuals at risk of AD
who are in presymptomatic stages will seek ad-
vice for preventive therapy. 

Pathophysiology

The core pathology of AD was described by
Alois Alzheimer early in 1907: extracellular se-
nile or neuritic plaques made up of an amyloid
core, surrounded by cell debris, and intracellular
neurofibrillary tangles. More recently Robert
Terry has emphasized the importance of neuro-
nal cell loss, and Patrick McGeer has document-
ed a strikingly enhanced cellular immune
response in the brain of persons with AD. Peter
Whitehouse has demonstrated a relatively selec-
tive loss of cholinergic neurons in basal forebrain
structures, particularly the nucleus basalis of
Meynert. This observation, coupled with the re-
duction in levels of the acetylcholine-
synthesizing enzyme choline acetyltransferase,
suggested a neurotransmitter deficiency amena-
ble to pharmacotherapy, similar to dopamine de-
ficiency in Parkinson’s disease. 

Genetic factors clearly play a major role in
AD. Presenilin genes carried on chromosomes 1
and 14, and genes on chromosome 21 modifying
beta-amyloid metabolism, cause AD at relatively
young ages in a Mendelian dominant pattern.
Other genes, such as apolipoprotein E on chro-
mosome 19, increase the risk of AD but do not
cause it. Many other genes related to late-onset

Table 2
Risk factors toward Alzheimer’s Disease

SOURCE: Author

AD (the most common type) remain to be identi-
fied. 

Acquired factors over a lifetime can positive-
ly or negatively modify the genetic risks. Epide-
miological studies have confirmed and found
risk factors (see Table 2) and protective factors
for AD (see Table 3). Caution should be exerted,
since the relative importance of such factors var-
ies between studies. For instance, smoking was
considered alternatively a risk and a protective
factor; it is now considered neutral as far as AD
(but a major risk factor for many other health
conditions). High aluminum water content and
closed head trauma have been considered risk
factors, but the current consensus is that this is
not the case. There is currently uncertainty as to
the preventive value of hormone replacement
therapy (HRT) in postmenopausal women. 

Some of these factors clearly make biological
sense: systolic hypertension increases the risk of
strokes, an additional burden to the aging brain
with plaques and tangles; apolipoprotein E4 car-
riers have a reduced ability to maintain synaptic
plasticity (or repair) abilities; NSAIDs suppress
the chronic brain inflammatory response associ-
ated with neuronal loss; higher education in-
creases the density of synaptic connections; red
wine contains a natural antioxidant. Some of
these factors interact: higher education and lon-
ger HRT (if confirmed to be of value in ongoing
randomized studies) will lead to a reduction in
the risk of AD associated with female gender. It
is hypothesized that a careful weighing of these
risk and protective factors for individuals could
lead to a preventive strategy in which advice
would be proportional to the risk. For example,
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Table 3
Protective factors toward Alzheimer’s Disease

SOURCE: Author

a person carrying a double apolipoprotein E4
mutation (from both parents) and a positive fam-
ily history of AD may want to take NSAIDs
chronically. Other risk factors can be modified
for all individuals, such as systolic hypertension.
This strategy needs to be validated in prospective
studies but offers hope of delaying onset of symp-
toms of AD by five to ten years for the population
as a whole, thus significantly reducing the preva-
lence of AD within one generation. 

Treatments

The global management of AD includes a
number of steps (see Table 4). In most countries
the family practitioner handles them all, in con-
sultation with a variety of health professionals
and other community resources throughout the
course of AD. For instance, an atypical presenta-
tion or pattern of progression may suggest a di-
agnosis of dementia other than AD, and an
expert diagnostic opinion may be needed. De-
pression or cognitive or behavioral symptoms
unresponsive to standard pharmacotherapy may
require a trial of another class of drug, with input
from experienced clinicians. 

Many patients in early stages of AD require
treatment with an antidepressant, preferably of
the selective serotonin reuptake inhibitor class,
for six to twelve months. Most will want to try a
cholinesterase inhibitor (CI) in an attempt to in-
crease brain acetylcholine levels and improve
symptoms. Randomized clinical trials and clinical
experience have shown that in mild to moderate-
ly severe stages of AD (stages 3 to 6), therapeutic
doses of CI cause an initial improvement, vari-
able between individuals. After nine to twelve
months the improvement above the starting
point is followed by a slower decline in cognition

Table 4
Global management of Alzheimer’s disease

SOURCE: Author

and functional autonomy relative to patients not
on CI, for periods lasting up to three years. It is
likely but not yet fully established that CI delays
the emergence of neuropsychiatric symptoms
seen in stages 5 and 6. There has been some dis-
appointment at the modest size of improvement,
the relatively short duration of benefit, and the
lack of predictability of who will improve. A more
realistic expectation is a delay in progression of
symptoms until drugs (currently in various
phases of experimental testing) acting on the
pathophysiology of AD are proven safe and effec-
tive, leading to a combination of symptomatic
and stabilization therapy. 

A number of possible treatments to delay
progression of AD, based on data generated from
large-scale epidemiological studies, human brain
banks, and the transgenic animal models of AD
(see Table 6), are available for evaluation. Large-
scale randomized studies are required to test
these, some as long as five years, depending on
the therapeutic target (for instance, delaying
emergence of cognitive symptoms in healthy el-
derly persons, or conversion from mild cognitive
impairment to diagnosable AD). 
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Table 5
Cholinesterase inhibitors in use for the symptomatic
treatment of Alzheimer’s disease

SOURCE: Author

Conclusion

Although the human and societal cost of AD
is staggering, there is hope that earlier and better
diagnosis, increased knowledge of its natural his-
tory with support of the patient and family
throughout the disease stages, effective symp-
tomatic drugs, and potentially effective disease
modification strategies will have a dramatic im-
pact on the number of persons affected in the fu-
ture, and the quality of life of persons currently
affected. The fast pace of research and develop-
ment in AD is unique in neurological history, and
should lead to a better future for aging popula-
tions. 

SERGE GAUTHIER

See also BRAIN; DEMENTIA; DEMENTIA, ETHICAL ISSUES;
DEMENTIA WITH LEWY BODIES; ESTROGEN; FRONTO-
TEMPORAL DEMENTIA; MEMORY; MEMORY DYSFUNC-

TION, DRUG TREATMENT; RETROGENESIS; VASCULAR DE-

MENTIA. 
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AMERICANS WITH
DISABILITIES ACT

Many older persons fall within the protec-
tions of the Americans with Disabilities Act
(ADA), which was enacted by Congress as Public
Law no. 101-336 on 26 July 1990 and signed by
President George Bush, becoming effective in
1992. This legislation was intended primarily to
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expand to almost the entire public and private
sectors the requirements regarding rights to em-
ployment, services, and public accommodations
for disabled individuals which previously were
imposed by section 504 of the Rehabilitation Act
of 1973 only on federal contractors. Specifically,
Congress in 1990 stated the purpose of the ADA
as follows: 

(1) to provide a clear and comprehensive na-
tional mandate for the elimination of dis-
crimination against individuals with
disabilities;

(2) to provide clear, strong, consistent, enforce-
able standards addressing discrimination
against individuals with disabilities;

(3) to ensure that the federal government plays
a central role in enforcing the standards es-
tablished in this Act on behalf of individuals
with disabilities.

The ADA is enforced by the U.S. Equal Em-
ployment Opportunity Commission (EEOC), the
U.S. Departments of Justice and Transportation,
and civil lawsuits brought by individuals who
have suffered unlawful discrimination. The court
costs and attorneys’ fees of prevailing plaintiffs
must be paid by defendants found guilty of dis-
crimination. No entity may retaliate against an
individual for filing a claim under the ADA. In
addition, most states have adopted a state coun-
terpart to the federal ADA, enforceable through
state agencies and in state courts. 

Aging certainly does not automatically equal
disability, and vice versa. Indeed, age by itself
cannot qualify as a disability under the ADA.
Nonetheless, more adults than ever before are ei-
ther developing disabilities in their later years or
aging through life with disabilities. The likeli-
hood of disability demonstrably increases with
age. 

Employment discrimination

Title I of the ADA prohibits private (both for-
profit and not-for-profit) and public (i.e., gov-
ernment) employers with twenty-five or more
employees from discriminating ‘‘against a quali-
fied individual with a disability because of the dis-
ability of such individual in regard to job
application procedures, the hiring, advance-
ment, or discharge of employees, employee com-
pensation, job training, and other terms,
conditions, and privileges of employment.’’ 

Unlike the Age Discrimination in Employ-
ment Act (ADEA), passed by Congress in 1967,
which only requires equal treatment for older
workers (defined as persons at least forty years
old), the ADA imposes affirmative obligations on
employers regarding employment of the dis-
abled. Specifically, the ADA defines unlawful dis-
crimination to include the following: 

(A) not making reasonable accommodations to
the known physical or mental limitations of
an otherwise qualified individual with a dis-
ability who is an applicant or employee, un-
less [the employer] can demonstrate that the
accommodation would impose an undue
hardship on the operation of the business of
[the employer]; or

(B) denying employment opportunities to a job
applicant or employee who is an otherwise
qualified individual with a disability, if such
denial is based on the need [of the employer]
to make reasonable accommodation to the
physical or mental impairments of the em-
ployer or applicant.

The ADA protects persons with a disability,
which means, with respect to an individual: 

(A) a physical or mental impairment that sub-
stantially limits one or more of the major life
activities of such individual;

(B) a record [i.e., a history] of such an impair-
ment; or

(C) being regarded [by others] as having such an
impairment.

Many older persons ought to qualify as persons
with a disability so defined. 

Discrimination in public services and
accommodations

Older individuals who qualify as persons
with disabilities are also protected by Titles II
and III of the ADA. These titles relate, respec-
tively, to discrimination by public and private en-
tities. 

Title II. Title II provides that ‘‘[N]o quali-
fied individual with a disability shall, by reason of
such disability, be excluded from participation in
or be denied the benefits of the services, pro-
grams, or activities of a public entity [defined as
any department or agency of a state or local gov-
ernment], or be subjected to discrimination by
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any such entity.’’ Banned discrimination might
take the form of formal or informal barriers in
the application process to obtain benefits (e.g.,
Medicare, Medicaid, Social Security), including
unnecessarily complex application forms, inac-
cessible application sites, and long waiting times
for appointments; reductions in public benefits
and services; and undue intrusions into the dis-
abled person’s choices about services. ‘‘Qualified
individual with a disability’’ is defined as ‘‘an in-
dividual with a disability who, with or without
reasonable modifications to rules, policies, or
practices, the removal of architectural, commu-
nication, or transportation barriers, or the provi-
sion of auxiliary aids and services, meets the
essential eligibility requirements for the receipt
of services or the participation in programs or ac-
tivities provided by a public entity.’’ 

A major U.S. Supreme Court decision inter-
preted Title II of the ADA in 1999. In the case
of Olmstead v. L.C. (119 S.Ct. 2176), the state of
Georgia was sued by two women whose disabili-
ties included mental retardation and mental ill-
ness. Both women lived in state-owned and
-operated institutions, despite the fact that the
professionals who were treating them had deter-
mined that they could be appropriately served in
a community setting. The plaintiffs claimed that
their continued institutionalization was a viola-
tion of their right under the ADA, to live ‘‘in the
most integrated setting appropriate to the needs
of qualified individuals with disabilities.’’ The Su-
preme Court found that ‘‘unjustified isolation
. . . is properly regarded as discrimination based
on disability.’’ The Court majority opinion ob-
served that ‘‘institutional placement of persons
who can handle and benefit from community set-
tings perpetuates unwarranted assumptions that
persons so isolated are incapable and unworthy
of participating in community life,’’ and ‘‘con-
finement in an institution severely diminishes the
everyday life activities of individuals, including
family relations, social contacts, work options,
economic independence, educational advance-
ment, and cultural enrichment.’’ 

Under Olmstead, states are now required to
provide community-based services for persons
with disabilities who would otherwise be entitled
to institutional services when (1) the state’s treat-
ment professionals reasonably determine that
community placement is appropriate; (2) the af-
fected persons do not oppose community place-
ment; and (3) community placement can be
reasonably accommodated, taking into account

the resources available to the state and the needs
of others who are receiving state-supported dis-
ability services. The Court firmly cautioned,
however, that nothing in the ADA condones ter-
mination of institutional settings (such as nursing
homes or state mental institutions) for persons
unable to handle or benefit from community ser-
vice services. 

Moreover, the state’s responsibility, once it
provides community-based services to qualified
persons with disabilities, is not unlimited. Under
the ADA, states are obligated to ‘‘make reason-
able modifications in policies, practices, or proce-
dures when the modifications are necessary to
avoid discrimination on the basis of disability,
unless the public entity can demonstrate that
making the modifications would fundamentally
alter the nature of the service, program, or activi-
ty.’’ The Supreme Court indicated that the test
as to whether a modification entails ‘‘fundamen-
tal alteration’’ of a program takes into account
three factors: (1) the cost of providing services to
the individual in the most integrated setting ap-
propriate; (2) the resources available to the state;
and (3) how the provision of services affects the
state’s ability to meet the needs of others with dis-
abilities. According to the Court, a state can es-
tablish compliance with Title II of the ADA if it
demonstrates that it has (1) a comprehensive, ef-
fectively working plan for placing qualified per-
sons with disabilities in less restrictive settings
and (2) a waiting list that moves at a reasonable
pace not controlled by the state’s endeavors to
keep its institutions fully populated. 

Title III. Title III of the ADA prohibits dis-
crimination by public accommodations: ‘‘(a) No
individual shall be discriminated against on the
basis of disability in the full and equal enjoyment
of the goods, services, facilities, privileges, advan-
tages, or accommodations of any place of public
accommodation by any person who owns, leases
(or leases to), or operates a place of public accom-
modation.’’ 

The following private entities (both for-
profit and not-for-profit) are considered public
accommodations: places of lodging; establish-
ments serving food or drink (e.g., restaurants);
places of exhibition or entertainment; places of
public gathering; sales or rental establishments;
service establishments (including professional of-
fices of attorneys and health care providers, as
well as health care institutions); stations used for
public transportation; places of public display or
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collection; places of education; social service cen-
ter establishments; and places of exercise or rec-
reation. Moreover, ‘‘No individual shall be
discriminated against on the basis of disability in
the full and equal enjoyment of specified public
transportation services provided by a private en-
tity that is primarily engaged in the business of
transporting people. . .’’ 

Title III imposes affirmative obligations on
private entities. It requires places of public ac-
commodation to do the following: 

(ii) make reasonable modifications in policies,
practices, or procedures, when such modifi-
cations are necessary to afford [covered]
goods, services, facilities, privileges, advan-
tages, or accommodations to individuals with
disabilities, unless such entity can demon-
strate that making such modifications would
fundamentally alter the nature of such
goods, services, facilities, privileges, advan-
tages, or accommodations; 

(iii) take such steps as may be necessary to ensure
that no individual with a disability is exclud-
ed, denied services, segregated otherwise
. . . treated differently than other individuals
because of the absence of auxiliary aids and
services, unless the entity can demonstrate
that taking such steps would fundamentally
alter the nature of the good, service, facility,
privilege, advantage, or accommodation
being offered or would result in an undue
burden;

(iv) remove architectural barriers, and commu-
nication barriers that are structural in na-
ture, in existing facilities, and transportation
barriers in existing vehicles and rail passen-
ger cars used by an establishment for trans-
porting individuals. . .[New construction and
alterations in public accommodations are
also covered.];

(v) where an entity can demonstrate that the re-
moval of a barrier under clause (iv) is not
readily achievable, [the entity must] make
such goods, services, facilities, privileges, ad-
vantages, or accommodations available
through alternative methods if such methods
are readily achievable.

One important limitation on the reach of
Title III is that religious organizations are specif-
ically excluded from coverage. Thus, there is no
federal requirement that religious and social ac-
tivities associated with places of worship be acces-
sible to persons with disabilities. 

Conclusion

Many questions relating to the eventual im-
pact of the ADA on older persons, both individu-
ally and as a group, remain and await
clarification through further regulatory and ju-
dicial interpretation in particular cases. It is cer-
tain, though, that the ADA provides broad,
needed civil rights protections for older Ameri-
cans with mental and physical disabilities in re-
spect to programs sponsored or funded by state
and local governments and to public accommo-
dations provided by private enterprises. 

MARSHALL B. KAPP

See also DISABILITY. 
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ANDROGENS
See ANDROPAUSE; MENOPAUSE 

ANDROPAUSE
In men and women many physiological and

psychological symptoms and biochemical
changes attributed to an aging-related decline in
gonadal hormones. Menopause in women is
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based on the end of the reproductive cycle associ-
ated with ovarian failure, and is characterized by
the relatively abrupt onset of well-recognized
symptoms. In contrast, the term ‘‘andropause’’
has been used to describe the slow, steady decline
of testosterone in men as they age. This process
is not universal in men, is more insidious in its
onset, and its clinical presentation is more subtle
and varied. For these reasons it has been suggest-
ed that androgen decline in the aging male
(ADAM) is a more appropriate designation for
this syndrome (Morales et al.). 

Changes in the aging male

The andropause syndrome is difficult to de-
tect clinically because the symptoms are often at-
tributed to a more general aging process in the
absence of specific disease. The characteristic
symptoms include weakness, depression, fatigue,
and changes in body hair and skin. In addition
there is loss of libido, lean body mass, and bone
mass, as well as decreased intellectual activity and
spatial orientation ability. The severity and fre-
quency of each symptom are variable. 

Erectile function.  Male aging is associated
with a decline in sexual interest and activity and
an increase in erectile dysfunction. In men be-
tween the ages of forty and seventy, 52 percent
reported some degree of impotence (Gooren).
This aging-related impaired sexual function is
multifactorial with testosterone likely playing
only a minor, if any, role. Testosterone appears
more important in maintaining desire and noc-
turnal erections (Gooren). For most men with
erectile dysfunction, therapies such as sildenafil
(Viagra©), penile injections, vacuum-suction de-
vices, and penile prostheses are more effective
than testosterone. 

Mood and cognition. Testosterone replace-
ment often improves men’s sense of overall well-
being (Vermeulen). Improvements in libido, en-
ergy, and mood; a decline in anxiety; and
increased aggressiveness in business transactions
have all been described in hypogonadal (having
low levels of testosterone) men receiving testos-
terone (Tenover 1992, 1994; Wang et al.), but
how these findings translate to normal aging
men is not clear. 

Body composition. A decrease in both mus-
cle tissue mass and some aspects of muscle
strength have been associated with male aging
(Tenover 1994). An increase in percent body fat

has been reported in hypogonadal men com-
pared to eugonadal men (Katznelson et al.). A
role for testosterone in these changes is sup-
ported by the fact that testosterone replacement
in young, healthy, hypogonadal men increases
fat-free mass, muscle size, and strength, and de-
creases percent body fat (Bhasin et al.; Katznel-
son et al.; Tenover 1992). Several studies have
reported an increase in grip strength with testos-
terone replacement (Morley et al.; Sih et al.), but
the effect on more clinically relevant measures of
strength is not known. 

Bone density. Osteoporosis is a significant
but underrecognized cause of morbidity and
mortality in elderly men. As in women, bone
density decreases and osteoporotic fractures in-
crease with male aging (Abu et al.; Swerdloff and
Wang). Hypogonadism is associated with a sig-
nificant decrease in bone density (Katznelson et
al.) and increased risk of fractures. Testosterone
replacement significantly improves bone mineral
density in hypogonadal men (Behre et al.; Katz-
nelson et al.), but a reduction in fractures follow-
ing normalization of bone mineral density has
not been established. 

Androgen levels. Only 1-2 percent of the
testosterone in the circulation is free; the remain-
der is bound, either tightly to sex-hormone-
binding-globulin (SHBG; 60 percent), or weakly
to albumin (40 percent). Bioavailable testoster-
one includes only the free and albumin bound
components. SHBG-bound testosterone is not
available for tissue uptake (Gray et al.). 

Bioavailable testosterone declines, and
SHBG-bound testosterone increases, with in-
creasing age. The implication of this is that hypo-
gonadal men may have normal or only slightly
reduced total serum testosterone levels. For this
reason identification of these men is best accom-
plished by measurement of bioavailable testoster-
one (Gray et al.). 

The clinical significance of the age-related
decline in testosterone is unclear. There is con-
siderable variation in serum testosterone among
men of all ages, such that many healthy elderly
men have levels within the normal range (Ver-
meulen). Total testosterone levels below the nor-
mal reference level are reported in 7 percent of
men age forty to sixty, 20 percent of men age
sixty to eighty, and 35 percent of men over eighty
(Vermeulen and Kaufman). 
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Complications of testosterone
replacement

Prostate growth, whether malignant or be-
nign, is highly dependent on steroid hormones.
A major concern is that testosterone replacement
will stimulate the onset or hasten the develop-
ment of prostatic carcinoma. The inhibitory ef-
fect of removing androgens on clinically
diagnosed prostate cancer is well known. Wheth-
er replacing testosterone in hypogonadal men
promotes development of de novo malignancies
or progression of sub-clinical carcinomas is not
known. To date, the small and short-term studies
have not demonstrated an increased risk (Mora-
les et al.). However, the level of experience at this
time is insufficient to conclusively rule out a caus-
al relationship (Morales et al.). For this reason,
careful monitoring of these patients with serum
prostate-specific antigen (PSA) and digital rectal
exams are recommended.

The effect of testosterone on benign prostatic
enlargement has also been a concern. The most
recent data from placebo-controlled trials of tes-
tosterone replacement in hypogonadal men sug-
gests that the changes in PSA, prostate volume,
and lower urinary tract symptoms are clinically
insignificant (Tenover, 1998). Current recom-
mendations suggest serum PSA and digital rectal
exam before instituting testosterone replace-
ment, then yearly thereafter. 

The effects of hypogonadism and testoster-
one replacement on lipid profiles and risk of car-
diovascular disease are unclear. Interestingly,
low serum testosterone levels appear to be associ-
ated with increased triglycerides and decreased
levels of high-density lipoprotein (HDL) cho-
lesterol; testosterone replacement appears to re-
store these to more favorable levels (Zmuda et
al.). Several recent studies have suggested that
hypogonadism may be a risk factor for coronary
artery disease, although this remains to be fully
explained (Philips et al.; Uyanik et al.). The im-
pact of testosterone therapy on cardiovascular
risk is not entirely clear, however; most current
data suggest it does not induce an atherogenic
profile (Vermeulen and Kaufman). Careful lipid
monitoring should be provided for patients on
testosterone replacement, particularly those with
risk factors for coronary artery disease. 

Current injectable, oral, and transdermal
testosterone preparations (available in the Unit-
ed States only) without methyltestosterone are
believed not to cause the liver toxicity described

with previously used methylated forms of testos-
terone (Morales et al.). 

Testosterone stimulates erythropoiesis (pro-
duction of red blood cells) through an unclear
mechanism and can result in increased hemato-
crit, increased hemoglobin, and hypercoagula-
bility in as many as 24 percent of patients
(Jockenhovel et al.; Winkler). For this reason he-
matocrit assessment on a three-month basis has
been recommended for men on testosterone re-
placement. 

Types of replacement therapy

Options for replacement include oral tablets
and capsules, transdermal patches (scrotal and
nonscrotal), and intramuscular injections. Older
methyltestosterone oral formulations are unde-
sirable because of their significant first-pass me-
tabolism in the liver and significant liver toxicity.
Testosterone undecenoate is absorbed through
the lymphatic system and is thought to be free of
liver toxicity (Nieschlag). Oral doses two or three
times a day can reduce serum testosterone fluc-
tuations, and may have a lower incidence of in-
creased red cell mass in the blood and increased
hematocrit. 

Injectable testosterone is generally adminis-
tered as a slow-release, oil-based preparation
(testosterone enanthate or cypionate) that
achieves supraphysiologic concentration approx-
imately seventy-two hours after injection, then
slowly declines over ten to fourteen days to a hy-
pogonadal range. The wide fluctuation in levels
during the dosing interval can produce enlarged
breasts, breast tenderness, significant mood
swings, and changes in libido and sexual func-
tion. 

Transdermal patches have become available
that provide a more physiologic approach to tes-
tosterone replacement by mimicking the normal
diurnal variation in testosterone levels. The orig-
inal patches were scrotal; more recently nonscro-
tal patches have become available (neither is
currently available in Canada). Patches are ap-
plied at bedtime so that peak testosterone levels
occur in the morning, then decline during the
day (Nieschlag; Schow et al.). These patches ap-
pear to have most of the benefits of injected tes-
tosterone replacement. In addition there
appears to be less aggressiveness, although these
effects have not been studied in long-term trials
(Morales et al.). Local dermatitis and higher costs
have prevented their widespread use. 
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Conclusions
Current evidence supports the existence of

progressive hypogonadism affecting many older
men which has been labeled andropause or the
ADAM syndrome. The diagnostic criteria for this
syndrome, however, are imprecise because many
of its symptoms, such as mood and energy level,
are difficult to measure and separate from ‘‘nor-
mal’’ aging. In addition, possible changes in the
androgen receptors with aging lead to uncertain-
ty about the exact level of androgen required for
optimum health. Also, many other hormone
changes and disease states affect the aging man.

Nonetheless, testosterone appears to be a
prominent hormone involved in this syndrome,
and testosterone replacement in this population
is used with increasing frequency. Androgen re-
placement should be instituted on the basis of the
combination of low bone density or patient
symptoms and low testosterone levels, and in the
absence of other causes. A DRE (digital rectal ex-
amination) and PSA (prostate-specific androgen
measurment) should be performed on all men
prior to instituting testosterone replacement. Pa-
tients with known prostate or breast cancer (due
to conversion to estrogen), abnormal DRE or ele-
vated PSA or severe lower urinary tract symp-
toms are not suitable for testosterone
replacement. Others will require careful follow-
up to minimize the potential for long-term com-
plications. 

TROY SITLAND
JOHN GRANTMYRE

See also HAIR; MENOPAUSE; PROSTATE; SARCOPENIA; SEX-

UALITY. 
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ANESTHESIA
‘‘My diseases are an asthma and a dropsy and,

what is less curable, seventy-five.’’
—Samuel Johnson.

Over 40 percent of all surgical procedures in
the United States are performed on patients over
age sixty-five, a remarkable statistic given that
those over sixty-five comprise only 13 percent of
the U.S. population. Elderly patients are more
likely than their younger counterparts to suffer
serious medical complications such as a heart at-
tack, pneumonia, or kidney failure during or
after an operation, further compounding the im-
pact that caring for elderly patients has on the
medical system. 

Basics of anesthesia

There are three broad categories of anesthe-
sia: local anesthesia, regional anesthesia, and
general anesthesia. Local and regional anesthesia
involve the injection of a drug, such as lidocaine
or bupivacaine, that soaks into the nerves and
blocks the electrical signals from traveling down
the nerves. With local anesthesia the drug is in-
jected under the skin in the area of the surgery
where the nerves are diffusely spread about in
the tissue, whereas in regional anesthesia the
drug is injected next to large, discrete nerves
traveling to the surgical area. For example, when
injected at the right location in the armpit, the

arm can be made completely numb, allowing sur-
gery to proceed without the patient feeling any
pain. A spinal anesthetic involves placing the
needle between the vertebrae into the spinal sac.
The drug then reaches the nerves that go to the
lower half of the body, making the patient numb
from approximately the upper abdomen down.
An epidural anesthetic is similar to a spinal, only
the needle is placed outside the spinal sac, and,
typically, a catheter is inserted (and the needle
removed). An advantage of the catheter is it is
easier to give subsequent injections. 

A general anesthetic renders the patient un-
conscious during surgery. Most often, uncon-
sciousness is rapidly achieved by injecting a large
dose of a sedative, such as pentothal or propofol.
Since the drug wears off quickly, it is immediately
followed by a gas anesthetic to keep the patient
asleep. During surgery, narcotic painkillers may
be used to reduce the amount of gas being used,
and to get a head start on the pain control that
may be required after surgery. Sometimes drugs
that paralyze the muscles must also be used to fa-
cilitate the operation. 

During the use of any anesthetic, the pa-
tient’s vital signs are watched carefully and con-
tinuously. The electrical activity of the heart
(electrocardiogram) is displayed on a monitor
(see Figure 1); blood pressure is measured every
few minutes with an automated machine; and the
oxygen level in the arterial blood is measured
via a device that clips to a finger. During a gen-
eral anesthetic a machine will measure the con-
centration of the gas anesthetic, as well as the
level of carbon dioxide coming from the lungs.
Careful monitoring is important because all an-
esthetics can lower blood pressure, depress
breathing, and impair many of the body’s de-
fense mechanisms. The amount of anesthetic
given the patient must therefore be continuously
adjusted to match the conditions present during
surgery. 

The unique challenge of the elderly
patient

Aging decreases the ability of every organ
system in the body to withstand stress, including
those associated with surgery and anesthesia.
Stress begins in surgery with the combined ef-
fects of the anesthetic and surgical trauma. After
surgery, the patient faces a potentially long peri-
od of recovery from that trauma, as well as the
stress of pain. Chronic diseases such as stroke,

ANESTHESIA 63



Figure 1
When a person is under anesthesia, monitoring equipment is used to oversee the patient’s vital signs.

SOURCE: Author

heart disease, diabetes, or high blood pressure
also compromise the body’s ability to withstand
stress and make the patient more vulnerable to
complications such as a heart attack, pneumonia,
kidney failure, or even death. Aging has its great-
est adverse impact on older patients who also
have medical illness. Among healthy people, the
risk of complications from anesthesia and sur-
gery increases only slightly with age. Among peo-
ple with multiple chronic medical conditions,
however, risk dramatically increases with age.
The challenge to the care of elderly patients lies
in tailoring the anesthetic to the patient’s medical
illnesses as well as taking into account the effect
of age on the responses to the anesthetic. In all
phases of anesthetic care, everything is done with
an eye to reducing the likelihood that complica-
tions will occur. 

Preoperative assessment

Before a patient has surgery, it must be de-
termined that the expected benefits of the sur-
gery outweigh the risks. With a healthy patient,
this decision is usually straightforward; but this
determination is more difficult for an elderly pa-
tient with multiple medical problems contem-
plating a high-risk surgery. Sometimes it is useful
to get other specialists involved in order to per-
form more sophisticated tests that will better de-
fine the extent of the disease. Such testing may

lead to therapy aimed at improving the medical
status of the patient in order to decrease the risk
of the surgery. For example, a patient with poor-
ly controlled asthma might benefit from a few
days of steroids to bring the asthma under con-
trol. With the current trend of performing as
many surgeries as possible on an outpatient
basis, many patients now go to preoperative clin-
ics where their medical history and current con-
dition can be assessed and further evaluation or
treatment initiated well in advance of the sched-
uled surgery. 

Intraoperative management

Virtually all anesthetic drugs have more pro-
nounced effects on elderly patients. Drug effects
typically last longer in older adults because me-
tabolism (elimination of the drug from the body)
slows with age. A given dose of a drug usually has
a greater effect on older patients because higher
initial blood levels are achieved than in young
patients, thereby permitting more drug to enter
the brain. In some cases the older brain is also
more sensitive to the drug. In consequence, el-
derly patients usually receive small doses, and
whenever possible drugs are used that possess a
short duration of action. 

Maintenance of a stable blood pressure is
also more difficult with older patients. Blood
pressure is the product of cardiac output (the
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amount of blood the heart pumps to the body
per minute) and vascular resistance (how hard it
is for blood to flow through the blood vessels).
Vascular resistance is partly controlled by the
brain. Aging is associated with increasing stimu-
lation of the blood vessels by the brain and there-
fore vascular resistance increases with age.
During anesthesia that stimulation is lost. Conse-
quently, the vascular resistance decreases more
than in a young adult and takes the blood pres-
sure down with it. Furthermore, aging decreases
the body’s ability to resist changes in blood pres-
sure, making changes in blood pressure due to
external forces such as blood loss during surgery
less opposed, and therefore more dramatic. For-
tunately, modest swings in blood pressure,
whether up or down, are usually well tolerated
by almost every patient. Nevertheless, the con-
trol of blood pressure generally requires more
direct manipulation by the anesthesiologist when
caring for elderly patients. 

The lungs are another area of great concern.
Aging diminishes the transfer of oxygen to the
blood, and anesthesia worsens this problem. El-
derly patients are therefore likely to need extra
oxygen for a longer period of time after surgery
to prevent the risk of having periods of low
blood-oxygen levels. Aging also increases the
likelihood that portions of the lungs will com-
press and make the lungs more prone to pneu-
monia. The reflexes in the mouth and upper
windpipe protect against regurgitated stomach
contents from entering the trachea and damag-
ing the lungs. These protective reflexes also di-
minish with age, again making the older patient
at higher risk of low blood-oxygen levels or
pneumonia. Deep breathing and coughing out
secretions that accumulate in the lungs are im-
portant maneuvers done by the patient to help
prevent low blood oxygen or pneumonia. 

Although it is a controversial area, there is
suspicion that surgery somehow causes blood to
clot more easily. This tendency might be a good
thing at the site of the surgery, but it may also
lead to clots forming at diseased areas of the ar-
teries that supply blood to the heart or brain. If
so, such clots could lead to a heart attack or to a
stroke. Prevention of such complications is a
major area of current research. 

Postoperative care

Surgery, especially operations where the
chest or abdomen is opened, creates a significant

stress to the patient that continues for at least sev-
eral days after the surgery. Besides problems
such as pneumonia or a heart attack, older pa-
tients are particularly prone to becoming con-
fused within a day or two of surgery. Although
the confusion almost always goes away, the con-
dition may leave the patient in a more debilitated
state for a long time thereafter, and thus requir-
ing longer hospitalization and perhaps even
nursing home care on discharge from the hospi-
tal. Patients may also suffer a potentially perma-
nent decline in mental abilities in association with
surgery. Prevention of these phenomena is an
important area of current research. 

Anesthesiologists have been particularly in-
volved with preventing complications by helping
to provide better pain control after surgery. A
popular method of pain control is the adminis-
tration of morphine via a pump controlled by the
patient. Within certain safety limits, a small dose
of morphine is given each time the patient push-
es a button. Narcotics such as morphine have
side effects, however, such as itching, nausea,
and sedation. In part to avoid these problems,
non-narcotic drugs have been gaining populari-
ty. For surgery on the arms or legs, the use of
long-lasting local anesthetics can safely extend
the anesthetic for up to a day after surgery.
Through mechanisms not yet fully understood,
this technique may reduce the amount of pain
experienced even after the local anesthetic has
worn off. 

Another option for pain relief after surgery
is provided by the epidural catheter described
previously. By administering a low concentration
of both a local anesthetic and a narcotic through
the catheter, excellent pain control can be
achieved without affecting the patient’s brain, al-
lowing the patient to breathe more deeply and
cough more easily, thereby helping to prevent
pneumonia. Good pain control may also dimin-
ish the risk of other problems, such as a heart at-
tack. The exact role of pain control with epidural
catheters is still unclear, but it appears that com-
plications can be reduced in high-risk (often el-
derly) patients. 

Conclusion

The anesthetic care of the elderly patient is
complex and demanding because of the effects of
aging on organ function, plus the greater likeli-
hood of chronic disease with increased age.
Greater attention must be afforded such pa-
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tients, beginning with the evaluation and optim-
ization of the patient’s medical status. The
anesthetic requires close attention to detail, and,
in selected patients, special techniques may be
useful in lowering the risk of complications. 

G. ALEC ROOKE

See also PAIN MANAGEMENT; REVASCULARIZATION: BY-

PASS SURGERY AND ANGIOPLASTY; SURGERY IN ELDERLY

PEOPLE. 
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ANNUITIES
When planning for retirement, many Ameri-

cans forget to plan for one of the most important
risks—the risk of ‘‘living too long’’ and running
out of money. Increases in life expectancy have
resulted in people often spending twenty to thir-

ty years (or more) in retirement. Women espe-
cially are in danger of experiencing this gap
between length of life and retirement resources
because, statistically speaking, they live longer
than men. There is one investment product that
is designed to protect against this risk—an annui-
ty. 

What is an annuity?

An annuity is a contract sold by a life insur-
ance company that guarantees a stream of pay-
ments to the buyer (the annuitant) that begin at
a specified time, often at retirement. With an an-
nuity, the annuitant is literally buying a future
income. There are different types of annuities.
Deferred annuities are purchased either with a sin-
gle payment or by regular premiums during the
annuitant’s working life with the specification
that the funds are to be used at some future date.
Immediate life annuities are bought at the time of
retirement—the purchaser makes a single pay-
ment to an insurance company, which invests the
money and begins to send the annuitant regular
payments immediately. 

Annuities provide a regular income that can-
not be outlived. Monthly, semiannual, or annual
payments are made until the annuitant dies.
Therefore, an annuity provides a form of securi-
ty that investments in stocks or bonds can’t. Some
annuities also name another person, such as a
spouse, to continue getting income payments
after the annuitant dies. 

An annuity can be either fixed or variable. A
fixed annuity has payments that are specified in
the contract and usually remain the same, while
a variable annuity has payments that go up and
down based on underlying investments in the
stock market or other securities. 

There are also special kinds of annuities that
are sold by charitable organizations that let an
annuitant withdraw money in a lump sum. These
annuities pay income only for a limited time. 

Unfortunately, there is no magic formula for
determining how much income is needed after
retirement. Most financial planners agree that to
maintain the same standard of living after retire-
ment as before, an individual will need an annual
income that is roughly 70 percent of his or her
gross income before taxes while working. But
this is only a rough estimate. Each person needs
to refine it for his or her own situation. 
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Nor is it possible to know how long a person
will need a retirement income. Life expectancy
figures exist, but while they are useful for calcu-
lating what will happen with large numbers of
people, they don’t help in calculating how long
an individual will live. Actuaries say longevity is
a ‘‘moving target.’’ For example, an actuarial
table might indicate that people 65 years old can
expect to live another twenty years, or to age 85.
However, of that group, those who live to 75 can
then expect to live to age 87.5; and those who live
to 85 can expect to live to 91.5. And, since women
tend to live longer than men, 65-year-old women
are 8 percent more likely than 65-year-old men
to reach age 80, and 81 percent more likely to
reach age 90. Because this is true, married
women usually survive their spouses, often with
much less income than before. 

How does inflation affect retirees?

The price of almost everything will probably
go up every year. This is the effect of inflation,
a major risk that nobody can predict. In the
1990s, annual inflation was about 3 percent—
down from the 1980s, when inflation was about
5 percent, and the 1970s, when it was about 7
percent. Inflation can make a big difference in
what a worker will be able to buy after retiring.
Table 1 provides examples of how inflation can
diminish purchasing power. 

Most private pensions are not adjusted every
year to provide enough money to counteract the
effect of inflation. Many large public employers,
such as the U.S. government and some state and
local governments, do adjust the amounts of
their employees’ pensions every year for infla-
tion, and Social Security automatically makes
cost-of-living adjustments (COLAs). If most of an

Table 1
Purchasing power of a fixed $10,000 income.

SOURCE: Actuarial Foundation, 2000

individual’s retirement income will not be auto-
matically adjusted for inflation, the effect of infla-
tion should be considered a serious financial risk
and taken into consideration when planning for
retirement. 

Many people believe they should take no
risks with investing their retirement funds, so
they keep their money in Treasury bills, certifi-
cates of deposit, or money market funds, which
they regard as safe. These choices may not be the
best alternatives in the long run, however, be-
cause such conservative ‘‘cash’’ investments pro-
duce the smallest net return after inflation.
Historically, stocks offer the highest potential to
keep ahead of inflation, as shown in Table 2. 

While past results do not guarantee future
performance, stocks can play an important long-
term role in an investment strategy (unless the
future is totally unlike the past). Other ways to
fight inflation include annuities or pensions with
automatic annual cost-of-living increases or vari-
able annuities invested in a stock market portfo-
lio. Variable annuities require very careful
shopping, however, because they can have high
costs and fees. 

Why buy an annuity?

An annuity allows conversion of all or part of
the annuitant’s retirement savings to a guaran-
teed stream of lifetime income. Annuities are not
for everyone, but they can be very helpful in se-
curing retirement income by letting an insurance
company bear the risk that the annuitant will live
many more years after retirement. No matter
how long the annuitant lives, the insurance com-
pany will send payments every month, quarter,
half-year, or year. There is a price for this securi-
ty, however. Once the annuity contract is signed,

Table 2
Average annual investment returns, 1926–1998.

SOURCE: Actuarial Foundation, 2000
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the annuitant cannot take assets out of the insur-
ance company in a lump sum. The amount of in-
come an annuitant will receive is based on a
number of factors, including age, sex, the income
option selected, and interest rates at the time of
purchase. The income payments can stay level or
gradually increase to offset inflation. 

Alternatives to annuities

Though alternative investments are less de-
pendable than annuities, they allow the retiree
more control over his or her money. Rather than
buy an annuity, a retiree could make systematic
withdrawals from savings and investment in-
come. To do that, a retiree must estimate how
much he or she can afford to spend each year
over a lifetime. But since nobody knows how
long they will live, how well their investments will
do, or how much inflation will fluctuate, they
must rely on educated guesses. Even if a person’s
economic assumptions hold up over the long
run, investment returns may fluctuate greatly
from year to year. And, currently, after age sev-
enty and one-half, withdrawals from funds in-
vested in a 401(k) or traditional IRA must also
satisfy complex IRS rules for minimum annual
withdrawals. An immediate annuity automatical-
ly satisfies such rules. 

It is important to remember that an annuity
is a product sold by an insurance company, and
part of the purchase price goes to cover insur-
ance company expenses. These expenses, called
loadings, cover the insurer’s marketing and ad-
ministrative costs. 

Insurers use conservative assumptions for
longevity. They recognize that only the healthiest
people tend to buy an immediate annuity, and
they use assumptions for investment returns that
are based on investment in fixed-income securi-
ties such as bonds and mortgages. Buying an an-
nuity also means giving up flexibility, since the
buyer transfers some or all of his money to an in-
surance company. That money can’t be used to
invest in equities, for major expenses, or for
health-related expenses should the buyer’s
health suddenly deteriorate. 

Annuities are a form of insurance, just like
homeowners or life insurance. As such, they are
intended to cover the financial loss of rare but
costly occurrences, the way homeowners insur-
ance insures against a house burning down or life
insurance insures against a young, healthy per-

son dying. Insurance is generally not intended to
cover predictable, affordable expenses. Thus,
high deductibles may make sense in some situa-
tions. After all, why pay an insurance company to
cover costs that can be predicted and are afford-
able? Accordingly, knowing that most people live
at least ten to fifteen years after retirement, retir-
ees may find it desirable to manage their own
money over those years, pay for expenses until
age seventy themselves, and later use an annuity
as insurance against living to a very old age. In
fact, younger retirees may find that an annuity
does not provide much more income than fixed-
income securities like CDs or Treasury securities.

Another issue to consider is the complexity
and effort of managing one’s own money. Often,
people find managing their investments easy at
age sixty-five, but more than they can handle at
eighty-five. An annuity lets an insurance compa-
ny do this work. 

The picture also changes as retirees get older
and find that an annuity pays substantially more
current income than other fixed-income invest-
ments. Research in this area, though not com-
plete, supports the concept that an insured
annuity is more useful at older ages. Waiting
until age seventy or eighty to buy an annuity is
often a good strategy, as older retirees may be
more concerned about outliving assets and less
concerned about future inflation. Also, buying an
annuity by age seventy and one-half avoids any
violation of IRS rules for minimum required dis-
tributions. 

Choosing a strategy

Table 3 compares two strategies for retire-
ment: keeping all of one’s savings invested while
taking money out systematically over a lifetime,
or using part of savings to purchase an immedi-
ate annuity. A third strategy is to wait until at
least age seventy to buy an annuity. 

Make systematic withdrawals. This means
spending money at a rate conservatively estimat-
ed to last the rest of one’s life and investing the
balance until it is needed. This strategy allows a
person to tap into his or her savings to pay for ex-
penses. One may decide to withdraw a set
amount or percentage from retirement savings
each year. This method provides freedom to in-
vest one’s money however one desires, as well as
the flexibility to respond to needs or opportuni-
ties that may arise. For example, many of today’s
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Table 3
Comparing two strategies for managing retirement
nest eggs.

SOURCE: Actuarial Foundation, 2000

popular investment ideas, such as index funds,
international funds, certificates of deposit, and
money market funds, were unknown only a few
decades ago, and other new concepts and prod-
ucts are likely to become available in the years
ahead. A person can also easily change this strate-
gy if purchasing an annuity begins to look attrac-
tive. 

Using this approach, it is important not to
withdraw too much money in any one year—
especially early in retirement. Too much money
withdrawn at any one time will deplete one’s re-
tirement savings. It is also prudent to be conser-
vative and update the plan every four years. 

Use some assets to purchase an immediate
income annuity. To eliminate some of the un-

certainty, one can apply part of one’s funds to
buy an immediate income annuity, or use a com-
pany pension to supplement one’s monthly in-
come. An income annuity will convert part of
retirement savings into a stream of monthly in-
come that lasts for the rest of one’s life. No matter
how long a person lives, immediate income an-
nuities can be another building block of income
that can’t be outlived, and they can be added to
other sources of income that are typically consid-
ered the foundation of a retirement income, such
as personal savings, Social Security, and pension
proceeds. 

Wait to buy an annuity until at least age sev-
enty. Instead of purchasing an annuity from an
insurer at the time of retirement, a person may
want to manage his or her own money until a cer-
tain age, and then buy an annuity. This strategy
preserves more flexibility to deal with changes
that may occur, and it recognizes that an insured
annuity provides more valuable longevity insur-
ance at advanced ages. In other words, a person
could choose to self-insure the longevity risk
until age seventy or beyond, then buy an annuity
if he or she remains in good health. 

How much retirement income should
come from an annuity?

This is also a question with no single answer.
One should first establish a base level of retire-
ment income according to one’s present level of
spending and lifestyle. Several approaches are
possible: 

• No frills. The poverty level in 2000 was
$8,350 for individuals and $11,250 for cou-
ples. If feasible, income should be at least 150
percent of the poverty level. In U.S. dollars
in 2000, this would be $12,525 for individu-
als and $16,875 for couples.

• Refocus. One should establish a budget that
takes into account anticipated retirement ex-
penses. For example, many retirees move to
smaller, less expensive homes.

• Aim high. Some people may be unwilling to
retire with a reduced standard of living. It is
a good idea to start with 70 percent of one’s
present income before taxes, and draw up a
budget to pay for annual household ex-
penses. Long-term costs like a new car and
home maintenance need to be included.

It is also important to add up the guaranteed
income that will be available to cover basic needs.

ANNUITIES 69



Determine what income is expected from Social
Security, which will cover part of one’s base guar-
anteed income, then determine what income you
can expect from pension plans. Annuity income
from pension plans often is a better deal than an
annuity bought in the open market. This is espe-
cially true for women because of unisex rates that
pension plans must use. 

If a pension and Social Security don’t pro-
vide enough income, some people may wish to
buy an annuity to get more guaranteed retire-
ment income. If they do provide enough, it is a
good idea to reevaluate at least every three years.

Retirement plans should take into account
the possibility of the following major risks: 

• Inflation
• Decline in value of savings and investments
• Loss of ability to care for oneself or to make

complex decisions
• Being outlived by one’s spouse or other de-

pendents
• Unexpected medical needs
• Caring for parents or adult children

An annuity can pay for long-term care or life
insurance, with annuity payments going directly
to an insurance company to pay premiums for
such coverage. However, premiums on long-
term care policies are often not locked in perma-
nently at one rate. They can be raised after a poli-
cy is purchased. Some insurers now offer a
combined annuity and long-term care insurance
policy. This can be a better deal than buying two
products separately, but requires very careful
shopping. 

Tax considerations

It is important that individual taxpayers, es-
pecially those with high incomes, consult a quali-
fied tax advisor for information on their own
situations. However, some general guidelines in-
clude: 

• Annuity benefits are fully taxable if the annu-
ity is purchased entirely with before-tax dol-
lars, which are funds on which no tax has
been paid, such as amounts held in tax de-
ferred programs like IRAs or qualified pen-
sion plans.

• If the annuity is purchased with after-tax
dollars (funds on which all income taxes have
been paid), benefits are tax-free until life ex-

pectancy has been reached (an age calculated
on IRS actuarial tables). Once reaching that
age, benefits are fully taxable.

• Depending on the state, a person may pay lit-
tle or no state income tax on retirement in-
come. For retirees with high income, the
state of residence can make a big difference.

How to shop for and purchase an annuity

A person should not put all his or her money
into an annuity, because annuities don’t allow
withdrawals for unexpected expenses once the
annuity income begins. Also, an annuity pays
both principal and earnings, so while the annui-
tant gets a high guaranteed cash flow, heirs may
receive considerably less. 

An immediate annuity can be purchased
with the funds available from a 401(k) plan, an
individual retirement account (IRA), a savings
account, a life insurance policy, an inheritance,
or the money from selling a house. The following
points should all be considered when shopping
for an annuity. 

Health status. One’s health must be consid-
ered. After all, the reason to buy an annuity is the
risk of outliving one’s assets. For a person in
good health, an annuity makes sense, but for
someone in poor health, it’s less likely to be a
good buy unless an annuity with survivor bene-
fits for the use of a spouse or heir is purchased.
Some companies offer impaired life annuities to
purchasers with medical conditions likely to
shorten their lives, such as diabetes or heart dis-
ease. 

Use a strong insurer. Check the financial
rating of the insurance company to make certain
that the company is going to be there for many
years. 

Find good rates. Compare rates among dif-
ferent insurers using a trusted insurance agent,
accountant, actuary, tax professional, the Inter-
net, or a personal contact. Comparing contracts
for fixed annuities requires no physical work or
paperwork. Comparing rates for variable annui-
ties is a little more complex, and one should not
be in a hurry to lock in interest rates. Money can
be put in other investments until one is ready to
buy an annuity. 

Seek other help. A state insurance depart-
ment won’t recommend a company, but it can
help if there are problems with a company or
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representative. Check to see how the annuity
would be covered in the event that a company
ever becomes unable to pay benefits. Some states
won’t guarantee any more than $100,000 worth
of annuity value. 

ANNA M. RAPPAPORT

See also ASSETS AND WEALTH; BEQUESTS AND INHERI-

TANCES; CONSUMER PRICE INDEX AND COLAS; ESTATE

PLANNING; LIFE EXPECTANCY; PENSIONS, PLAN TYPES

AND POLICY APPROACHES; RETIREMENT PLANNING. 

ANTI-AGING
See BIOMARKERS OF AGING; LIFE-SPAN EXTENSION 

ANTI-AGING RESEARCH:
ETHICAL AND RELIGIOUS

PERSPECTIVES
The Spanish explorer Ponce de Leon was

looking for the Fountain of Youth when he sailed
across the Atlantic to the New World, and antiag-
ing researchers continue the perennial quest
(Van Tassel). It is also a quest that has attracted
numerous venture capitalists and is the focus of
a myriad of biotechnology companies. A defini-
tional distinction is necessary here. The life expec-
tancy of any species is the average length of life
for all members of the species taken together.
Human life expectancy in modern industrialized
countries is close to eighty. The life span of any
species is the longest period that any single mem-
ber of that species has lived. Thus, the human life
span is thought to be 120 to 125. 

Antiaging researchers challenge the notion
of a so-called natural life span as they learn more
about the genetic mechanisms of cell aging and
eventually intervene (Banks and Fossel; Fossel,
1998). Some argue that the human life span
might be radically extended in the future, per-
haps to several centuries. Yet other scientists, es-
pecially Leonard Hayflick, are skeptical of the
empirical possibility of radical life extension. The
claims of antiaging researchers have been over-
stated, he argues. Survival to the age of repro-
ductive success is the law of evolution, after
which cellular and physiological disorder accel-
erate. Hayflick set the absolute maximum of the
human life span at about 120 years, and predicts
modest increase in life expectancy (perhaps to

eighty-two years by the year 2050.) Aging, Hayfl-
ick contends, is not a disease and cannot be over-
come. Debate over the possibility of radical life
span extension continues. 

Cautious ethical optimism

The more optimistic ethical view is that there
is no reason to be especially critical of the idea of
extended lives, so long as a number of conditions
can be met regarding health, including intact
memory and cognition. There is in principle no
religious or philosophical ethical proscription
against extension of the human life span consis-
tent with reasonable health. But a coherent first
goal might be the extension of human life into
the late eighties without the current plague of Al-
zheimer’s disease, which afflicts an estimated 40
percent of those age eighty-five. Few people
would welcome the protraction of such terrible
morbidity in our efforts to extend life (Post). If
science makes major progress against the pro-
gressive, irreversible, and chronic debilitating
diseases of old age—especially diseases of neu-
rodegeneration—then further developments in
life extension might be welcomed by some. 

Would it not be interesting to have Albert
Einstein still available to students at 150 years of
age? Would it not be of value to have a person
of lucid mind who could tell historians directly
about life in colonial America? If a person loves
life and will be happy if it can be extended, then
there is really no obvious reason for ethical criti-
cism, or so the argument goes. 

Rabbi Neil Gillman presents one Jewish per-
spective that is surely provocative, yet also quite
coherent. Gillman argues that according to Juda-
ism, there is nothing redemptive in death, which
really is the enemy of life. Embodied life is inher-
ently good and precious in God’s eyes. Death is
a chaotic force, argues Gillman, and Judaism af-
firms efforts to immortalize our bodily lives.
Other rabbis, however, take a less sanguine view
of radical life extension, pointing out the degree
of wisdom in the natural intergenerational flow
of life within society. 

There has been a place for antiaging re-
search and the goal of radical life extension in the
history of science from the late 1890s. J. B. S.
Haldane, the great Oxford University biologist,
affirmed radical life extension in the 1930s with
the publication of Possible Worlds, realizing that
the implications of the then nascent biological
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revolution were immense as the species learns of
the malleability of nature and of human nature.
Yet this was precisely the future against which
the Oxford theologian C. S. Lewis wrote in 1944.
Thus, it is valuable to turn now to those who are
most articulate and thoughtful in their warnings
about the brave new world of antiaging and radi-
cal life extension, should it be a real possibility.

The goodness of natural limits

Are critics unnecessarily importing ‘‘moral’’
concerns (i.e., ‘‘moralizing’’) into the antiaging
field? Where are ethical and theological pro-
scriptions legitimate, if at all? 

The bioethical critics of antiaging research
and radical life extension lament the fact that
‘‘we’’ are unable to accept death, that we rage
against it to the point of wishing to overcome it
with emergent technological sophistication. Bio-
ethicist Daniel Callahan argues that we must
learn to accept the idea of a ‘‘natural life span,’’
one that might reach its conclusion sometime
around age eighty, for then surely we have more
or less had adequate time to enjoy our creative
capacities, raise children, and experience what
life has to offer. Leon Kass, with great eloquence
and depth, highlights the importance of life-span
limits in making room for new generations who
deserve to take their rightful place in the world.
Theologians speak meaningfully about aging
and death as natural solutions to the human
problem of solipsism—that is, our human ten-
dency to see ourselves as the center of the uni-
verse and to value others only as they contribute
to our own agendas ‘‘in orbit around ourselves.’’
Aging and death encourage within us an ‘‘onto-
logical humility.’’ After all, the argument con-
cludes, it is a blessing to die because life becomes
a dreary business, and its brevity allows us to
value the time that we have. 

Conclusions

So, is the problem with our culture that we
are unable to infuse decay, dependency, and
death with moral and spiritual value? Or should
we strive against morbidity, decline, and death
with scientific, theological, and ethical vigor? 

With regard to western Christianity, Thomas
Aquinas (Summa Theologica I, question 97, article
1) asked ‘‘Whether in the State of Innocence Man
Would Have Been Immortal?’’ He responded by
citing St. Paul (Romans 5:12, ‘‘By sin death came

into the world.’’) and asserted that before sin the
body was ‘‘incorruptable,’’ that is, immortal. 

It should come as no surprise that the great
Renaissance Christian humanists extolled the ad-
vent of the scientific assault on aging and mortali-
ty, providing the original mandate of modern
antiaging science. It therefore seems that the
Christian tradition, like Judaism, is complex and
ambivalent in its attitude toward so-called accept-
able dying. 

Thus, we must be careful not to overstate the
religious and ethical arguments either for or
against continued human life-span extension,
nor prematurely reach uninformed or unimagi-
native closure on the issue. The future will be dif-
ferent from the present, but by how much? And
how much will biological power over longevity
lead us away from the wisdom of nature and
human nature toward a dystopian vision of ‘‘fab-
ricated man’’ in which the species is divided into
those to whom the technology of radical life ex-
tension is available and those of a lower class to
whom such technology is unavailable? How will
intergenerational relations and justice between
the generations be affected? What sort of charac-
ter would one expect to find in people who grasp
at radical life extension, rather than accepting
the naturalness of dying within the current life
span? 

No issue of human ‘‘enhancement’’ is more
pointed both ethically and religiously than the
potential application of radical antiaging tech-
nologies. The issue is only further complicated
by the libertarian and entrepreneurial interests
that would make such enhancement available ac-
cording to one’s ability to pay, by the potential
for disturbing class division, and by the potential
protraction of morbidity and even of severe dys-
function. The issue of human cloning appears
relatively minor in comparison. 

STEPHEN G. POST

See also CELLULAR AGING; GENETICS; LIFE SPAN EXTEN-

SION; THEORIES OF BIOLOGICAL AGING: DNA DAMAGE;
THEORIES OF BIOLOGICAL AGING: ERROR CATASTROPHE.
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ANTIDEPRESSANTS
Depression in older adults is now being rec-

ognized as a severe and widespread health prob-
lem. Despite the availability of newer and safer
antidepressants, depression is often unrecog-
nized and undertreated in this population. Cur-
rently, there are several classes of
antidepressants available for treatment of de-
pression. They could be classified as monoamine
oxidase inhibitors (MAOIs), tricyclic antidepres-
sants (TCAs), selective serotonin reuptake inhibi-
tors (SSRIs), and the miscellaneous group. 

Monoamine oxidase inhibitors (MAOIs)

Monoamine oxidase inhibitors (MAOIs)
were the original antidepressants. MAOIs are
very potent but more risky to use, particularly in
older patients. MAOIs work by blocking the en-
zyme monoamine oxidase either reversibly or ir-
reversibly. MAOIs that block the enzyme
irreversibly are Iproniazid, Phenelzine, and Tra-
nylcypromine. While taking these medications,
patients have to avoid certain food products such
as cheese (which contain higher levels of tyra-
mine) as well as many over-the-counter cold
medications. In combination with MAOIs these
drug-food and drug-drug interactions may cause

alarming increases in blood pressure and could
be lethal. Since safer antidepressants are avail-
able now, these medications are seldom used. 

Reversible inhibitors of monoamine oxidase,
such as moclobemide and selegiline (only at
lower doses) were introduced with the claim that
they may not have the dangerous interactions
like the irreversible MAOIs. Nonetheless, recent
reports suggest that they should also be used
very cautiously. 

Tricyclic antidepressants (TCAs)

Tricyclic antidepressants (TCAs) work by in-
creasing the availability of the neurotransmitters
norephinephrine and serotonin in the synaptic
space between nerve cells in the brain. Until re-
cently this group of antidepressants was the
‘‘gold standard’’ in the treatment of late-life de-
pression and is still used as a standard to com-
pare newer antidepressants. This group includes
medication such as amitriptyline, amoxapine,
clomipramine, desipramine, doxepin, imipr-
amine, maprotyline, nortriptyline, protriptyline,
and trimipramine. Medications in this group
have been shown to slow conduction of electrical
impulses in the heart and could be lethal if a pa-
tient were to overdose with them. The TCAs also
have anticholinergic side effects (dry mouth,
blurred vision, constipation, urinary retention,
etc.) to which older patients are very sensitive
and thus are not currently used as first-line medi-
cation for late-life depression. Despite this,
nortriptyline is the best studied antidepressant
for acute and continuation treatment of depres-
sion in older patients. If nortriptyline is used, it
is essential that plasma concentrations be moni-
tored, since there is a proven blood level range
at which it is effective and safe. It is also recom-
mended that the electrocardiogram (ECG) be as-
sessed prior to starting and during treatment. 

Common side effects of the TCAs include dry
mouth, urinary retention, confusion, constipa-
tion, blurred vision, dizziness (may lead to falls
and fractures), and sedation. 

Selective serotonin reuptake inhibitors
(SSRIs)

Selective serotonin reuptake inhibitors
(SSRIs) act by increasing the concentration of se-
rotonin available to nerve cells. Currently the
most prescribed antidepressants in the world,
this group includes of citalopram, fluoxetine, flu-
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voxamine, paroxetine, and sertraline. The SSRIs
are safer and better tolerated than MAOIs and
TCAs. There is still some lingering controversy
as to whether they are as potent as the older an-
tidepressants for very severe depression. The
SSRIs are generally not lethal in overdose, which
is a significant benefit in the elderly depressed
patients who are at the highest risk for suicide.
The common side effects of SSRIs include nau-
sea, vomiting, diarrhea, headaches, anxiety, sex-
ual problems, and sleeplessness. Usually the side
effects are temporary in nature. In elderly peo-
ple, fluoxetine has been reported to cause some
weight loss, agitation, and also stays in the body
for a long time. Also, it should be noted that flu-
voxamine is not approved by the FDA (Food and
Drug Administration) for the treatment of de-
pression. Medications in this group are also
known to interact with other drugs often causing
a reduced metabolic breakdown. Of the available
SSRIs, citalopram and sertraline have relatively
lesser drug interactions and are well tolerated in
older people. These medications are also associ-
ated with some unusual side effects predomi-
nantly in elderly people. One such side effect is
the decrease in sodium in the blood (hy-
ponatremia). The other is the report of higher
incidence of Parkinson’s disease–like movement
problems in elderly people. There have been
some recent reports of falls in elderly patients
even with the use of SSRIs (which were previous-
ly thought not to increase the risk of falls in the
elderly when compared to TCAs). 

Miscellaneous

There are other antidepressants that do not
belong to the previous categories mentioned and
are grouped together here. 

There is some data showing that the antide-
pressant buproprion is effective in late-life de-
pression. It is thought to work by increasing the
amount of dopamine available to the brain nerve
cells and hence may be an attractive alternative
medication. It has few interactions with other
medications and fewer sexual side effects com-
pared to the SSRIs but there is some concern for
seizures at higher doses. 

Nefazodone works somewhat like the SSRIs,
but also has some other specific pathways
through which it acts. Limited information is
available at this time about the effectiveness of
this medication in late-life depression. It can
cause some very serious drug interactions. 

Venlafaxine works by increasing both nor-
epinephrine and serotonin, as do the TCAs.
However, it is much more selective than the
TCAs in affecting other nerve systems, which
contribute to side effects. Nonetheless increases
in blood pressure and nausea may be significant
problems for some patients when using this med-
ication. 

Mirtazapine works at multiple sites in the
brain to induce its antidepressant effect. There is
information that it may help older patients, par-
ticularly those at risk of significant weight loss.
Mirtazapine does increase appetite and also
causes sedation, which may actually be helpful
for some older people. 

Methylphenidate is not considered an an-
tidepressant but is sometimes used for older de-
pressed people who are significantly withdrawn
and lack motivation. Therefore it may be particu-
larly useful in older depressed people undergo-
ing rehabilitation. Limited data is available for its
effect in depression. 

St. John’s Wort, a popular herbal remedy for
mild to moderate depression, has not yet been
thoroughly evaluated in older adults. However,
St. John’s Wort has recently been found to cause
important drug interactions for many medica-
tions commonly used in the elderly, such as di-
goxin. 

LALITHKUMAR K. SOLAI

BRUCE G. POLLOCK

See also DEPRESSION; ELECTROCONVULSIVE THERAPY; IN-

TERPERSONAL THERAPY; PROBLEM SOLVING THERAPY. 
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ANXIETY
Anxiety is a normal part of life, and it occurs

over the entire life span. In particular, the expe-
rience of anxiety continues into later life. Just as
younger people worry about things important to
their stage of life, such as school, job, finances,
and family, so too do older adults worry about
health, family, finances, and their mortality. El-
derly persons are as likely to react with fear or
panic when danger is imminent as are their
younger counterparts. Anxiety is a normal re-
sponse to certain situations, and it can be useful
in helping people to cope with problems and to
manage threatening situations. Anxiety alerts us
to threats and provides the physiological readi-
ness needed for action. It may be very intense in
certain situations yet still be considered normal.

Figure 1
Important risk factors for anxiety disorders in
elders and younger adults

SOURCE: Author

However, if it occurs when there is no threat, or
if its intensity is far higher than the situation war-
rants, it is likely to be a symptom of an anxiety dis-
order. Excess anxiety that occurs repeatedly and
leads to distress and disablement is usually
caused by an anxiety disorder. 

Elders are susceptible to many of the same
treatable anxiety disorders that are seen in youn-
ger people. Sometimes this is because the disor-
der has been a lifelong condition. In other cases,
its onset is in late life, and then risk factors are
somewhat different than in younger people (see
Figure 1). However, anxiety disorders seem to be
more difficult to diagnose in the elderly popula-
tion, and the treatments that have proven effica-
cy in younger populations are largely untested in
elderly persons. The following three case exam-
ples exemplify the presentation of common anxi-
ety disorders in older adults, and also illustrate
the difficulties of diagnosing and treating these
disorders. 
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Case one: generalized anxiety disorder

Ethel, age seventy-one, has always been a
nervous woman. When interviewed by a psychia-
trist, she describes feeling worried about future
events that might happen. She explains she has
had these worries ‘‘for as long as I can remem-
ber.’’ At times, she has bouts with fatigue, head-
aches, and muscle aches. She says that what
bothers her most is her chronic insomnia, and
she has taken many different medications for
sleep throughout her life. ‘‘I take my sleeping
pills and I do just fine,’’ she says. However, her
family doesn’t agree. Her daughter is distressed
by Ethel’s constant need for reassurance: ‘‘When
mom’s really worried about something, she’ll
phone me ten to twenty times in a day. Some-
times she seems paralyzed by her worries.’’
When asked about this, Ethel reveals that she
does have difficulty controlling her worries and
that she takes an extra sleeping pill in the day-
time for ‘‘nerves.’’ 

Ethel has classic signs of generalized anxiety dis-
order, a condition marked by constant distressing
worries that the person finds difficult to control.
Up to 2 percent of elderly people are afflicted by
this condition at any time, which tends to be
chronic (either constant throughout life, as in
Ethel’s case, or waxing and waning). Few people
with this condition ever seek treatment for it. It
is typical for older adults with generalized anxi-
ety disorder to have many physical symptoms,
such as Ethel’s fatigue and headaches, so they
often seek care from primary-care and specialty
doctors for these physical symptoms, receiving
unnecessary medical workups and medications
without ever realizing the psychological basis for
their problems. 

When underlying anxiety is recognized by a
doctor, it is often treated with a medication in the
class called benzodiazepines. Valium (diazepam) is
a well-known example of this type of medication.
Unfortunately, this is not necessarily the best
treatment, as benzodiazepines have side effects
such as memory impairment, slowed reaction
time (for example, when driving), and impaired
balance, compounding problems an elderly per-
son might have already. If so, these side effects
are potentially of serious concern. Other treat-
ments known to be efficacious for generalized
anxiety disorder in younger adults, such as cer-
tain types of antidepressant medications and psy-
chotherapies such as cognitive-behavior therapy
may be better choices. However, these treat-

ments have not yet been proven efficacious in the
elderly population, though there are many re-
ports of them alleviating this condition. In
Ethel’s case, her primary-care physician eventu-
ally convinced her of the underlying anxiety
basis behind her symptoms and the need for a
different type of medication. She was willing to
try this because she trusted him, and within
weeks both she and her daughter were feeling
much better. She understood that this treatment
would probably be needed long-term. 

Case two: agoraphobia

Jim, age sixty-seven, never had any ‘‘nerve
problems’’ in his life, according to his family.
However, after suffering from a stroke, in which
he lost movement on the left side of his body and
fell, hurting his face and arm, he developed de-
bilitating fears. After hospitalization, Jim re-
ceived physical rehabilitation to help him regain
his functioning. Nevertheless, he remains a
‘‘prisoner in his own home,’’ as his son describes
it: ‘‘Dad was fiercely independent before the
stroke and did everything himself; now, he seems
afraid to do anything alone.’’ Jim says that be-
cause of his stroke-related weakness he can lon-
ger do many of the things outside the house that
he used to do; he feels his walking is too un-
steady. Jim’s physical therapist is surprised at the
degree of restriction. The therapist says that Jim
does have enough strength; he simply becomes
very fearful walking when someone is not near-
by. When pressed, Jim agrees he has a great fear
of falling: ‘‘Of course I’m scared; I could fall at
any time and break my hip.’’ Oddly, he is not re-
assured either by his physical therapist telling
him that he is very unlikely to fall, nor by descrip-
tions of other stroke sufferers who regained their
independence. Jim cannot shake the anxiety that
overcomes him when he thinks of going for a
walk. As a result, Jim is considering moving from
his home to a personal care home. 

Jim’s case is one of agoraphobia, literally ‘‘fear
of the marketplace.’’ This condition is character-
ized by fear of being trapped and unable to es-
cape, or being alone and unable to get help in the
event of having a physical problem. Agoraphobia
is a common disorder in older individuals; it is
estimated that it affects up to 8 percent of elderly
persons. In younger individuals, agoraphobia
usually develops after someone has experienced
one or more panic attacks. In the elderly, howev-
er, agoraphobia often occurs for other reasons.
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Older adults can develop agoraphobia after
medical events such as stroke, or traumatic
events such as falls. The disorder can be difficult
to detect, partly because the very nature of the
disorder is to avoid going places, and this inhibits
the person from seeking treatment. Jim’s case ex-
emplifies another diagnostic difficulty in the el-
derly: they often tend to normalize anxious
behavior by either denying it exists or attributing
it to realistic medical-related concerns. 

Unfortunately, Jim’s case illustrates a very
common problem—that of anxiety disorders
compounding or amplifying a disability caused
by medical events. In Jim’s case, a stroke that
might only lead to minor changes in function is
instead a severely disabling event when com-
bined with agoraphobia. Another issue in this
case is the need to rule out a depressive disorder.
Depression is very common in elderly persons
who have suffered medical events such as stroke,
and it is frequently seen in those who suffer from
an anxiety disorder. In Jim’s case, his amplified
disability might be not only from agoraphobia,
but from depression as well. The optimal treat-
ment of agoraphobia in younger adults is exposure
therapy, by which the individual is repeatedly ex-
posed to the feared situation while receiving pro-
fessional advice from a therapist. As with other
treatments for anxiety disorders, the efficacy of
exposure therapy in older adults is unproven but
promising. Some medications also help relieve
agoraphobic symptoms, but these are also un-
proven in elderly persons. 

Case three: obsessive-compulsive disorder

Susan, who is seventy, agrees that she is a
very ‘‘clean’’ person. She spends much of each
day cleaning and ordering her house. She de-
scribes having this behavior ever since child-
hood, when she avoided getting muddy and
dirty. She says that her husband doesn’t mind:
‘‘He says I’m a good housekeeper.’’ Susan seems
happy, too; proud of her clean house. However,
more probing with questions reveals the extent
of her problem: she explains that, all her life, she
has felt very anxious about dirt, germs, and dis-
order. Earlier in her life she spent essentially all
of each day cleaning, sometimes confining her-
self to one small square of a room, ‘‘so I could
really get it clean.’’ This behavior led to the loss
of her only job (ironically, as a cleaning woman)
and, for a time, estrangement from her husband
and children. Her anxiety disorder was compli-
cated by depression in her thirties and forties. 

For the last several years, Susan has been tak-
ing a medication similar to Prozac (fluoxetine).
She is doing much better: ‘‘Now I only spend
three hours per day cleaning, and I can eat in a
restaurant without bringing my disinfectant.’’
But she still acknowledges significant distress at
times, and while her relationship with her family
is improved, there is still significant strain when
her children bring their children over. ‘‘I just
have to clench my teeth and bear it when they
spill something.’’ 

Obsessive-compulsive disorder (OCD) is a combi-
nation of obsessions—repetitive, intrusive, un-
wanted thoughts, images, or impulses—and
compulsions—repetitive acts done to ward off
obsessions and/or to reduce anxiety. OCD occurs
in about 1 percent of the elderly population and,
since it is chronic, it will probably increase as in-
dividuals with this disorder enter the ranks of the
aged. Susan’s case exemplifies the chronic nature
of OCD: she has suffered with it for sixty-plus
years! Her case also illustrates an unfortunate
complication of anxiety disorders: depression.
The disability, in terms of job difficulties and
strained relationships, is also typical of chronic
anxiety disorders at any age. Susan’s response to
medications known as serotonin reuptake inhibitors
is typical: helpful but incomplete. In younger
adults, a type of psychotherapy known as behav-
ior therapy can be effective; however its efficacy
is unknown in elderly persons. 

Other disorders

A panic attack is defined as a sudden intense
feeling of fear associated with physical symptoms
such as chest pain, shortness of breath, dizziness,
shaking, feeling hot or cold, sweating, and nau-
sea—in short, the symptoms caused by adrena-
line release in a fight-or-flight response. A typical
panic attack lasts about ten minutes. Panic disor-
der is diagnosed in people who have recurrent
unexpected panic attacks along with persistent
fear of these attacks or fear of what they mean or
what they might cause. While this disorder is be-
lieved to be relatively rare in the elderly popula-
tion, it may be that the disorder is difficult to
diagnose because elderly individuals and their
doctors attribute such physical symptoms to car-
diac, respiratory, or other medical conditions.
This misattribution has been illustrated earlier in
this entry with other types of anxiety disorders as
well. 

Social phobia, also called social anxiety disorder,
is a common disorder that typically begins early
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in life and usually lasts in some form throughout
the life span; not surprisingly, it is seen in elderly
persons, with about 1 percent suffering from the
disorder. Its main feature is a fear of being criti-
cized or humiliated while being observed or scru-
tinized by others. Its most common form is stage
fright, or public-speaking phobia, but in the more
severe cases, fear of eating, talking, or even being
seen in public can paralyze individuals. Typical-
ly, elderly persons will have lived with this disor-
der for their entire lifetime and have adapted;
that is, they have avoided feared situations (such
as speaking in public) for so long that they view
their lives as unaffected. 

Specific phobias are the most common anxiety
disorders: they are an intense, irrational fear of
some situation. Common examples are acropho-
bia: fear of high places; and claustrophobia: fear of
enclosed places. While considered less severe
than other disorders, they can sometimes be
quite disabling (e.g., the acrophobic who quits his
job in a high-rise building). Similar to social pho-
bia, elderly persons with specific phobias will
probably have had these conditions for their en-
tire life and have changed their lifestyle to avoid
the feared situation or object. 

Post-traumatic stress disorder (PTSD) is a type of
response to an event that threatens or causes se-
rious physical harm or even death, while also
causing feelings of horror and/or helplessness.
For example, being mugged or raped, or being
shot at in battle can cause PTSD. It is diagnosed
if the individual reexperiences the trauma in the
form of nightmares, visions, or flashbacks, and if
he or she exhibits chronic avoidance behavior
and hyperarousability. The prevalence of this
disorder is unknown in older adults. While it is
common in such groups as combat veterans, it
can also occur after serious medical events such
as stroke and heart attack. In younger adults,
PTSD tends to be chronic, lasting decades, and
it is typically only partly responsive to medication
(serotonin reuptake inhibitors). The course and
response to treatment of this disorder in elderly
persons is unknown, but as the combat veterans
from the Korean and Vietnam wars grow older,
much more will need to be known about this dis-
order as it presents in older adults. 

Many older adults have problems with anxi-
ety at some point in their life but do not have
symptoms that meet the criteria for one (or
more) of the above-described disorders. This is
partly because the disorders described above

were validated in younger age groups; thus, they
may not describe the underlying disorder of
many elderly persons suffering from symptomat-
ic anxiety. As research in the field of geriatric
psychiatry increases, anxiety disorders unique to
older adults may be discovered. In any event, an
older adult who suffers from anxiety should not
be dismissed simply because their symptoms do
not share features with the disorders described
above. 

The case examples presented here show
some typical features of anxiety disorders as they
present in older adults: they are common,
though less so than younger adults, and they are
not simply a ‘‘normal’’ reaction to aging or medi-
cal events. Further, they tend to be chronic and
lead to much distress and disability, especially in
combination with disabling chronic medical con-
ditions such as stroke. 

The problems with recognition and treat-
ment of anxiety disorders in later life are twofold.
First, there is the difficulty recognizing the disor-
der in an individual who may have lived with
anxiety their entire life and view it as normal, or
who may misattribute anxiety symptoms to medi-
cal problems common in this age group. Second,
treatment options are for the most part unprov-
en in older populations, due to the lack of con-
trolled clinical trials for elderly persons with
anxiety disorders. On the other hand, it is known
that elderly people with depression respond to
medication and psychotherapy just like their
younger counterparts, and it is likely that this will
be true for anxiety disorders as well. In the fu-
ture, understanding of the presentation and
treatment of anxiety disorders in the elderly will
improve if there is better education of the public
about these disorders and more treatment re-
search to assure that potential treatments can
find their place with elderly populations, just as
in younger adults. 

ERIC LENZE

M. KATHERINE SHEAR

See also DEATH ANXIETY; DEPRESSION; GERIATRIC PSY-

CHIATRY. 
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APHASIA
See LANGUAGE DISORDERS 

AREA AGENCIES ON AGING
In 1965, when the Older Americans Act

(OAA) was passed, all aging program allocations
went from the State Unit on Aging (SUA) in each
state directly to service providers. During the late
1960s and early 1970s, social movements precipi-
tated a move towards community-based plan-
ning for government-funded programs. The
result of this shift was that local decision-making
occurred at the regional, rather than state or na-
tional, level. Thus, in 1973, the OAA was re-
authorized, creating the Area Agencies on Aging
(AAA). An Area Agency on Aging is a public or
private agency designated by a state to address
the needs and concerns of all older Americans at
the local level. This regional approach provides
everyone with an opportunity to participate in
the planning of services for older adults in their
community. 

The OAA also established the Native Ameri-
can Aging Programs, known as Title VI.
Through these programs, funds are provided to
a tribal organization, which serves the same func-
tion for the American Indians, Aleuts, Eskimos,
and Hawaiians as the AAA provides to the states.

Creating an AAA

The OAA gives the SUAs the authority to di-
vide a state into planning and service areas. Since
1973, these areas have been synonymous with
AAAs. In creating a planning service area and
designating an AAA, the OAA mandates that the
states must consider, ‘‘. . .the geographical distri-
butions of older individuals in the state, the inci-

dence of need for supportive services, nutrition
services, multipurpose senior centers, and legal
assistance, the distribution of older individuals
who have the greatest economic need (with par-
ticular attention to low-income minority individ-
uals) residing in such areas, the distribution of
older individuals who are Indians residing in
such areas, the distribution of resources available
to provide such services or centers, the bounda-
ries of existing areas within the state which were
drawn for the planning or administration of sup-
portive service programs, the location of units of
general purpose local government within the
state, and other relevant factors’’ (Older Ameri-
cans Act, Section 3025). 

At the national and regional level, the aging
network includes: 

• The Administration on Aging and its ten re-
gional offices, which are part of the Depart-
ment of Health and Human Services

• Fifty-seven state offices on aging at the state
and territorial level

• 655 Area Agencies on Aging
• 230 Native American Title VI aging pro-

grams.

An integral part of every AAA is its advisory
board. The purpose of the advisory board is to
provide input into the development and imple-
mentation of the planning document for the
AAA. This advisory board also functions as the
eyes and ears of the community, ensuring cons-
tant feedback to the AAA on its initiatives. 

An AAA can be either a public or a nonprofit
agency designated by the SUA to address the
needs and concerns of all older adults at a desig-
nated local level. If the AAA is a public agency,
it is usually located within an umbrella organiza-
tion, such as a county or city government or a re-
gional planning council. The name Area Agency
on Aging is a generic name; specific names may
vary by location. Regardless of what name is uti-
lized, every AAA must be listed in the yellow
pages of phone books under the title Area Agency
on Aging, thus ensuring that anyone in the coun-
try can easily access their local AAA. 

Function and responsibility of an AAA

The main function of an AAA is to be the
community focal point in administering OAA
program objectives. The main objective for an
AAA is to create aging programs in the local com-
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munity that will foster, assist, and encourage in-
dependence in older adults. To meet these
objectives, agencies assume the following respon-
sibilities: 

• Assessing the needs of older persons in the
community

• Identifying service gaps in the community,
and finding solutions to meet the needs of
the community and fill the service gaps

• Developing a comprehensive and coordinat-
ed service plan, called an Area Plan, which is
submitted to the State Unit on Aging for ap-
proval

• Funding services with available resources,
based on need

• Monitoring service providers and evaluating
the effectiveness of service

• Serving as a visible and effective advocate for
all older adults in the planning service area

Not all AAAs perform the same function in
every community, but they all serve as a conduit
to services for older adults. Nationally, all AAAs
are responsible for administering OAA funds. In
addition, many states designate the AAA to ad-
minister other funds, including Medicaid Waiver
funds, state general fund revenues for older
adult programs, Title XX funds, and even some
local tax-generated service dollars. Area Agencies
on Aging administer these funds largely through
contracts with local service providers. Technical-
ly, AAAs may only provide information, referral,
outreach, and case management services; a waiv-
er from the state is required to provide other di-
rect services. In order to provide other services,
an AAA must demonstrate that no other provider
is available, or that an adequate supply of services
for older adults does not exist. 

The planning process

Part of the responsibility of each AAA is the
development a four-year Area Plan, which is a
strategic plan on aging. The SUA then incorpo-
rates these plans into its master plan, which in
turn is submitted to the Administration on Aging
(AoA). The planning process for the Area Plan is
carefully orchestrated. It must include input
from the community, older adults, service pro-
viders, and any other interested parties. This en-
sures that the local community is both informed
about aging issues and has an opportunity to
shape the services provided. In addition, the
community has an opportunity to be educated

about trends in the aging population, limitations
in funding, needs, gaps, and funding shortfalls.
Using all the information captured in the public
forum process, the AAA creates a draft, which is
open for public comment. After community
input is gathered, the advisory council and staff
make the necessary adjustments to the Area Plan,
and it is submitted to the SUA for approval. 

It should be noted that the OAA has had in-
sufficient funds for programs since its inception.
The shortage was especially apparent from 1980
through 2000. During this period, there was lit-
tle growth in funding, while inflation and the
growth of the over-sixty population actually de-
creased the per capita dollars available to serve
older adults. The lack of funding caused many
AAAs to seek new sources of financial support. In
2000, however, with the reauthorization of the
OAA, Congress supported the largest increase
ever for the OAA and funded $125 million for an
Adult Caregivers Program. 

The other important component of the AAA
is coordination. Even though the OAA does not
fund all aging programs, AAAs have the respon-
sibility to coordinate other available sources of
revenue to avoid duplication, enhance services,
and create a comprehensive service network. For
example, if a local United Way concentrates its
funding on medical transportation, the AAA can
then direct its resources to another priority ser-
vice. 

Accessing services

The AAA and Title VI agency in each com-
munity provide information and assist individu-
als in accessing services that fall into five broad
categories: information and access services, com-
munity-based services, in-home services, hous-
ing, and elder rights. 

Information and access services consist of the
following: Information and referral assistance, which
provides assistance with locating services avail-
able in the community; health insurance counseling,
which helps older adults understand their rights
under Medicare, Medicaid, and managed care,
and provides information about Medigap and
other long-term care insurance policies; client as-
sessment, which consists of a home visit by a
trained professional to assess needs and service
eligibility; care management, which is a plan of care
developed in consultation with the client and
family to ensure maximum independence and
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autonomy for the client; transportation for older
adults to medical appointments, shopping, and
meal sites; caregiver support, which provides edu-
cation, counseling, and resources to caregivers
while they are providing care to a spouse, older
family member, or friend; and retirement planning
and education to help older adults nearing retire-
ment to focus on issues such as pension, health
concerns, legal issues, and work and leisure op-
tions. 

Community-based services comprise employ-
ment services to assist older adults in finding
meaningful employment through the use of skill
assessment, job counseling, and job placement;
senior centers to provide social, educational, recre-
ational, and physical activities for older adults, as
well as a meal site; congregate meals, which are
served to older adults in a senior center or group
setting for the purpose of providing a nutritious
meal in a highly social environment; adult day ser-
vices, which provide community-based care for
functionally impaired older adults, usually dur-
ing the day hours, providing a respite for care-
givers; and volunteer opportunities. 

In-home services include home delivered meals,
usually a midday or evening nutritious meal de-
livered to an older adult who is unable to prepare
a meal. Meal delivery also provides a social con-
tact for the meal recipient, which may be the
homebound older adult’s only live contact with
the outside world. Homemaker assistance provides
help with light housekeeping, laundry, cooking
and shopping for the individual who just needs
a little help living in the community, while chore
services include major housecleaning, pest con-
trol, snow removal, and yard work. Telephone re-
assurance provides a regular daily call to an older
adult. This service can reduce the feeling of isola-
tion, and it provides a check on the older per-
son’s well-being. Friendly visiting provides a
friendly visit to a homebound older adult; and
emergency assistance and weatherization provides as-
sistance paying fuel bills. The emergency response
system provides older adults with an electronic de-
vice that can be activated to call for help. Home
health services include visiting nursing, medication
dispensing, health monitoring, various thera-
pies, and instruction for individuals and family
members, while personal care services provide as-
sistance in bathing, grooming, feeding, mobility
and other activities. Respite care provides a need-
ed short-term break for caretakers by providing
care for an older person. 

Housing services include senior housing,
which provides alternatives designed to meet the
needs of older adults who wish to remain in an
independent living environment, and alternative
community-based living facilities, which includes a
range of housing options that bridge the gap be-
tween independent living and nursing homes.
This includes assisted living and adult foster
care. 

Elder rights provide legal and social help to
older adults. Legal assistance provides legal advice
and counsel for older persons and families who
have legal and financial concerns; elder abuse pre-
vention programs are designed to alleviate situa-
tions of abuse, neglect, or self-neglect—these
programs include adult protection, guardian-
ship, and conservatorship; and ombudsmen services
are available to investigate and resolve com-
plaints that involve older persons living in long-
term care facilities. 

Having to cope with the failing health of a
spouse, family member, or friend can be emo-
tionally draining, and finding the right help can
be difficult and frustrating. However, through
the AAA system, even relatives who live out of
town can access necessary services, as a local AAA
can provide information about the agencies in
other localities. In this way AAAs serve as gate-
keepers of information—they can provide an-
swers about aging services in their community, as
well as access to a nationwide network of AAAs.
They provide security for the family that must
live away from parents, and provide needed sup-
port to the older citizen trying to live at home
with honor and dignity. 

ROBERT LOGAN

See also ADMINISTRATION ON AGING; CONGREGATE AND

HOME-DELIVERED MEALS; HOME CARE AND HOME SER-

VICES; HOUSING; OLDER AMERICANS ACT; SENIOR CEN-

TERS; SOCIAL SERVICES. 

INTERNET RESOURCES

Administration on Aging. The AoA website pro-
vides information on the Older Americans
Act. www.aoa.gov 

National Association of Area Agencies on Aging.
The N4A website is a good source of informa-
tion on AAAs. www.n4a.org 
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ARTHRITIS

Background

The prevalence of arthritis (chronic damage
of the joints) increases with age because the most
common form, osteoarthritis, is age related, and
also because chronic arthritis, particularly rheu-
matoid arthritis, persists into old age even when
starting in early adult life (Silman and Hoch-
berg). Osteoarthritis and rheumatoid arthritis
are common, and represent two distinct but re-
lated mechanisms of joint disease in old age: re-
spectively, ‘‘wear and tear’’ and inflammation. 

The clinical features of arthritis. Pain is the
predominant symptom. Most pronounced on
movement, it also occurs at rest, after exercise,
and at night. The other main complaint is stiff-
ness, occurring in the morning and after exer-
cise, when it is termed ‘‘gelling.’’ In inflamma-
tory arthritis, morning stiffness exceeds thirty
minutes. Joint swelling is common, due to syno-
vitis (inflammation of the joint lining), synovial
effusions (swelling due to fluid in the joint cavi-
ty), and bony swelling around joints. Crepitus,
grating when joints are moved, characterizes os-
teoarthritis. Arthritis causes muscle weakness
that may be profound. Finally, there may be loss
of movement due to joint swelling, muscle weak-
ness, and deformities when joints are damaged.

The effects of arthritis. Arthritis causes dis-
ability and impairs quality of life due to the direct
effect of inflammation of the synovium (synovi-
tis). The pain, inflammation, and joint destruc-
tion of synovitis are compounded by muscle
weakness and decreased sense of joint (pro-
prioception) (British League Against Rheuma-
tism). 

Osteoarthritis

Osteoarthritis is common and, at older ages,
becomes virtually universal. It is an active pro-
cess, not just wearing out of joints or ‘‘degenera-
tive joint disease’’ (Joint Working Group of the
British Society for Rheumalology and, Research
Unit of the Royal College of Physicians). 

Causes and disease mechanisms. There are
progressive changes in osteoarthritic cartilage.
Initially the collagen (the material that provides
important lining of bones) framework is dam-
aged by changes in structural complex sugars
(proteoglycans), in the cartilage matrix, and in

water content. Attempted repair increases the
number and activity of cartilage cells (chondro-
cytes). This leads to the production of degrada-
tive enzymes. Subsequent fissuring, cartilage
ulceration and matrix loss makes damage irre-
versible. There is variable accompanying inflam-
mation of the synovium that lines the joints, as
well as changes in adjacent bone. Predisposing
factors for osteoarthritis include age, female sex,
family history (indicating genetic predisposi-
tion), obesity, previous trauma, repetitive occu-
pational stress, and previous inflammation, such
as rheumatoid arthritis. Osteoarthritis increases
with age. By sixty-five years most people have
X-ray evidence of osteoarthritis, though under
30 percent have symptoms. 

Clinical features. Pain is the dominant
symptom. It is usually activity related, varies in
severity, and has periods of remission. Associated
symptoms include morning stiffness (usually
under thirty minutes), postexercise gelling, bony
swelling, limited movement, and muscle weak-
ness. Examination shows bony swelling, tender-
ness, and crepitus. Effusions, usually in the
knees, are common. 

Osteoarthritis can involve one or many
joints. Generalized osteoarthritis involves the
small joints of the fingers, especially those at the
knuckles closest to the ends, as well as the wrists,
knees, and hips. 

Investigations. Blood tests are usually nor-
mal, although some elevation of tests for inflam-
mation can be seen. Tests for the protein known
as rheumatoid factor are negative. X-rays show
joint space loss, and increased bone underneath
and at the edges of joints, called subchondral
sclerosis and marginal bony outcroppings (osteo-
phytes), respectively. In late disease, joints can be
totally destroyed. Isotope bone scanning (scinti-
graphy) shows increased activity of the joints in
early disease. 

Rheumatoid arthritis

Rheumatoid arthritis, the most common
type of inflammatory arthritis, is characterized by
persisting inflammatory synovitis resulting in
joint damage and systemic reactions, although it
can vary in its severity and general effects (Scott
et al.; Sewell). 

Causes and disease mechanisms. The cause
of rheumatoid arthritis is unknown, but is vari-
ously attributed to autoimmunity, bacterial infec-
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Figure 1
How joints are affected by arthritis.

SOURCE: Drawing by Hans and Cassidy for the Gale Group.

tion, or viral infection. The synovium is
infiltrated with white blood cells called lympho-
cytes, which are seen where inflammation is
chronic. Synovial cells proliferate and blood ves-
sels increase markedly. Synovial fluid contains
many white blood cells known as polymorphonu-
clear leukocytes. There are accompanying de-
structive changes in joint cartilage and bone. 

Rheumatoid arthritis is associated with rheu-
matoid factor production. Several different im-
munoglobulin classes can be involved, especially
IgM and IgA. A minority of cases remain serone-
gative. Rheumatoid arthritis has a genetic com-

ponent. It involves three times more women
than men, its prevalence increases with age, and
it involves 0.25–1 percent of adults and 3–5 per-
cent of elderly women. 

Clinical features. The onset of rheumatoid
arthritis is usually insidious over several months,
though some cases have an acute onset. Charac-
teristic features are joint pain, swelling, and
morning stiffness lasting several hours. Typically
it involves small joints of the hands and wrists in
a symmetrical distribution. Large joint involve-
ment indicates severe disease. In early disease
the findings are subtle, while in late disease there
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Figure 2
The normal knee joint

SOURCE: Author

are obvious changes, such as the self-descriptive
swan-neck and ‘‘boutonnière’’ deformities in the
fingers. Large joint damage causes immobility
and disability. 

Features apart from joint inflammation
(extra-articular features) are common. Rheuma-
toid nodules at sites like the elbow indicate se-
vere, rheumatoid factor–positive disease. Other
extra-articular features include dry eyes and dry
mouth (Sjögren’s syndrome), leg ulcers, nerve
damage, lung disease, and inflammation of the
pericardium, sclera, and blood vessels. 

Investigations. Blood tests are usually ab-
normal. Rheumatoid factors are antibodies pro-
duced by the individual against constituent
proteins (auto-antibodies). They bind to one end
of normal immunoglobulin, the Fc portion. They
occur in about two-thirds of cases, as well as in
other disorders with persisting immune inflam-
mation and in many healthy individuals. Other
abnormalities reflect the systemic inflammatory
response. The erythrocyte sedimentation rate is
elevated. Specific measures of acute inflamma-
tion, such as C-reactive protein, are also elevated.
By contrast hemoglobin levels can be low. 

Juxta-articular erosions, a key diagnostic
finding, are next to the joint on X-rays of the
hands and feet. Other changes are osteoporosis

around the joints and loss of joint space. In late
disease there is destruction and ankylosis (fusion
of the joint due to bone growth). Scintigraphy
shows increased blood flow around involved
joints in early disease, though such findings are
not specific. 

Seronegative arthropathies

Seronegative arthropathies usually involve
only a few joints, are less severe than rheumatoid
arthritis, and tests for rheumatoid factor are neg-
ative, (hence the term ‘‘seronegative’’). Psoriatic
athritis, the most important type in elderly peo-
ple, is a specific type of arthritis seen in associa-
tion with psoriasis. Other disorders include
reactive arthritis, colitic arthritis in inflammatory
bowel disease, and the peripheral arthritis of an-
klyosing spondylitis, a disorder characterized by
involvement of the spine. 

Classification and causes. Unifying themes
are the presence of an infective trigger and the
genetic risk associated with HLA-B27, one of the
genes found in normal human white blood cells.
This is found 95 percent of cases of ankylosing
spondylitis and less often in the other disorders.

Ankylosing spondylitis, colitic arthritis, and
reactive arthritis usually begin in early adult life;
in the elderly the predominant clinical concern
is their late consequences, mainly due to joint
failure. Psoriatic arthritis may present de novo in
the elderly. 

Clinical features. There are a number of
clinical patterns of psoriatic arthritis, including
oligoarthritis (arthritis that involves only a few
joints); a symmetrical polyarthritis, often indis-
tinguishable from rheumatoid arthritis; distal ar-
thritis of the distal interphalangeal joints; and
arthritis mutilans, a rare cause of severe joint
damage. Other forms of seronegative arthritis
predominantly involve oligoarthritis. 

Investigations. There are no specific labora-
tory tests. Acute-phase reactants like the ESR and
C-reactive protein may be elevated. Rheumatoid
factor is usually negative. X-rays may show mar-
ginal erosions. Isolated destruction of individual
joints with pencil and cup deformities suggests
psoriatic arthritis. Axial disease with sacroilitis
and spinal fusion characterize ankylosing spon-
dylitis. 

Gout

Causes and disease mechanisms. Gout is a
form of inflammatory arthritis that results from
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the deposition of urate crystals in the synovium
(Van Doornum and Ryan). Uric acid, the end
product of metabolism of some important pro-
teins, results from endogenous purine metabo-
lism with an important, though minor dietary
contribution. In other words, while diet has some
impact on gout, the idea of gout as chiefly the re-
sult of too much rich food and drink (the ‘‘patri-
cian malady’’) is untrue. Hyperuricemia is seen
prior to episodes of arthritis and progesses to
gout when large increases in body stores of uric
acid make it impossible for the body to adapt.
Synovial urate crystals activate inflammatory
pathways either directly or after coating by pro-
teins such as immunoglobulins. 

Hyperuricemia (high uric acid levels in the
blood) is common, with a male predominance; it
involves 5 percent of men. Risk factors include
obesity, renal disease, high alcohol intake, and
diuretic use. It is also seen as part of ‘‘syndrome
X,’’ which consists of abdominal obesity and high
blood pressure, and is a potent risk for arthros-
celerosis and heart disease. Gout is less common,
involving 0.2–0.5 percent of men. 

Clinical features. Gout may be precipitated
in patients with hyperuricemic gout by excess al-
cohol, metabolic disturbances due to surgery or
trauma, or diuretic therapy. Classical gout in-
volves the big toe (podagra), making it exquisite-
ly painful, red, swollen, and tender. The onset
may involve multiple joints, particularly those of
the lower limbs. It is unusual for both lower limbs
to be affected at the same time. Initial attacks
often resolve after a few days and can be followed
by recurrent episodes. These can progress to
chronic arthritis. Some cases with established
gout have subcutaenous urate crystals deposits
(known as tophi) in the pinnae of the ears, fin-
gers, and elbows. 

Investigations. If joint fluid from an affected
joint is aspired (which is often very difficult to
do), detecting intracellular uric acid crystals
under the microscope is diagnostic. Most pa-
tients have elevated serum uric acid levels,
though only a minority of patients with hyperu-
ricemia have gout. Acute attacks result in an ele-
vated ESR and high white cell count. In
established gout X-rays show punched-out ero-
sions with sclerotic margins, often distant from
the joint margins. 

Figure 3
Heberden’s and Bouchard’s nodes

SOURCE: Author

Calcium pyrophosphate deposition
disease

Some patients have a disorder similar to gout
without synovial fluid uric acid crystals (Fam).
Instead they have intracellular calcium pyro-
phosphate dihydrate crystals, a condition known
as pseudogout. Such crystals also occur in osteo-
arthritis and a range of arthropathies, so that
they are an important cause of arthritis in older
people. 

Causes and disease mechanisms. Calcium
pyrophosphate is widely distributed in the body,
and it is unclear why it sometimes forms crystals
that induce inflammation. These crystals are
often associated with metabolic disturbances
such as parathyroid disease and a blood disorder
known as hemochromatosis. Pathologically the
crystals trigger a cascade of inflammatory path-
ways that mirrors gout. 

Pyrophosphate crystals account for up 50
percent of acute attacks of crystal arthritis. Simi-
lar crystals are seen in the cartilage of many
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elderly people, a condition termed chondrocal-
cinosis. Seen in a minority of seventy year olds
but the majority of ninety year olds, its pathologi-
cal significance is often uncertain. 

Clinical features. As is suggested by the
name, acute pseudogout is similar to classical
gout and can be precipitated by metabolic distur-
bances such as trauma. The arthritis develops
suddenly, with one or several inflamed, painful,
swollen, and tender joints. It typically involves
knees, shoulders, and wrists. Many patients have
recurrent episodes. Some cases have chronic ar-
thritis, often with some joint inflammation occur-
ring over and above osteoarthritis. 

Investigations. Intracellular pyrophosphate
crystals are visible on polarizing light microscopy
of aspirated synovial fluid. X-rays may show
chondrocalcinosis, indicating crystal deposition
in joint cartilage. Blood tests either are normal or
show evidence of mild inflammation with a
raised ESR. 

Other arthropathies. Other forms of arthri-
tis important in the elderly include septic arthri-
tis and arthritis linked to polymyalgia
rheumatica and malignancy. Septic arthritis
often complicates pre-existing chronic arthritis,
particularly rheumatoid arthritis, and results in
an acute exacerbation of joint problems and sys-
temic involvement. Unless there is a high thresh-
old of diagnostic suspicion, it can be difficult to
diagnose until the joint sepsis is advanced. Ar-
thritis in polymyalgia rheumatica and malignan-
cy is mild, polyarticular, nonerosive, and
seronegative for rheumatoid factor. 

Management

General principles. Management aims are
controlling pain, minimizing disability, reducing
progressive joint damage, and limiting function-
al and social handicaps. Most arthropathies can
be managed by family physicians with a minority
of cases needing specialist referral; the exception
is rheumatoid arthritis, which invariably needs
specialist input. General management principles
for most forms of arthritis comprise patient
education, lifestyle advice, treating pain with
analgesics, and treating pain and inflammation
with non-steroidal anti-inflammatory drugs
(NSAIDs). 

Nondrug treatments. Advice, education,
and support that benefit patients or their care
givers can be provided by medical and a variety

of support staff (Puppione). Self-efficacy, main-
taining general health and fitness, and avoiding
obesity all need emphasis. Aids and appliances,
such as walking sticks and footwear, have modest
benefits, though not all elderly patients are will-
ing or able to use them. 

Exercise program that improve general fit-
ness and muscle strength are effective. They in-
volve lifestyle changes such as regular walking
and specific muscle-strengthening program like
quadriceps exercises. There is good evidence
that they are effective in osteoarthritis, but evi-
dence for rheumatoid arthritis and other arthro-
pathies is less convincing. 

Analgesics and NSAIDs. Simple analgesics
like acetaminophen are effective and safe in all
forms of arthritis in the elderly (American Col-
lege of Rheumatology). One disadvantage is that
patients are reluctant to take enough ac-
etaminophen (e.g., 1 gram four times daily).
Other analgesics,such as tramadol and dihydro-
codeine, are effective in relieving arthritic pain,
though constipation with dihydrocodeine and
disorientation with both drugs limit their use.
Compound analgesics, especially coproxamol
(dextropropoxyphene and acetaminophen) are
widely used, though there is limited evidence
that they are better than acetaminophen. 

Nonsteroid anti-inflammatory drugs
(NSAIDs) are widely used to treat pain and in-
flammation. Short courses of NSAIDs reduce
pain and joint swelling over several days or
weeks, and maintain these benefits for several
months. There is limited evidence for longer-
term benefits. The drawback with NSAIDs is
their frequent adverse reactions. The most im-
portant are gastrointestinal reactions, which
range from mild indigestion to severe gastroin-
testinal ulcers, hemorrhages, and perforations.
Other reactions include rashes and renal and
liver impairment. There are variations in the
prevalence of severe gastrointestinal reactions
with different NSAIDs. Older drugs like indo-
methacin cause more problems than newer
drugs like nabumetone. Recently introduced
coxibs like rofecoxib and celecoxib, which se-
lectively inhibit COX-2 enzymes, have greater
gastrointestinal safety (Jackson and Hawkey).
Gastrointestinal risks are also reduced by co-
prescribing prostaglandin analogues like miso-
prostol, proton-pump inhibitors like omepra-
zole, or H-2 antagonists like randitine. 

Disease modifying antirheumatic drugs
(DMARDs). These chemically diverse drugs
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control synovitis in rheumatoid arthritis and ser-
onegative arthritis by modulating the immune
response (Simon and Yocm). They reduce syno-
vitis, decrease erosive damage, and improve
long-term function. They are given in addition
to analgesics and NSAIDs. DMARDs include
methotrexate, sulfasalazine, leflunomide,
azathioprine, cyclosporin, gold injections, and
antimalarials (chloroquine and hydroxychloroq-
uine). All except the antimalarials require regu-
lar monitoring for blood and liver toxicity. 

DMARDs should be started soon after the di-
agnosis of rheumatoid arthritis has been estab-
lished. Combinations of two or more DMARDs
are often used, for example, triple therapy with
methotrexate, sulfasalazine, and hydroxychloro-
quine. A recent development has been the intro-
duction of antitumor necrosis factor (TNF) alpha
immunotherapy, usually combined with me-
thotrexate, to supplement DMARD therapy in
severe disease. 

Steroids. Local steroid injections benefit ac-
tive inflammatory arthritis involving a single
joint, irrespective of the cause, provided there is
no sepsis. They can be repeated several times but
should not be used excessively. 

Systemic steroids, given intramuscularly or
orally, are effective in acute active inflammatory
arthritis, whatever the cause. They have a rapid
onset of action, but their benefits may not be sus-
tained. Their long-term use is limited by osteo-
porosis, thinning of the skin, increased sepsis,
and other adverse reactions. It is imperative to
prevent osteoporosis by giving calcium and vita-
min D, with additional preventive therapy such
as biphosphonates, in elderly patients on long-
term systemic steroids therapy. 

Other local treatments. Intra-articular arti-
ficial synovial fluid injections benefit osteoarthri-
tis and reduce pain for up to six months. Local
NSAIDs applied topically as creams or gels offer
small benefits for osteoarthritis with limited ad-
verse effects. There are similar benefits with local
capsaicin, also applied topically as a cream. 

Other medical treatments. Gout is treated
by allopurinol, which inhibits uric acid forma-
tion. It has no value in acute gout and, because
it may precipitate acute attacks, requires initial
NSAID coprescription. Colchicine is an alterna-
tive approach in gout, but its efficacy is limited by
diarrhea. Septic arthritis requires antibiotics; the
choice depends upon the organisms involved. 

Surgical treatment. The most important
surgical treatment for osteoarthritis and joint

failure is replacement. Many different joints can
be replaced, but knees and hips are most impor-
tant. Replacment reduces pain and improves
function with few perioperative and postopera-
tive complications. Most prostheses last many
years. Indications for surgery include persistent
pain, poor function, and anatomical evidence of
joint destruction. Contra-indications include
obesity, poor general health, and relative youth
(as prostheses do not last indefinitely). Outcomes
are better with single joint replacements, but
many patients do well with multiple joint re-
placements. Other surgical interventions, includ-
ing attempts to salvage existing joints by surface
replacement, have fewer beneficial effects. 

DAVID SCOTT

See also PAIN MANAGEMENT. 
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ASSESSMENT
Comprehensive Geriatric Assessment (CGA)

is the term most commonly used to refer to the
specialized process by which the health of some
elderly people is assessed. CGA has four charac-
teristics: 

1. It is multi-factorial, encompassing items tra-
ditionally regarded both as ‘‘medical’’ and
‘‘social.’’

2. Its emphasis is on the functional ability of the
person being assessed.

3. It includes an inventory of both assets and
deficits.

4. It is action oriented, that is, it provides the
basis for the subsequent management plan
for the patient who is being assessed.

To consider this process in more detail, we
can examine each of the items identified in the
opening sentence: Some people, are assessed, by
a specialized process. CGA is not meant for all el-
derly people, only some. Two features identify
those individuals who might benefit from CGA:
the person should have compromised function;
and, they should have more than one thing
wrong. Compromised function is key: people
who are engaged in all activities in which they
would like to be engaged, at a level that is fully
satisfying for them, normally do not require
CGA, even if they might have one or more medi-
cal illnesses, such as high blood pressure or os-
teoarthritis. But when elderly people find that
they can no longer can perform certain activities
necessary for them to remain independent, in-
cluding things like looking after their household

or getting dressed, then they become potential
candidates for CGA. The other criterion for a
person to become a candidate for CGA is to have
more than one active medical problem that in
some way is gives rise to, or appears to give rise
to, the problem with function. To say that an el-
derly person has compromised function and
multiple medical problems is another way of say-
ing that that person is frail. 

People with multiple problems require assess-
ment of those problems. This assessment is in con-
trast to the usual medical approach, which begins
with a diagnosis of the medical problem. Diagno-
sis is the process whereby clues from talking to
(called taking the history) and examining the pa-
tient yield a pattern that is recognizable as having
a single cause. Although more than one problem
can be active at once, the traditional emphasis in
medical diagnosis is on distilling many symptoms
(what the patient tells the physician) and signs
(what the physician finds on the examination)
into a single cause, called the diagnosis. 

The first practitioners of geriatric medicine
recognized that this approach, while essential in
sorting out the medical problems of frail elderly
people, was inadequate in meeting their health
needs. For example, many frail elderly people
who are medically ill also are deconditioned—that
is, they are weaker, especially in the shoulders
and hips, more prone to fall, and more prone to
abnormalities of fluid balance—but decondition-
ing is not a traditional medical diagnosis. Know-
ing how intensively to rehabilitate someone who
is deconditioned in a hospital requires some un-
derstanding of their home circumstances: Will
they have to climb stairs at home? Is there some-
one readily available to help? Is that person able
and willing to help? Such practical methods fall
outside the traditional domains of medical diag-
noses, and their systematic inventory is what un-
derlies the ‘‘assessment’’ process. Many authors
believe that the term ‘‘assessment’’ has too nar-
row a focus, and that a proper assessment should
not only give rise to a plan for addressing the
problems thus identified, but should also include
the management of the problems themselves, at
least after they are stabilized. As a consequence,
the term geriatric evaluation and management is
sometimes preferred to describe what tradition-
ally has been known as CGA. 

Methods of CGA

The specialized nature of CGA lies in the sys-
tematic approach to a patient’s problems. Al-
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though variation exists among practices, most
methods of CGA include, in addition to an evalu-
ation of the patient’s medical diagnosis, an assess-
ment of the following domains: 

1. Cognitive function. Problems that give rise to
impairment of thinking, language, memory,
and other aspects of cognition include syn-
dromes such as dementia, delirium, and de-
pression. Typically, cognition is screened
using a brief instrument such as the Mini-
Mental State Examination (MMSE). The
MMSE tests several aspects of cognition, in-
cluding memory, attention, concentration,
orientation, language, and visual-spatial
function. If this screening test detects an ab-
normality, then a more detailed evaluation is
required.

2. Emotion. The domain of emotion includes a
screening of mood, to look for signs of de-
pression, as well as an evaluation of common
problems such as anxiety, or disorders of the
mental state such as delusions or hallucina-
tions. In addition, health attitudes are as-
sessed, including the level of motivation,
which is particularly important for patients
who are being screened for participation in
a rehabilitation program.

3. Communication. Communication assessment
typically includes a screening of vision, hear-
ing, speech, and language.

4. Mobility. The assessment of mobility that is, the
ability to move about in bed, transfer in and
or of bed, and walk is particularly important,
as it is necessary for independence. In addi-
tion, because so many older people have
atypical presentations of their illness, careful
evaluation of their mobility as it first declines
and then gets better allows clinicians to read-
ily determine whether their patients are im-
proving or getting worse. Given that many
frail elderly people do not demonstrate the
usual signs of sickness as they become ill (for
example, they may not show an elevated
temperature or white cell count when they
have an infection), having a ready means to
track illness progression and recovery is of
great practical benefit, and careful assess-
ment of mobility and balance allows this to be
done.

5. Balance. The assessment of balance is distinct
from the assessment of mobility. Again, its
importance lies both in its intrinsic value in
relation to independence and in its value of

improving or worsening health in the setting
of acute illness.

6. Bowel function. Bowel function is typically as-
sessed by inquiring about the patient’s bowel
habit and by physical assessment, which
should include a rectal examination.

7. Bladder function. It is important to under-
stand whether an older person is having dif-
ficulty with urination. In men, this often
reflects disease of prostate. In either sex, the
presence of urinary incontinence is of partic-
ular importance. As with problems in mobili-
ty and balance, the significance lies not just
in the incontinence per se, but in inconti-
nence as a sign of illness, within the genito-
urinary system and elsewhere.

8. Nutrition. Interestingly, nutrition is often ne-
glected in the traditional medical examina-
tion. It is important to assess the patient’s
weight and to note the presence of weight
loss, and the time over which this weight loss
has occurred. Routine laboratory investiga-
tions also offer some insight into an elderly
person’s nutritional status.

9. Daily activities. In some ways this is at the
heart of the assessment. It is extremely im-
portant to know whether older people are
capable of fully caring for themselves in their
particular setting. These activities tradition-
ally are divided into ‘‘instrumental’’ activities
of daily living, such as using a telephone, or
doing shopping, caring for finances, and ad-
ministering medications, and ‘‘personal’’ ac-
tivities of daily living, such as bathing,
dressing, or eating. Understanding where
problems exist and how they presently are
dealt with is essential to knowing how an ill-
ness impacts on an older person.

10. Social situation. In addition to inquiring about
the usual living circumstances, and whether
there is a caregiver, the part of the assess-
ment concerning social situation is the most
distinct from the traditional medical exami-
nation. While it is clear that the patient en-
joys primacy in the physician-patient
relationship, it is also the case that the needs
of the caregiver cannot be ignored. Indeed,
where an older person is dependent in es-
sential activities of daily living, the caregiver
becomes the most important asset to the
maintenance of independence. It is there-
fore essential to understand how caregivers
feel about their caring role, and whether,
and under what circumstances, they can see
themselves continuing in it.

ASSESSMENT 89



The efficacy of CGA has been formally tested
in a number of randomized, controlled trials, so
that it now forms part of evidence-based medi-
cine. These trials have shown that, compared
with usual care, elderly people—especially those
who are frail—achieve many important health
outcomes when provided with CGA-based care.
For example, they are more likely to be dis-
charged from the hospital without delay, more
likely to be functional when discharged and up
to a year later, less likely to go to a nursing home,
and less likely to die within two years of follow-
up. 

A thorough CGA, including the standard his-
tory and physical examination, typically takes be-
tween an hour and an hour and a half to
complete, and it can take even longer. This is
more than twice the length of many initial con-
sultations with a clinician, and so a CGA requires
special effort and commitment on everyone’s
part. Nevertheless, it represents a reasonable
way to come to grips with the needs particularly
of frail older people, and in consequence to set
appropriate and achievable goals to maintain in-
dependence, or to otherwise intervene for the
benefit of the patient. 

KENNETH ROCKWOOD

See also BALANCE AND MOBILITY; DAY HOSPITALS; FRAIL-

TY; FUNCTIONAL ABILITY; GERIATRIC MEDICINE; MUL-

TIDISCIPLINERY TEAM; SURGERY IN ELDERLY PEOPLE. 
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ASSETS AND WEALTH
This entry deals with the wealth holdings of

older Americans and also addresses a number of

interrelated issues, such as how much wealth the
typical older household owns and in what form
they decide to hold their wealth. The more diffi-
cult question of why some older American house-
holds have accumulated so much wealth while
many others have almost nothing at all is also dis-
cussed. Finally, this entry explores what the fu-
ture plans of the elderly might be about the
disposition of this wealth. 

Data sources

Until the last decades of the twentieth centu-
ry, little was known about the wealth of older
adults. This was unfortunate since household
wealth is an important complementary measure
of command over economic resources. While we
knew a good deal about income differences, little
was known about how much personal wealth
older people had and how and why that wealth
got distributed. The principal reason was the ab-
sence of high quality data on the wealth holdings
of older people. Fortunately, this problem was
remedied during the 1990s by the availability of
an important new data resource—the Asset and
Health Dynamics of the Oldest Old (AHEAD). 

AHEAD has fundamentally changed our
knowledge about wealth holdings of older Amer-
icans. In addition to containing sufficient sample
sizes for the elderly population, AHEAD is
unique in its integration of high-quality econom-
ic modules alongside in-depth information about
respondents’ health, family structure, and cogni-
tion. During its baseline in 1993, AHEAD includ-
ed 6,052 households (8,222 individuals) with a
least one individual born in 1923 or earlier. In
terms of substantive content, AHEAD focuses on
the key concerns in this age group—the relation-
ship of life-cycle changes in physical and cogni-
tive health in old age to dissavings and asset
decline. Individual respondents are followed up
at two year intervals. 

A distinct advantage of AHEAD compared to
other surveys of older populations is that a very
comprehensive and detailed set of questions
were asked to measure household wealth. Be-
sides housing equity, household assets were sepa-
rated into the following eleven categories: other
real estate; vehicles; business equity; IRA or
Keogh; stocks or mutual funds; checking, savings
or money market funds; CDs, government sav-
ings bonds, or treasury bills; other bonds; other
assets; and other debt. The wealth data in
AHEAD has been shown to be of generally high
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quality (Juster and Smith). This improvement in
quality appears to be largely the result of dedicat-
ed survey administrators and staff and the use of
some new innovative survey methods that en-
hance the quality of wealth measurement in so-
cial science surveys. 

The principal new technique that has en-
hanced data quality on household wealth is the
use of what has been termed unfolding brackets. A
persistent problem in household surveys that re-
quested information about the values of assets in-
volves very high levels of item nonresponse.
Originally, this was thought to indicate a great
reluctance to reveal sensitive information about
a household’s financial status, but it is now be-
lieved simply to reflect uncertainty about precise
values. Unfolding brackets helped deal with that
uncertainty by asking respondents who an-
swered wealth questions with a ‘‘do not know’’ or
‘‘refuse’’ a series of sequential questions request-
ing that they place the values of their assets with-
in certain prespecified limits. For example,
unfolding brackets converted a 45 percent full
item nonresponse in stock value in AHEAD to
only 8 percent of cases with no information on
value. The use of unfolding brackets also pro-
duced significantly higher estimates of wealth
holdings among the elderly. For example, Juster
and Smith show that mean nonhousing wealth is
9 percent larger due to the use of unfolding
brackets in AHEAD. 

The distribution of wealth among older
Americans

To document patterns of wealth disparities
among older Americans, Table 1 presents esti-

Table 1
Mean Net Worth by Race and Ethnicity (Households
age 70 and over, July 2000, in dollars)

SOURCE: Author

mates of mean net worth by race and ethnicity
obtained from the baseline 1993 AHEAD survey.
This table also separates total household wealth
into its principal component parts—housing eq-
uity, financial assets, and tangible assets (cars,
business, real estate other than the main home).
Expressed in July 2000 dollars, mean wealth of
1993 American households that contained a per-
son over age sixty-nine was $213,405. Using
means as the yardstick, home equity ranks first
closely followed by total financial assets with com-
bined tangible assets a distant third. While it is
often believed that the elderly have few economic
resources at their disposal, this is certainly not
the case when their average wealth levels are
compared to those of younger households. For
example, in 1994, median household wealth of
those over age sixty-five was 7.5 times that of
those twenty-five to thirty-four years old. 

Race and ethnic disparities in wealth are
quite large. For every dollar of wealth an older
white household has, black households have
twenty-seven cents and Hispanic households
have almost one-third as much wealth as their
white counterparts. Whites have more assets in
all major subcategories, but their advantage is
smallest in home equity and largest in financial
assets. Stunningly low levels of financial assets
among older minority households are revealed
here. While minority households have about half
as much home equity as whites do, white finan-
cial assets exceed those held in minority house-
holds by a factor of nine to one. These more
liquid financial assets may be a better index of the
resources a household has on hand to meet
emergencies. 

Table 2 highlights the extent of wealth in-
equality among the elderly by listing net worth
at selected percentiles of the wealth distribution.
In contrast to a mean wealth of $213,405, the av-
erage or median household (at the fiftieth per-
centile) has $105,198, a reflection of a severely
skewed wealth distribution. The top 1 percent of
the population in this age group possesses about
10 percent of the wealth, and the top 5 percent
possess 27 percent. While there are many older
households with little wealth to tap into during
difficult times, these data remind us that there
coexist many other older households who are
among the most affluent households in the coun-
try. Furthermore, the enormous wealth inequali-
ty in America clearly has little to do with race or
ethnic issues. Even among whites, wealth dispari-
ties are large. White households at the ninetieth
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Table 2
Percentile Distribution of Total Net Worth and
Financial Assets (July 2000, in dollars)

SOURCE: Author

percentile have 224 times more wealth than
white households at the tenth percentile. 

Inequality is even more pronounced when
the focus is limited to financial wealth holdings
where half of this population group holds only
about 1 percent of all financial wealth. Neither
the average older black nor the average older
Hispanic household has any financial wealth at
all. Even the bottom third of older white families
has less than $3,000 in liquid assets at their dis-
posal, and one in five has less than $300. 

These then are the basic facts about wealth
among older American households. They are
characterized by modest wealth holdings for the
typical older household, large inequalities in
wealth, large racial and ethnic differences in
wealth, and very little evidence of any prior sav-
ings behavior by poor or even middle-class older
households. 

The first question is to what extent income
differences across older households account for
these large wealth disparities. Household income
and wealth are strongly positively related, albeit
in a highly nonlinear way. Financial assets and
total net worth all increase at a more rapid rate

than income as we move from lower income to
higher income older households. Above the me-
dian income there are very large increases in
household wealth as income rises; in contrast
below the median household income, there is lit-
tle difference in wealth across income groups. It
turns out that this simple nonlinear relationship
between wealth and income goes a long way to-
ward explaining the large racial and ethnic
wealth differences among older households doc-
umented in Tables 1 and 2. In contrast to whites,
black and Hispanic households are concentrated
below median incomes while white households
are much more likely to be situated above the
median where wealth increases much faster than
household income does. 

Income differences alone, however, are un-
able to account for the vast inequality in wealth
holdings among older households. While less
commented upon, the diversity in wealth hold-
ings even among households with similar in-
comes is enormous. Among median income
households over age seventy, total net worth var-
ies from $390,060 among those in the top 5 per-
cent to only $3,546 among the bottom 10
percent. Similarly, variation in financial assets for
median income households runs from $178,177
(the top 5 percent) among the lowest 20 percent
of such median income households. The within-
income diversity of wealth holdings holds true
even among households in the lowest income
decile. About one in ten such households have
more then $41,000 in financial wealth while
more than half of them have only $400 or less.
At the other end of the spectrum, one in every
five households in the top decile of average
household income have accumulated less than
$6,000 in financial assets over their lifetimes. 

Net worth also varies significantly across
marital categories. Not surprisingly, wealth is
highest among married respondents. By far the
largest discrepancy takes place among those who
had separated or divorced. Median net worth of
those households is only one-fifth the wealth of
married households. In all cases, married cou-
ples’ net worth is far more than twice that in
other household configurations, indicating that
something more than simply combining two in-
dividuals’ assets into one married household is
going on. The analysis in Lupton and Smith sug-
gests that married couples apparently save signif-
icantly more than other households, an effect not
solely related to their higher incomes nor to the
simple aggregation of two individuals’ wealth. 
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Theory

What are the primary motives for wealth ac-
cumulation and savings that produce such large
diversity in wealth holdings among older house-
holds? The most widely known model is the life-
cycle model, which emphasizes savings (and dissav-
ings) to deal with timing issues surrounding
noncoincidence in income and consumption (see
Browning and Lusardi). In this theory, individu-
als will tend to want to ‘‘smooth’’ consumption so
that they will save when income is high and dis-
save when income is low. Since income is relative-
ly low during the postretirement years,
households should accumulate assets during
working lives after which older adults should run
down their assets at the end of life. 

The evidence about whether households will
eventually dissave during the postretirement pe-
riod has been in dispute in part due to very small
samples available for older American house-
holds. Table 3 lists mean and median household
wealth by age of the respondent. Within this
AHEAD sample, both mean and median house-
hold wealth decline sharply with age. However,
one cannot deduce from this pattern alone a
pure life-cycle reduction in assets during old age.
Other contaminating factors including across-
cohort increases in wealth, which will tilt the
cross-sectional age-wealth profiles downward,
and differential mortality by wealth have made it
difficult to test this hypothesis. Since cross-
sectional data cannot control for these contami-
nating factors, the panel nature of surveys such
as AHEAD must be used. At this time, there are
too few waves of this panel to answer this ques-
tion conclusively. 

Another motive for saving involves bequests
(Hurd). Three motives are thought to be impor-
tant: altruistic, strategic, and accidental. As the
label implies, ‘‘altruistic’’ bequests exist because
individuals care about future generations, partic-
ularly their children and grandchildren (Beck-
er). Altruistic bequests should rise with the
income of the donors and fall with the income of
recipients so that altruism implies that the largest
bequests should go to the least well-off children.

The strategic motive sees bequests as the out-
come of an implicit contract between the genera-
tions. For example, parents may use the prospect
of future bequests to induce their children to
provide assistance to them when they are old. If
such services are not rendered, the implicit
threat is to reduce or even eliminate the future

Table 3
Mean Net Worth by Age (Households age 70 and
over, July 2000, in dollars)

SOURCE: Author

bequest. The sharp distinction between altruistic
and strategic motives comes from for whom the
bequest recipients are likely to be (Cox; Bern-
heim, Shleifer, and Summers), with the altruistic
model implying that the least well off children
should be the recipients. 

One difficulty in testing for the importance
of bequest motives relates to the distinct possibili-
ty that some considerable amounts of bequests
are ‘‘accidents’’ (Yaari). Since they cannot foresee
with certainty the time of their deaths, individu-
als may run the risk of dying too late, having run
out of resources to finance their consumption.
They will accumulate wealth to guard against this
uncertain date of death—those who die early will
leave bequests even though they do not have any
bequest motive per se. As a practical empirical
matter, it has proven difficult to distinguish be-
tween altruistic and accidental bequests. 

One test of the bequest motive involves varia-
tion in rate of wealth decumulation at older ages
as a function of variables that should be correlat-
ed with the strength of a bequest motive. A
strong bequest motive should diminish rates of
wealth decumulation. An obvious test involves
comparisons of rates of wealth decline at old age
among those households with children and those
without children. A consistent finding is that
there appears to be little difference in rates of
wealth decline across these types of families
(Hurd). 

Another test of the bequest motive as well as
the life-cycle hypothesis can be derived from
questions asked about the intended bequests in-
dividuals plans to make when they die. Hurd and
Smith report that current wealth holdings of
older households significantly exceed their aver-
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age desired bequest. Since they plan to leave be-
quests much less than their current wealth, the
strong implication is that individuals must on av-
erage anticipate significant dissaving before they
die. 

A related aspect of bequests involves the ex-
tent to which past inheritances can explain the
diversity in current wealth holdings by house-
holds. It turns out that financial inheritances
represent but a fraction of total net worth so that
levels and distributions of wealth would be large-
ly the same even if the maximum contribution of
financial inheritances are taken into account. For
example, very few of the households in the
AHEAD sample received any significant financial
inheritances (Smith, 1997). 

Besides household income, life-cycle factors,
and bequests, why is there so much diversity in
wealth holdings among older Americans? This
question is on the frontier of current research,
and a full consensus on which explanations rank
highest in importance has not been reached. The
reasons lie in very different savings rates across
households as well as different ex post rates of re-
turn on those savings. Differences in realized
rates of return will produce wide differences in
wealth holdings over time as households increas-
ingly differentiate themselves based on their
good fortune. 

Wealth and savings differences across older
households also result from substantial taste dif-
ferences operating through time and risk prefer-
ences, the onset of bad health shocks, high old
age income replacement rates through social in-
surance and pension programs, more extensive
family support networks, and asset tests in
means-tested social insurance programs that dis-
courage asset possession. 

Poor health is a pervasive risk that may limit
the ability of older households to hold onto their
previously accumulated wealth. In middle and at
older ages, there are pronounced effects of new
health events on household income and wealth
(Smith, 1999). While additional medical ex-
penses are part of the reason for this depletion
in economic resources, they by no means ac-
counts for the bulk of it. In middle age, reduc-
tions in household income associated with health
effects on labor supply are equally important. At
both middle and older ages, new health shocks
appear to reduce individuals’ expectations about
their life expectancy and their desire or ability to
leave bequests to their heirs. 

Another factor that may affect wealth accu-
mulation of older people involves the high retire-
ment income replacement rates from pensions
and Social Security that exist for some older
households. These replacement rates represent
the fraction of household income that will be re-
placed by pensions and Social Security at the
time these households are expected to retire. On
an after-tax basis, for example, most households
in the lower quarter of the income distribution
currently appear to enjoy almost full income re-
placement when they retire. At least for retire-
ment purposes, the incentive to save for these
low income households is almost nil. 

The importance of pension and social securi-
ty annuities also argues that household wealth as
conventionally measured above ignores critical
components of wealth that can loom large, espe-
cially for households nearing and in retirement.
Virtually all households anticipate a flow of So-
cial Security benefits when they retire. More than
half of them are also counting on the income
from their pensions. When discounted to the
present, these expected income flows translate
into considerable amounts of wealth. For exam-
ple, combined Social Security and pension
wealth are as important as household wealth for
the average family in their fifties. This distortion
caused by the conventional wealth concept is
much larger among low income and minority
families. Among black and Hispanic households,
conventional household wealth is less than one-
third of their total wealth. For these minority
households, social security wealth is especially
critical and represents by far the largest part of
their wealth. Wealth is an important but complex
economic resource and new methods have been
developed to obtain better measurement. We
should anticipate that our knowledge about how
wealth is distributed among older Americans will
be increasing quite rapidly in the next few dec-
ades. 

JAMES P. SMITH

See also BEQUESTS AND INHERITANCES; ECONOMIC WELL-
BEING; ESTATE PLANNING; LIFE CYCLE THEORIES OF SAV-

INGS AND CONSUMPTION; PENSIONS, PLAN TYPES AND

POLICY APPROACHES; POVERTY. 
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ASSISTED LIVING
Assisted living has emerged as a significant

option for older adults seeking long-term care
services. Yet a standard, national definition of as-
sisted living has proven elusive. It is defined, in
part, by companies and owners through their
marketing efforts. It is also defined by state regu-
lations governing the licensing of facilities, and
there are wide variations among states in how as-
sisted living is defined and licensed. 

Assisted-living philosophy

While the definition of assisted living varies
widely across states, there are several core terms
that appear in state definitions. Assisted living is

generally viewed as home-like and offers resi-
dential units and the availability of supportive
and health-related services available to meet
scheduled and unscheduled needs, twenty-four
hours a day. Assisted living is viewed as the con-
sumer’s home, and as such includes the ameni-
ties that people generally expect in a residence,
including a door that locks, a private bathroom,
temperature control, a food preparation area,
and the freedom to make choices about the types
of services that are available. In addition, twenty-
eight states have included a philosophy of assist-
ed living (up from twenty-two states in 1998 and
fifteen in 1996). These statements describe assist-
ed living as a model that promotes the indepen-
dence, dignity, privacy, decision-making, and
autonomy of residents, and supports aging in
place. 

Regulations specifically governing assisted
living have grown rapidly. By 2000, twenty-nine
states and the District of Columbia had a licens-
ing category or statute using the term assisted liv-
ing, and four other states were in the process of
developing such regulations. By contrast, only
twenty-two states had such regulations in 1998.
However, assisted-living facilities are regulated
in the other states under rules that may use other
terms, such as residential care facilities or personal
care homes. 

In 2000, states reported a total of 32,886 li-
censed facilities with 795,391 units or beds, a 30
percent increase over 1998. However, informa-
tion was not reported by all states. Assisted living
has developed primarily as a private pay market.
However, by mid-2000, thirty-eight states cov-
ered services in residential settings—under ei-
ther assisted-living or board-and-care licensing
categories—through Medicaid, and coverage
was being planned in three other states plus the
District of Columbia. While the number of states
covering services in residential settings has
grown, the number of beneficiaries served re-
mains limited with about 60,000 people served,
a 50 percent increase in two years. Over 36 per-
cent of the units (or beds) are located in three
states: California (136,719), Florida (77,292), and
Pennsylvania (73,075). Since 1998, the number
of licensed facilities has soared in Delaware (by
214 percent), Iowa (144 percent), New Jersey
(139 percent), and Wisconsin (119 percent). Ten
states reported growth in licensed facilities of be-
tween 40 percent and 100 percent in the past two
years: Alaska, Arizona, Kansas, Indiana, Massa-
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J. Willard Marriot Jr. (left) jokes with Brighton Gardens assisted living resident Mike Goldman at the senior
citizen facility in Saddle Creek, New Jersey, in 1998. Marriott International, best-known for its hotels, has built
or purchased more than 100 assisted living facilities, which it views as an expanding market. (AP photo by
Mike Derer.)

chusetts, Minnesota, Nebraska, New York, South
Dakota, and Texas. 

Within the industry and among state offi-
cials, there is often a debate about where assisted
living lies on a social-medical continuum. Hawes
et al. found that some operators view assisted liv-
ing as a nonmedical model (without RN staffing)
that provides high privacy and low service. Oth-
ers view it as a high-privacy/high-service model
that offers a wide range of services, aging in
place, and private units. Over half of all the facili-
ties were considered low-privacy/low-service
models that offered shared units and limited
health services. The study also pointed out that
many in the industry question whether privacy
and service level were accurate variables to use in
describing assisted living. The report concludes
that there is no agreement at the operational
level on what constitutes assisted living. 

The Hawes report also examined whether
facilities support aging in place, the ability to re-
ceive additional services as needs change. Fifty-
four percent would not retain residents needing
transfer assistance, 68 percent would not serve
residents needing nursing care, and 55 percent

would not retain people with severe cognitive im-
pairment. Twenty-four percent of assisted-living
residents received help with three or more activi-
ties of daily living (ADLs), compared to 84 per-
cent of nursing-home residents. The authors
note that these findings suggest that assisted liv-
ing may not serve as a substitute for nursing-
home care. However, in the absence of assisted
living, it is likely that many residents with fewer
ADL impairments would seek nursing home
placement. The differences in impairment levels
between residents of assisted-living facilities and
nursing homes may in fact be due to the availabil-
ity of assisted-living facilities to serve residents
with relatively low needs. 

Findings from Hawes et al. contrast with
those from Mollica which indicate that 87 per-
cent of state licensing agencies feel that assisted-
living facilities are providing as high a level of
care as allowed by regulation. Anecdotally, li-
censing-agency staff indicate that some facilities
may be serving people longer than they should
(based on their staff capacity and training), even
though the level of need is consistent with what
is allowed by regulation. 
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The 1999 U.S. General Accounting Office
(GAO) study of assisted living in four states (Cali-
fornia, Florida, Ohio, and Oregon) concluded
that these facilities support aging in place. Seven-
ty-five percent of facilities included in the report
said that they admitted residents who have mild
to moderate memory or judgment problems, are
incontinent but can manage on their own or with
some help, have a short-term need for nursing
care, or need oxygen supplementation. Howev-
er, this level of care may be limited since it im-
plies that people with severe memory loss who
need more than occasional assistance with incon-
tinence or who need nursing services for longer
periods would not be served. 

Privacy and living units

The size, layout, and shared nature of living
units is an issue that often creates conflict in poli-
cy development. Older board-and-care rules
allow shared rooms, toilets, and bathing facilities.
Existing facilities that want to be licensed for as-
sisted living often oppose rules requiring apart-
ment-style units and single occupancy. Some
states have grandfathered existing buildings or
maintain separate board-and-care categories that
allow shared rooms. 

Single occupancy apartments or rooms dom-
inate the private market. A 1996 survey of non-
profit facilities conducted by the Association of
Homes and Services for the Aging found that 76
percent of the units in free-standing facilities and
89 percent of units in multilevel facilities were
private (studio, one-, or two-bedroom units). A
similar survey by the Assisted Living Federation
of America in 2000 found that 87.4 percent of
units in ALFA member facilities were studio,
one-, or two-bedroom units and 12.6 percent
were semiprivate. Hawes et al. found that 73 per-
cent of the units were private and meet the priva-
cy aspect of the philosophy of assisted living, but
only 27 percent of the facilities had all private
units. 

A 1998 survey of assisted-living facilities by
the National Investment Conference (NIC)
found that cooking appliances were more likely
to be available in geographic areas where there
was greater competition among facilities. The in-
clusion of stoves in living units is declining, how-
ever, and facilities are more likely to include
microwave or toaster ovens in units. The survey
also found that 17 percent of residents shared a
unit. Fifty-two percent said that they shared their

unit for economic reasons, 30.4 percent for com-
panionship, and 14.9 percent because a private
unit was not available. Just under 65 percent of
those who shared a unit were satisfied with the
arrangement, while 35.7 percent would prefer a
single unit. 

Nationally, consumer demand and competi-
tion are more likely than regulatory policy to de-
termine whether studio or apartment-style living
units are available. Licensing rules in eleven
states and Medicaid-contracting specifications in
four states require apartment-style units. 

States seeking to facilitate aging in place and
to offer consumers more long-term care options
allow more extensive services. These states view
assisted-living facilities as a person’s home. In a
single-family home or apartment in an elderly
housing complex, older people can receive a
high level of care from home health agencies and
in-home service programs. Several states extend
that level of care to assisted-living facilities. 

The extent and intensity of services generally
follow state criteria. Services can be provided or
arranged that allow residents to remain in a set-
ting. Mutually exclusive resident policies, which
prohibit anyone needing a nursing-home level of
services from being served in board-and-care fa-
cilities, have been replaced by aging-in-place
provisions. However, drawing the line has been
controversial in many states. In many states,
some nursing home operators see assisted living
as competition for their patients and oppose
rules which allow skilled nursing services to be
delivered outside the home or nursing-home set-
ting. 

Most states require an assessment and the
development of a plan of care that determines
what services will be provided, by whom, and
when. Residents often have a prominent role in
determining what services they will receive and
what tasks they will do for themselves. A key fac-
tor in assisted-living policies is the extent of
skilled nursing services that are allowed. 

Hawes et al. found that nearly all facilities (94
percent) provided or arranged for assistance
with self-medication; 97 percent assisted with
bathing; and 94 percent offered help with dress-
ing. Although nearly all states allow central stor-
age of medications, 88 percent of the facilities
provided or arranged this service. Arizona, for
example, has three service levels that allow su-
pervisory care services, personal-care services,
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and directed-care services. Residents in facilities
with a supervisory care license may receive
health services from home-health agencies. Facil-
ities with a personal-care services license can pro-
vide intermittent nursing services and can
administer medications. Other health services
may be provided by outside agencies. Directed-
care service facilities provide supervision to en-
sure personal safety, cognitive stimulation, and
other services for residents who are unable to di-
rect their own care. 

Negotiated risk
One of the innovations of assisted living is

the focus on consumer control and decision-
making. At times, residents express preferences
that raise concerns among facility staff. To medi-
ate these differences, eighteen states use a negoti-
ated-risk process to involve residents in care
planning and to respect resident preferences
that may pose a risk to the resident or other resi-
dents. Residents, family members, and staff meet
to review issues about which there is disagree-
ment. During this process, the parties define the
services that will be provided to the resident with
consideration for their preferences. The result-
ing agreement lists needs and preferences for a
range of services and specific areas of activity
under each service. To many regulators, negoti-
ated service agreements are part of a philosophy
that stresses consumer choice, autonomy, and in-
dependence, as opposed to a facility-determined
regimen that includes fixed schedules of activi-
ties and tasks, which might be more convenient
for staff and management. Placing the residents’
needs and preferences ahead of the staff and ad-
ministrators helps turn a ‘‘facility’’ into a home.

Selecting an assisted-living facility
Choosing a facility can be time-consuming

and confusing. The Assisted Living Federation of
America and the American Association of Homes
and Services for the Aging have consumer check-
lists that can be used to frame information people
might want about a facility. Other resources exist
within each state. The agency responsible for li-
censing facilities may also have a checklist. In
narrowing down the list of potential facilities,
consumers should ask the licensing agency about
any problems with compliance with state regula-
tions. The state department on aging may also
have information about assisted-living facilities.

Perhaps the key area is understanding what
one is buying—the living unit, services, and activ-

ities—and how much this will cost. When review-
ing the resident agreement or contract, one
should make sure it is consistent with the market-
ing materials. It is also important to read the
agreement to see the circumstances under which
the facility may ask a resident to move. Under-
standing what services will be available if a resi-
dent gets sick or needs more assistance than
when he or she moved in is one of the most im-
portant aspects of entering an assisted-living fa-
cility. Another important issue is what happens
if a resident spends all of his or her resources and
no longer has enough monthly income to pay the
fee. As the supply of facilities expands, operators
may be joining the growing number of facilities
that contract with Medicaid to serve residents
who qualify. It is important to ask if the facility
participates in the Medicaid program. 

Assisted living is a welcome addition to the
array of long-term care services. Yet the nature
and level of services vary, and it is important for
potential residents to do their homework. It is
better to seek the information before there is an
emergency requiring a quick decision. 

ROBERT MOLLICA

See also BOARD AND CARE HOMES; FINANCIAL PLANNING

FOR LONG-TERM-CARE. 
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ATHEROSCLEROSIS
See VASCULAR DISEASE 

AUTOBIOGRAPHY
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AUTONOMY
Autonomy expresses the idea that persons

should direct their own actions and be free from
coercion or undue influences by others on their
actions and deliberations. The concept of auton-
omy has touched all areas of social life and has
had a pronounced effect on medical ethics and
medical practice. Patient autonomy emerged in
the 1960s and 1970s in the great social move-
ment that created a diverse range of civil rights,
some constitutionally protected, including ex-
panded individual rights in health care, such as
access to abortion, end-of-life decision making,
and privacy. The clearest expression of autono-
my in medicine is the doctrine of informed consent.

Informed consent defines a set of patient
rights and reciprocal obligations for health pro-
fessionals. Informed consent means that patients
have a right to make autonomous choices about
their medical care. To do so, they must be given
information about their medical condition, treat-
ment alternatives, and the burdens and benefits
associated with the recommended treatment and
its alternatives. Since this information is largely
in the hands of physicians, the doctrine of in-
formed consent creates the obligation that physi-
cians disclose information to patients and allow
patients to make their own medical decisions. An
implication of informed consent is that patients
can refuse treatment. 

The right to refuse treatment, including life-
saving or life-sustaining treatments, has come to
be firmly established in law. Recognizing that pa-
tients sometimes lack the ability to make their
own medical decisions, legislatures created ad-
vance directives. Advance directives empower pa-
tients to direct their future medical care even
when they have lost the ability to make their own
medical decisions. These ideas have radically
transformed late twentieth-century medicine. In
a similar vein, the concept of autonomy has af-
fected our understanding of aging and being old
as well. 

On the positive side, autonomy has sup-
ported criticisms of ageism and other social atti-

tudes and practices that limited the freedom of
elders or that relegated elders to a secondary so-
cial status. Autonomy has also supported the
elimination or modification of age-based discrim-
ination, such as a mandatory retirement age or
the proscription of the use of age in employment
decisions. Autonomy is also at work in the idea
that elders in retirement should remain active
and engaged. Their social function is to enjoy an
earned leisure and to maintain independence
from the responsibilities characteristic of their
preretirement lives. The principle of autonomy
has thus introduced into gerontology a focus on
the individual who is regarded independent of
other individuals or social structures like the
family. It has highlighted a certain understand-
ing of the autonomous individual as one who has
the capacities for self-directed and independent
action, deliberation, and decision-making, and it
has made these values preeminent. These as-
sumptions demarcate a standard view of autono-
my that has important implications for aging. 

Key features

Four features of this view of autonomy are
particularly significant for aging. First, the au-
tonomous person is regarded outside a develop-
mental framework and is assumed to fully
possess all autonomy-related faculties. Thus, the
standard view of autonomy has no ready way to
accommodate incapacity. Second, autonomy im-
plies independence and self-direction. States of
dependence are regarded as problematic for
true autonomy. Third, autonomy focuses on the
individual in abstraction from social structures
like the family, so the aged individual is seen as
possessing value, purpose, and rights separate
from the social and personal relationships that
provide everyday support and assistance.
Fourth, the standard view of autonomy incorpo-
rates a simplifying assumption that freedom of
choice or decision-making expresses the most
important dimension of being autonomous. Each
of these features of autonomy creates a range of
problems in the context of aging. 

Standard treatments of autonomy focus on
individual action and choice without regard for
the medical, psychological, or social context of
the individual whose autonomy is at issue. This
creates special problems for thinking about those
processes of aging that create dependencies or
compromise the capacities of the elder. In these
situations, autonomy and its corollary of rights
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cannot fundamentally aid elders whose struggle
is not against oppression, but to maintain a per-
sonal sense of worth and dignity in the face of
loss. In stressing the robust exercise of freedom,
autonomy can distort the complex phenomenol-
ogy of aging by vastly oversimplifying what being
autonomous involves as one grows old. 

Actual expressions of autonomy throughout
the life span are always subject to a wide range
of circumstances and conditions. For example,
metabolic states can induce confusion and alter
one’s ability to think clearly or to carry out in-
tended choices. Psychological states can distort
one’s ability to perceive reality accurately and can
affect decision-making. Social factors also influ-
ence the ways in which one experiences the
world and the choices that one practically envi-
sions. 

A society that prizes an idealized view of indi-
vidual action and choice and that values inde-
pendence, self-direction, and self-control
understandably tends to disvalue conditions that
compromise action or involve decisional impair-
ments or states of dependence. The paradox of
autonomy in aging is that the ideal of autonomy
expressed in the robust independent decision
maker is incongruent with some of the realities
of loss that are associated with growing old. This
raises the question: How can the ideals of auton-
omy be reconciled with the realities of aging? 

Implications for aging

Frail elders who have experienced medically
related incapacity often receive medical care in
home with assistance from family members,
neighbors, or friends. They sometimes rely on
others for assistance in securing health care, fill-
ing prescriptions, or in complying with recom-
mended medical regimens. Respecting the actual
autonomy of such an elder entails more than re-
specting the right of informed consent or confi-
dentiality. Respecting the actual autonomy of the
elder requires that health professionals carefully
examine the ways that the standard delivery of
health care services can compromise an already
impaired autonomy. For example, if elders re-
quire assistance in receiving health care services
because they have hearing or visual impair-
ments, assistive hearing devices or large-type pa-
tient information material or prescription
medicine instructions can minimize or eliminate
the direct reliance of some elders on others for
the most basic elements of medical care. 

Emphasizing informed consent can be prob-
lematic whenever elders are inclined to defer to
authority figures. Such elders are more inclined
to accept physician advice than are people in
their middle years. For these elders, the right to
informed consent is less meaningful than is the
opportunity to receive authoritative advice from
a physician. Because these elders would prefer to
be told what to do rather than being provided
with an array of choices, the challenge for physi-
cians involves identifying the basic values or be-
liefs of patients and incorporating them into a
treatment plan. 

When physical infirmity associated with
aging reduces a person’s ability to act indepen-
dently, it may not alter the person’s decisional ca-
pacity. Focusing on independence of action may
obscure the fact that actual expressions of auton-
omy always involve two distinct elements, a deci-
sional and an executional element. A person may
be autonomous in the sense of being able to make
his or her own decisions, but may not be able to
carry them out. Hence, autonomy is not lost
when a person is unable to carry out a decision
because of frailty or physical infirmity. To respect
such a person’s autonomy requires more than
simply allowing them to make choices. It creates
the obligation to assist them in carrying out their
choices. Thus, respecting actual autonomy in the
domain of choice entails that we assist elders in
realizing their choices. This can be a formidable
challenge in some instances, but in other circum-
stances minor accommodations are all that is
needed. 

Assistive devices ranging from hearing aids
or wheelchairs to direct assistance in carrying out
activities of daily living can serve to sustain the
reality of autonomy in a frail elder. Autonomous
choice in abstraction from the existential setting
of choice is meaningless if the conditions re-
quired for its execution cannot be fulfilled. Au-
tonomy that is impaired somewhat by
executional inabilities can become a significant
problem if the material means for providing ex-
ecutional assistance are not available. For this
reason, poverty directly impairs one’s autonomy,
yet is a condition that is seldom regarded as in-
fringing freedom. Although limitations in execu-
tional abilities occur throughout life, they are
more significant as one ages and suffers the dis-
abilities associated with growing old. Analogous-
ly, decisional impairments associated with
dementia or Alzheimer’s disease does not obliter-
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ate autonomy, but does create challenges for how
autonomy of such persons is to be respected. 

Because a person can no longer make auton-
omous choices, it does not mean that their auton-
omy cannot be respected. All autonomous
choices are based on the person’s preferences or
values that are developed, often over a lifetime.
The beliefs and values that guide a person’s life
is thus the key to respecting their autonomy
whenever one’s decisional capacity is impaired.
In the absence of formal advance directives,
these beliefs and values can provide a basis for re-
specting an elder’s autonomy. To do so, howev-
er, one needs to know who the elder is. This
requirement creates resource demands on care-
givers and on a system of care that focuses on re-
specting patients’ choices without regard for the
background values or reasons that guide the
choice. 

Loss of independence is often regarded as
the most serious impairment of autonomy. This
view creates unrealistic expectations in the con-
text of growing old. In America, ownership or oc-
cupancy of one’s own home is a cultural value
epitomized in the phrase that one’s home is one’s
castle. It is no wonder, then, that living indepen-
dently at home has become the last stand for el-
ders struggling to maintain their self-respect and
sense of dignity. Unfortunately, the require-
ments for assistance in daily living can become so
great that elders cannot provide for themselves
in the home. Hence, a struggle ensues between
protecting the welfare of the elder and maintain-
ing the elder’s sense of identity and indepen-
dence. Ironically, this struggle exists because we
have not taken the demands of autonomy seri-
ously enough. 

Social considerations

As a society, we have ignored the material
and social conditions that are required for auton-
omy to flourish. We have allowed autonomy-
thwarting institutions to dominate the care of the
infirm and sick old. Rather than building auton-
omy-sustaining institutions, long-term care of el-
ders has accepted a medical paradigm of the
delivery of services rather than a paradigm of
providing an environment suitable for sustaining
a compromised autonomy. 

The nursing home in America has become
the icon of the loss of independence. The nurs-
ing home often is a setting in which the individu-

al is subject to impersonal institutional rules
rather than self-control. Even when elders do not
require skilled care, the medical model that dom-
inates nursing homes creates a hierarchical and
professionally dominated setting that forces resi-
dents to live under significant restrictions. In this
context, it is understandable that reformers have
used the concept of autonomy as a watchword for
reform, but reforms that feature increased
choices or rights cannot address the personal loss
of dignity that elders experience. 

Autonomy has traditionally supported liber-
ation. In the nursing home, a patient rights’
movement has developed that insists that resi-
dents of nursing homes be accorded basic rights,
including degrees of self-governance and, most
importantly, preservation of the rights that they
possessed outside the nursing home. Liberating
elders from an oppressive system, however, is
not feasible if the elders truly need the support-
ive services that the nursing home provides. 

While autonomy is an important value, re-
spect for autonomy is a remarkably abstract for-
mula for expressing the complex range of ethical
obligations associated with respecting elderly
persons. Persons deserve respect not only be-
cause they are capable of self-determination, but
also because they are persons. In actuality, per-
sons exhibit varying degrees and kinds of auton-
omy. Unfortunately, emphasizing the ideals of
independence and unfettered decision-making
that dominates most treatments of autonomy
cannot be developmentally sustained through-
out the life span. In contrast, respect for actual
autonomy means that society must address the
concrete actuality of the persons in question. 

To respect autonomy thus requires that we
develop policies and procedures that move be-
yond a focus on individual choice or decision-
making to take into account developed personal-
ity and the limitations that actually define people
as they age. The challenge of autonomy in aging
is the challenge of respecting elders’ actual ex-
pressions of autonomy in the face of compro-
mised capacities without losing the protections
afforded by the rights associated with traditional
readings of the principle of autonomy. 

GEORGE J. AGICH

See also ADVANCE DIRECTIVES FOR HEALTH CARE; AGE

DISCRIMINATION; LIFE SPAN THEORY OF CONTROL; RE-

FUSING AND WITHDRAWING MEDICAL ATTENTION. 
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B
BABY BOOMERS

Baby boomers are all those born in the Unit-
ed States between 1946 and 1964. As illustrated
in Figure 1, in the post–World War II period the
General Fertility Rate (GFR) in the United States
rose from what had been an all-time low in 1936
of 75.8 children per 1,000 women of child-
bearing age to a high of 122.7 in 1957—and then
fell to a new all-time low of 65.0 in 1976. All races,
religions, and ethnic groups participated in the
boom. Total births per year during that period
grew from 2.3 million to 4.3 million and then fell
to 3.2 million. The baby boom is defined as hav-
ing occurred during the peak years of this roller
coaster ride: its legacy was a population bulge
destined to leave its imprint on each phase of the
life cycle. That imprint included the creation of
an ‘‘echo boom’’ of births during the 1980s and
1990s. 

Because the baby boom lasted nearly twenty
years, many have objected to treating the baby
boomers as a single cohort, associating younger
baby boomers more with ‘‘Generation X’’ than
with older baby boomers—but the original ap-
pellation has held through the years, and tends
still to refer to the entire population bulge pro-
duced during the boom. 

Similar baby booms occurred during the
same period in many other western industrial-
ized nations, with peak fertility rates in Canada,
New Zealand, and Iceland even higher than
those in the United States. However, the term
‘‘baby boomer’’ has tended to be used most com-
monly in reference to those born in the United
States—and they are the focus of this entry. Fig-
ure 2 compares the baby booms in the United

States, Canada, Australia, New Zealand, Ireland,
and Iceland, nations that experienced the most
pronounced and prolonged booms. 

There are approximately seventy-nine mil-
lion baby boomers in the United States at the be-
ginning of the twenty-first century: about 29
percent of the total population. (The population
estimates and medium projections are taken
from the 2000 U.S. Census.) Following the boom
in 1965, 38 percent of the total population were
baby boomers, but by 2050 their share is project-
ed to drop to only 5 percent, with eighteen mil-
lion surviving at age eighty-five or older in that
year. As they retire their numbers will grow rela-
tive to the size of the working-age population,
until in 2030 there will be three retired baby
boomers for every ten workers (and about four
retirees in total for every ten workers—a ratio
projected to remain fairly constant thereafter).
Nevertheless, despite their declining share in
total population, they do and will remain a char-
acteristic bulge in the age structure throughout
their lifetime. 

What caused the baby boom?

There is no consensus regarding the cause of
the baby boom: social scientists suggest a com-
plex mixture of economic, social, and psychologi-
cal factors. The majority of it occurred not
through an increase in family size but rather
through a sharp decline in the proportion of
women choosing to remain childless (Westoff).
For many older women these were births post-
poned during the Depression and World War II.
They account for most of the immediate 1946–
1947 ‘‘spike’’ in births associated with returning
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Figure 1
A comparison of the historic U.S. birth rate and numbers of births in the United States. (Total Fertility
Rate [TFR] is the number of births a woman would experience throughout her childbearing years, at
current age-specific rates.)

SOURCE: Vital Statistics and Natality, various years.

troops at the end of the war. But in addition
younger women departed from a historic up-
ward trend in female labor force participation in
order to stay home and start families—a depar-
ture that lasted for nearly twenty years. Exhilara-
tion and optimism after the war seemed to
combine with a general feeling of affluence in a
booming postwar economy, and generous provi-
sions for returning GIs, to make young couples
feel able and willing to support children (Bean;
Jones). 

But this apparently positive relationship be-
tween income and fertility fails to explain why
fertility rates then suddenly plummeted in the
early 1960s, causing the ‘‘baby bust.’’ There was

a tendency at the time to attribute the decline to
the introduction of the birth control pill in
1963—but it is generally acknowledged now that
the pill merely facilitated a trend that originated
several years earlier, in the late 1950s. Econo-
mists have attempted to develop a ‘‘unified theo-
ry’’ to explain both the boom and bust. Their
focus has been primarily on three factors: male
income, the female wage, and material aspira-
tions (desired standard of living). They assume
that fertility will tend to rise as male income rises,
but fall when material aspirations increase and
when female wages rise. The female wage is as-
sumed to represent the value of time foregone in
the labor market in favor of childbearing: the
‘‘opportunity cost’’ or ‘‘price’’ of women’s time
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Figure 2
A comparison of baby booms in several western nations using the Total Fertility Rate (TFR, which equals
the number of births a woman would experience throughout her childbearing years, at current age-specific
rates). The ‘‘official’’ baby boom years are indicated (1946–1964), and the dashed line marks a TFR of 2.1,
which is replacement-level fertility.

SOURCE: Author
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spent in caring for children and hence a signifi-
cant element in the cost of raising children. 

One school of economic thought suggests
that the baby boom in the 1950s was caused by
rising male incomes and falling women’s wages
(as women were displaced from wartime jobs),
while in the later decades falling male income
and rising female wages generated the baby bust
(Butz and Ward). Unfortunately data needed to
test this hypothesis fully are not available for the
complete boom—and bust—period although the
data that are available suggest that these two fac-
tors account for only a portion of the baby boom
(and bust). 

However, adding the third factor—material
aspirations—provides a more complete explana-
tion for the phenomenon. This third factor has
been the focus of another school of thought
among economists, which assumes that shifts
over time in the desired standard of living tem-
per young adults’ responses to intergenerational
changes in income. That is, it is assumed that
young adults will feel affluent only if their in-
come—regardless of its absolute level—allows
them to meet or exceed their material aspira-
tions, which are assumed to be in large part a
function of the standard of living they experi-
enced while growing up (Easterlin). And a cou-
ple’s ability to achieve a given standard of living
is affected by the size of their birth cohort relative
to that of their parents. An excess supply of youn-
ger, less-experienced workers depresses their
wages relative to older workers, and excess de-
mand produces the opposite result (Welch;
Macunovich, 1999). Since those older workers
are the parents of the young adults, and are as-
sumed to affect their children’s desired standard
of living, it is assumed that large cohorts will have
a difficult time achieving their material aspira-
tions—and conversely small cohorts will be fa-
vored. 

This economic approach assumes that the
fertility cycle experienced between 1936 and
1976 was one of the demographic adjustments
young adults made in response to ‘‘relative co-
hort size’’–induced changes in ‘‘relative income.’’
It suggests that the small cohorts born during the
Depression entered the labor market in the
1950s with relatively low material aspirations and
found themselves favored not only by the strong
economy but also by their small relative cohort
size. Their high relative income generated the
baby boom, but when the boomers themselves

entered the labor market in the 1970s and 1980s
their experience was diametrically opposed to
that of their parents: high material aspirations
coming out of their parents’ homes, but low
earnings relative to those expectations thanks to
their large cohort size. The boomers’ fertility
rates plummeted as they scrambled to maintain
their desired standard of living (Macunovich,
1998). 

The boomer lifestyle

Low fertility is not the only characteristic that
differentiates the baby boomers from their par-
ents’ cohort. Female labor force participation
soared among the boomers, and young women
began moving into previously male-dominated
professions, while marriage rates declined pre-
cipitously and cohabitation and divorce rates in-
creased dramatically. Age-specific crime rates
and drug use among young males soared as baby
boomers passed through the fifteen to twenty-
four age group. Some social scientists believe that
these changes were demographic adjustments
made primarily in response to low relative in-
come. And although average male earnings fell
for baby boomers—especially in relative terms—
the term yuppie (young urban professional) was
coined to describe the high-consumption, low-
savings lifestyle of many boomers. 

The baby boomers were the first generation
of children and teenagers with significant spend-
ing power, and that, combined with their num-
bers, fueled the growth of massive marketing
campaigns and the introduction of new prod-
ucts—and new terminology, such as ‘‘pop
group’’ and ‘‘hippie’’—targeted at the boomers’
current stage in the life cycle. Fashion followed
the boomers’ needs—from the mini-skirt and
bellbottoms to ‘‘relaxed fit’’ jeans. Even fringe
commercial enterprises benefitted, as, for exam-
ple, the nation began wearing army surplus
clothing, and drug use spread, some say as a re-
sult of the boomers’ heavy participation in the
Vietnam War. (At the war’s peak during the
1968–1970 period, 31 percent of boomer males
twenty to twenty-one years old were serving in
the military.) 

Overcrowded schools introduced ‘‘porta-
cabin’’ classrooms and half-day sessions when the
boomers were young, and later the day-care in-
dustry emerged to accommodate boomers who
chose to combine career and parenthood. The
country’s identity seemed shaped by the
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boomers, from the ‘‘youth culture’’ in the 1960s
and 1970s to the ‘‘greying of America’’ in the
early twenty-first century. The evolution of the
automobile provides a prime example of the
boomers’ life-cycle impact. Station wagons be-
came the vogue in the 1950s in response to the
needs of boomers’ parents. Those vehicles mu-
tated into minivans to accommodate ‘‘yuppie’’
boomers in their thirties and forties and then
into sport utility vehicles for boomers who had
become so-called empty nesters, many going
through ‘‘midlife crisis.’’ The next stage in this
progression is a car/van that accommodates de-
vices for the disabled, in anticipation of baby
boomers in old age. 

Boomers in retirement

But despite the tendency for the entire cul-
ture to take on the boomers’ current persona as
it evolves through the life cycle, the boomers are
in reality an extremely diverse group. Income in-
equality is high among the baby boomers: one
study suggests that inequality among the
boomers is nearly 15 percent greater than it was
among their parents at the same age (Easterlin et
al.). In the mid-1990s median income in white
boomer families was nearly twice that of black
boomer families, while the poverty rate among
black and Hispanic boomers was more than dou-
ble that of whites (Levy). ‘‘Leading edge’’
boomers (those born during the first half of the
boom) have fared better economically than their
younger counterparts. Boomers who served in
Vietnam have never been able to close the wage
gap with their more fortunate counterparts who
stayed at home (Angrist). Half of full-time private
wage and salary workers among the baby
boomers were not covered by private pensions
and nearly half of baby boomers did not own
homes as they progressed through middle age
(Kingston). 

Approximately eighteen million baby
boomers are members of racial minorities. As a
result, the Census Bureau projects that while 87
percent of the elderly population in 1990 were
white non-Hispanic, this proportion will drop to
76 percent in 2030 and to 70 percent in 2050.
Some suggest that because members of minority
groups work disproportionately in ‘‘physically
arduous and partially disabling working condi-
tions,’’ they may be disproportionately affected
by increases in the early retirement age (Kings-
ton; Lee and Skinner). 

Over one-tenth of baby boomers are high
school dropouts, including 4 percent with less
than a ninth-grade education. Baby boomers’
median household income at the start of the
1990s, after adjusting for inflation, was less than
that of a similar household in their parents’ gen-
eration. Similarly, the proportion of baby
boomers heading single-parent households has
tripled relative to their parents at the same age.
Ninety percent of those households were report-
ed to have less wealth than income, and income
levels only one-third the size of that for married
couples with children (Kingston). 

Those thought to be at the greatest risk with
regard to retirement prospects are singles—
especially single mothers, and more than one-
tenth of female baby boomers head their own
households— and those with lower levels of edu-
cation, those with nonstable employment pat-
terns, non-homeowners, and the youngest of the
baby boomers. 

In general, analysts tend to agree that
boomers will on average exceed their parents’
standard of living in retirement—and will do so
by a substantial margin—although some suggest
that replacement rates (the ratio of retirement to
pre-retirement income) may fall (Easterlin; Con-
gressional Budget Office; Employment Benefit
and Research Institute; House Ways and Means
Committee). They have, on average, exceeded
their parents’ standard of living at all points in
the life cycle to date by 50 to 60 percent and more
on a per capita basis. However, there is some dis-
agreement on this topic, based on analyses that
focus solely on male earnings and family or
household income, rather than on per capita in-
come (Levy and Michel). 

In addition, some have emphasized the ef-
fects of the demographic adjustments made by
the boomers to raise per capita incomes (delayed/
foregone marriage, reduced fertility, and in-
creased divorce). It is suggested that the boomers
in retirement are less likely than their parents to
be living with a spouse, and are likely to have
fewer adult children. As a result, although eco-
nomic well-being may be relatively high for the
average baby boomer in retirement, total well-
being may suffer (Easterlin et al.). 

Analysts disagree about the adequacy of
boomers’ savings for retirement. Some project
that 50 percent more retired boomers than non-
boomers will receive income from private pen-
sions, with nearly three-quarters of boomers re-
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ceiving some pension money and the average
boomer receiving nearly two-fifths of retirement
income from pensions—some 60 percent more
than is received by non-boomers (Andrews and
Chollet). However, many have voiced concern
about the boomers’ savings; and in this case the
younger boomers seem to be doing better than
the older boomers. The median ratio of wealth
to income for younger boomers has risen about
two-thirds relative to that of their parents, but for
older boomers the ratio has remained relatively
constant. And while their parents’ savings bene-
fitted from windfall gains later in life, it has been
suggested that the boomer ratio of wealth to in-
come will fall as retirees age, because of lack of
protection against inflation in private pension
plans. In addition, some feel that many baby
boomers’ plans are subject to high levels of risk,
and that many baby boomers are underestimat-
ing their longevity in saving for their retirement
(House Ways and Means Committee). 

It has been projected, based on the current
system, that Social Security will provide 60 to 70
percent of retirement income for boomers in the
bottom half of the income distribution in 2019.
For most baby boomers, retirement incomes will
be well above those of today’s retirees (50 to 60
percent higher), and will be more than adequate,
but the projections indicate that the proportion
of elderly baby boomers who will be poor or
near-poor may reach almost 20 percent, with the
majority of these being singles, and especially
single women (House Ways and Means Commit-
tee). 

However, some have questioned the reliabili-
ty of the more optimistic forecasts, due to what
they see as significant effects of the baby boom on
the economy itself—in areas such as the housing
market and stock market, interest rates, savings,
and inflation rates (Fair and Dominguez). Based
on these historic effects some suggest a potential
‘‘asset meltdown’’ when retiring baby boomers
cash in their holdings, a view that remains highly
controversial. 

DIANE J. MACUNOVICH

See also COHORT CHANGE; POPULATION AGING. 
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BALANCE AND MOBILITY

The ability to stand and walk, often taken for
granted, is necessary for full independence in
daily activities and integration in society. Balance
and mobility often decline with aging, and specif-
ic diseases also lead to deficits. The contracted
living space, need for care, falls, and injuries that
result from this decline are important sources of

illness in older persons, are costly to society, and
are important determinants of caregiver burden
and even the need for nursing home placement.

Normal walking involves propelling one’s
body forward as one’s feet catch up and prevent
a fall. Walking is, therefore, inherently unstable.
A foot strikes heel-first, then rocks forward, with
the toe the last part to leave the ground. Gait is
divided into a stance phase, when both feet are
on the ground, and a swing phase, when one foot
is off the ground. Stride length is the distance
from the heel strike of a particular foot to the
next heel strike of that foot. 

Investigation of aging-related changes in
mobility was largely initiated in the late 1960s by
Dr. Patricia Murray, a kinesiologist at the Medi-
cal School of Wisconsin. She found that older
adults had slower walking speeds, shorter stride
lengths, longer stance phases, and less foot clear-
ance off the ground. Older adults also have less
arm swing and a trunk that is bent slightly for-
ward. Figure 1 displays these differences. Some
investigators have found that older adults have
an irregular cadence (step frequency). 

Balance requires contributions from several
systems: motor, sensory, and cognitive. Muscles,
typically lower limb or hip, contract to maintain
balance. Older adults may have weaker muscles,
delayed reaction times, coactivation (so that mus-
cles with opposite actions contract together,
thereby stiffening a joint), and disorganized mus-
cle contraction (so that muscle groups are not
working together). The sensory system is also im-
portant. Vision, the vestibular system of the
inner ear, and proprioceptive nerves (those
which detect the position of joints and muscles)
are all important in balance, and can all become
less functional with age. Cognition also contrib-
utes, because attention, which can decline with
age, is important in maintaining balance. The
balance system is redundant, in that deficits in
one system can be compensated for by the other
systems. The changes mentioned above can
occur with aging and also with specific diseases.

Transfers must also be considered. ‘‘Trans-
ferring’’ is the term used for moving from one
condition to another, such as out of a bathtub,
chair, or car, or getting into bed. The ability to
transfer depends on many factors, including
strength, balance, vision, and flexibility. The
characteristics of the transfer surface and the
presence or absence of adaptive aids can have an
impact on transfer ability. 
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Figure 1
Limb position differences between older (left) and
younger (right) men at the moment of heel strike.

SOURCE: Murray et al. Journal of Gerontology. (1969): 176

These changes with aging are averages, and
not all older adults age at the same rate. A group
of eighty-year-olds will have a much wider range
of abilities than a group of twenty-year-olds.
Some of the eighty-year-olds will have abilities
that are indistinguishable from those of the aver-
age twenty-year-old, while others will be totally
dependent. Heterogeneity of abilities is a charac-
teristic of older age. 

Mobility also requires energy, and so blood
circulation and oxygenation must be adequate to
meet the body’s needs. Any impairment in heart,
lung, or blood vessel function will impair mobili-
ty. 

The effects of mobility deficits associated
with aging or disease can often be minimized
through the use of walking aids, such as canes or
walkers. These aids are just that—tools that help
older adults maintain their independence—
though many seniors view them as restrictive
signs of aging and are reluctant to use them. Sim-
ilarly, a wheelchair can provide freedom and in-
dependence to someone who might otherwise be
bedbound or housebound. 

The role of the environment in mobility
should not be forgotten. For example, it is more

difficult to get out of a very low chair or one with-
out arms. A very soft bed makes it harder to roll
over. Given the multiple components of balance,
a darkened room will have a negative impact. 

The clinical assessment of mobility

During the clinical assessment of balance and
mobility it is crucial to actually observe an indi-
vidual’s mobility, to watch him or her get up and
walk. Mary Tinetti, a Yale geriatrician, demon-
strated that a standard neurological examina-
tion—of power, reflexes, sensation, and tone—
less effectively identified impaired balance and
mobility when compared with examination of ac-
tual standing and walking performance. 

The assessment of balance and mobility can
be facilitated by use of the principle of hierarchy.
Someone who can perform a difficult task, such
as climbing stairs, can be assumed to be able to
safely perform simple tasks, such as getting out
of a chair. Of course, an individual’s abilities do
not always strictly follow the hierarchy, but the
principle holds in most situations. 

A typical assessment of balance and mobility
starts with the person in bed. He or she is
watched rolling over, sitting up, getting out of
bed, walking, and sitting down in a chair—and
sometimes also watched turning, standing still,
standing still under more challenging conditions
(with eyes closed, withstanding a nudge, reach-
ing forward), and climbing stairs. Use of the
usual walking aid is permitted. Using the princi-
ple of hierarchy, an individual who is known to
be able to perform at a high level, for example,
walking, is observed performing only more chal-
lenging tasks, such as climbing stairs, not simple
tasks like rolling over in bed. Formal balance and
mobility tests are sometimes used; these are de-
scribed in the review by MacKnight and Rock-
wood (1995a). 

The balance and mobility assessment has im-
plications for a patient’s treatment and care
needs. Any deficits in balance or mobility will
have an important impact on an older adult’s
daily life. All of the basic and instrumental activi-
ties of daily living depend, to some extent, on in-
dependence in balance and mobility. For
example, a patient who cannot roll over in bed
will need to be turned every few hours to prevent
pressure sores; one who can transfer and walk,
but not stand safely for any length of time, will
need to have the home modified so that tasks
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such as cleaning oneself and cooking can be done
seated. Physiotherapy, occupational therapy,
and other interventions can be directed to specif-
ic deficits. 

A number of common patterns of gait abnor-
malities are seen in older adults:

1. Nonspecific gait abnormality of aging; also
sometimes disparagingly called the senile
gait. People who exhibit this gait have some
features of parkinsonism, with flexion at the
hip and knees, forward trunk flexion, de-
creased arm swing, narrow stance, tendency
to shuffle, and decreased gait velocity. Many
older adults exhibit some features of this
gait.

2. Deconditioned gait, which is caused by dis-
use. Patients with this gait have most of the
features of the nonspecific gait abnormality
of aging. They also have weak muscles, par-
ticularly hip flexors (the muscles used to
bend the hip). Scissoring is often present
during walking, with one foot straying into
the path of the other, leading to decreased
walking balance. Step length, path, and fre-
quency are very irregular. The decondi-
tioned gait may also be related to sarcopenia,
a significant loss of muscle mass that may be
associated with aging.

3. Hemiplegic gait is caused by a stroke. A
stroke leads to weakness and spasticity (in-
creased tone, particularly when the muscles
are stretched). The classic hemiplegic gait in-
volves an arm flexed at the elbow and held
close to the body, with the leg on the same
side held in a straight, stiff position and
moved forward in a circular pattern (circum-
duction). Depending on the severity and ex-
tent of the stroke, these arm and leg
conditions may or may not be present to va-
rying degrees.

4. Antalgic, or painful, gait is the limping gait.
In older adults it is often due to osteoarthritis
of the knee or hip. Treatment involves using
a walking aid to shift the body’s weight off
the affected limb, pain control, weight loss,
exercise to strengthen surrounding muscle,
and sometimes replacing the affected joint
with an artificial one.

5. Parkinsonian gait is most commonly caused
by Parkinson’s disease, although other con-
ditions, such as late Alzheimer’s disease or
side effects of drugs such as antipsychotics,
can sometimes cause this gait abnormality. It

is characterized by a narrow stance with
short shuffling steps, the body stooped for-
ward with knees and hips bent slightly, and
a tremor in both hands, which are held at the
sides. It is often difficult for the patient to
start walking and, once started, it is often dif-
ficult to stop. This is known as festination.
Some patients need to run into a wall or
other obstacle in order to stop.

6. Gait apraxia is the inability to carry out the
previously learned motor activity of walking,
despite normal strength, sensation, and
joints. These patients often have difficulty
initiating gait, taking broad-based, irregular
steps. Gait apraxia is often due to cere-
brovascular disease in the deep white matter
of the brain.

7. Fear of falling, although not strictly a gait
disorder, is experienced by many patients
who have had an important fall or other
fright, such as getting stuck in the bathtub.
They develop a significant fear of falling that
then limits their mobility (and can lead to de-
conditioning). These patients often stay close
to furniture and walls, take short, tentative
steps, and prefer to walk with the support of
another.

Frailty and atypical illness presentations

Falls are common in older adults; approxi-
mately 50 percent of community-dwelling se-
niors fall each year, and 10 percent of these
suffer an important injury, such as a fracture,
bleeding around the brain (subdural hematoma),
or skin laceration. Falls and immobility are rarely
caused by a single deficit, but rather the interac-
tion of multiple acute and chronic abnormalities.
A common mistake in the care of older adults is
to search for the cause of a fall, rather than ad-
dressing the multiple deficits. The presence of a
stroke, orthostatic hypotension (one’s blood
pressure falls when one stands up), or weakness
of a particular muscle group, for example, would
be an unusual cause of a fall without other pre-
disposing factors. 

Falls and immobility in older adults are gen-
erally manifestations of frailty. Frailty can be
thought of as the interaction among many
strengths and weaknesses of an individual, giving
rise to current abilities and vulnerability to fur-
ther loss. Many of these weaknesses may not be
detrimental by themselves, and not readily ap-
parent—what Dr. Linda Fried calls ‘‘subclinical
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disability’’—but when they are mixed together,
they are important. For example, mild and indi-
vidually unimportant impairments in vision,
strength, proprioception, and reaction time can
combine together to produce frequent falls. 

If such an individual develops a urinary tract
infection, which is relatively harmless in healthy
adults, he or she may find the mobility deficit
greatly exacerbated. This phenomenon of atypi-
cal illness presentations leads to the common ill-
ness behavior in older adults of ‘‘taking to bed.’’
A senior who exhibits a change in mobility most
certainly has a new illness, though not necessarily
one involving the neuromuscular system. These
atypical illness presentations involve symptoms
and signs not expected on the basis of the under-
lying disease. For example, a patient with pneu-
monia would be expected to present with cough,
fever, and shortness of breath, and to have ab-
normal findings on examination of the lungs. A
frail older adult will commonly present with de-
lirium, functional decline, falls, or other atypical
presentations, without necessarily having symp-
toms or signs associated with the lungs. The atyp-
ical illness presentations are also known as
‘‘Geriatric Giants,’’ a term coined by the British
geriatrician Bernard Isaacs. 

The treatment of immobility and falls in-
volves addressing both the new problem (if one
is present) and the frailty. This requires a multi-
factorial approach. M. E. Tinetti demonstrated
that a multidisciplinary team—a nurse address-
ing potentially harmful medications and
orthostatic hypotension, a physiotherapist super-
vising exercise, and an occupational therapist
making the home safer—reduced the incidence
of falls in community-dwelling seniors. An ap-
proach aimed at a single component of the prob-
lem, such as weakness only, will likely prove
unsuccessful. 

CHRIS MACKNIGHT

See also ARTHRITIS; BALANCE, SENSE OF; DISEASE PRE-

SENTATION; DIZZINESS; FRAILTY; HIP FRACTURE; PAR-

KINSONISM; STROKE; WALKING AIDS. 
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BALANCE, SENSE OF
In the 1990s specific factors contributing to

falls in older adults were identified, including re-
duced postural or balance control. Age-related
reductions in balance control may be due to im-
pairments in the musculoskeletal system and/or
the different nervous subsystems, including the
neuromuscular, sensory, and higher-level adap-
tive systems. 

Musculoskeletal system

Research has indicated that lower extremity
muscle strength is reduced by as much as 40 per-
cent between the ages of thirty and eighty, and
is even further reduced in nursing home resi-
dents with a history of falls. This is accompanied
by an age-related loss of muscle fibers, with type
II (fast twitch) fibers being lost at a faster rate
than type I (slow twitch). As a result, maximum
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isometric force development decreases, the mus-
cles fatigue more rapidly, and the rate of tension
development in muscles is slower. There is also
an age-related decrease in range of motion and
spinal flexibility, leading to a characteristic flexed
or stooped posture in many older adults. 

Neuromuscular systems

The first studies examining age-related
changes in balance control during quiet stance
were performed in the 1960s and showed that
sway begins to increase at about fifty years of age.
A study in the 1990s found a significant increase
in sway in healthy older adults, with the greatest
amount of sway found in older adults with a his-
tory of falls. 

Though clinical examination of quiet stance
may tell us something about age-related changes
in balance, it is in dynamic conditions, where bal-
ance is threatened, that most falls occur. Thus re-
search has addressed this question by using a
moving platform to provide an external threat to
balance. Measures of balance control have in-
cluded postural muscle response characteristics
(electromyograms or EMG), kinematics (body
motion), and kinetics (muscle forces such as cen-
ter of pressure, or COP, used to recover balance).

Studies examining age-related changes in
postural muscle response characteristics elicited
when balance was threatened showed that the
muscle response organization of older adults and
younger adults was similar, with responses being
activated first in the stretched ankle muscle and
radiating upward to the muscles of the thigh.
However, clear differences between the two
groups are also seen. These include: (1) slower
onsets and smaller amplitudes for ankle muscle
responses (resulting in a longer time to stabilize
sway after a balance threat); (2) occasional dis-
ruption in muscle response organization; and (3)
co-activation of the antagonist muscles along
with the agonist muscles at a given joint (a strate-
gy that stiffens the joints, possibly to compensate
for other limitations in balance control). Figure
1 shows the research paradigm used to study re-
active balance control in older adults and the dif-
ference in the center of pressure path of a young,
healthy, and balance-impaired older adult when
recovering balance. Note that the path is much
longer for the balance-impaired older adult than
the healthy and young adults. 

When responding to a balance threat one
can use one of three types of response strategies:

sway primarily about the ankle joints, hip move-
ment, or a step. Several labs have found that
older adults use a strategy involving hip move-
ments or stepping rather than ankle movements
significantly more often than young adults. Use
of a hip strategy for balance control in older
adults may be related to pathological conditions
such as ankle muscle weakness or loss of periph-
eral sensory function. Clinical tests show that
scores for muscle strength and proprioceptive
sensation (i.e., joint and muscle sensation, which
contributes to a sense of where our limbs are lo-
cated with respect to the rest of the body) are
lower for unstable older adults than for young
and stable older adults for most muscles tested.

Sensory systems

Many of the changes in balance function in
older adults may be due to deterioration in the
different sensory systems contributing to bal-
ance, including the somatosensory (cutaneous
and proprioceptive), visual, and vestibular (inner
ear) systems. Tactile sensitivity decreases with
age. Research examining reactive balance con-
trol in patients with peripheral neuropathy has
found delays in muscle onset latencies in re-
sponse to platform perturbations. 

Age-related changes in the influence of vi-
sion on balance control can be tested by creating
the illusion of postural sway through visual flow
generated by an experimental moving room.
Normally, young adults show small amounts of
sway in response to visual flow, since their pro-
prioceptive systems indicate no sway. However,
healthy older adults respond to visual flow with
increased sway, and balance-impaired older
adults show the most visually induced sway of the
three groups. This may be due to decreased so-
matosensory information available for balance in
older adults, due to peripheral neuropathy. 

Research on age-related reduction in the
function of the vestibular system indicates a loss
of 40 percent of the vestibular hair and nerve
cells by seventy years of age. The vestibular sys-
tem contributes to the amplitude of postural re-
sponses to balance threats, and thus, older adults
with vestibular loss would show inappropriately
small responses to balance threats. The vestibu-
lar system serves as an absolute reference system
to which the other systems (visual and soma-
tosensory) may be compared and calibrated, and
is thus critical for optimal balance function. 
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Figure 1
Balance statistice for a young adult; a stable older adult; and an unstable older adult.

SOURCE: Author

Higher-level adaptive and cognitive
systems

Higher-level systems, such as the cerebel-
lum, are responsible for integrating information
from the three sensory systems, and then adapt-
ing postural responses to meet the demands of
changing sensory conditions. In the 1980s and
1990s a number of laboratories examined the
ability of healthy and balance-impaired older
adults to adapt senses to changing conditions

during quiet stance using posturography testing.
Results showed that healthy active older adults
were not significantly different from young
adults in amount of body sway except in condi-
tions where both ankle joint inputs and visual in-
puts were reduced or absent. In these conditions,
half of the older adults lost balance on the first
trial for these conditions, requiring the help of an
assistant. However, most of the healthy older
adults maintained balance on the second trial
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within these two conditions. This suggests that
they are capable of adapting postural responses
to meet changing sensory conditions, but only
with practice in the condition. Balance-impaired
older adults had a larger percentage of falls in
any condition with misleading somatosensory
cues. Thus, a problem contributing to balance-
impairment in many older adults is the inability
to adapt responses to changing sensory condi-
tions. 

Studies in the 1990s began to determine if at-
tentional requirements of postural control in-
crease in older adults, by using a dual task
paradigm in which older adults are asked to bal-
ance while performing a second cognitive task
(e.g., a math task). Results indicate that balance
is more attentionally demanding in older than
younger adults and is highest in balance-
impaired older adults. Attentional demands in-
crease as the complexity of the balance task in-
creases (e.g., responding to a slip). 

Balance retraining

To determine if balance function can be im-
proved with training, in the 1990s research labs
began to design and test different balance train-
ing programs. High-resistance muscle strength
training studies have found that age-related de-
clines in muscle strength are partially reversible,
especially in frail older adults, such as nursing
home residents. Dynamic balance training in-
volving Tai Chi (an ancient Chinese discipline of
meditative movements) also has been shown to
reduce the risk of falls in healthy older adults.
Studies focusing on sensory retraining, in which
older adults practiced standing under changing
sensory conditions (e.g., standing on foam, eyes
open versus closed, head tilted) showed signifi-
cant reductions in sway over ten days of training.
Multidimensional exercise programs, including
combinations of lower extremity strength and
flexibility exercises, static and dynamic balance
exercises, and participation in an aerobic activity
(usually walking) have also improved balance
and mobility function and reduced the likelihood
of falls among older adults with a history of fall-
ing. 

MARJORIE H. WOOLLACOTT

See also BALANCE AND MOBILITY; VISION AND PERCEP-

TION. 
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BEDSORES
See PRESSURE ULCERS 

BEHAVIOR MANAGEMENT
Behavior management refers to a class of thera-

peutic techniques for altering behavior by chang-
ing one or more aspects of an individual’s
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environment. The aspects that are changed are
those believed to contribute most significantly to
the occurrence or maintenance of behaviors that
are problematic for the individual himself/herself
or for other individuals in the environment. En-
vironmental changes are also made for the pur-
pose of increasing positive behaviors that are
considered desirable or adaptive. Behavior man-
agement techniques have been used most often
with older adults to decrease problem behaviors
that result from dementing illnesses, such as Al-
zheimer’s disease (AD). Behavior problems asso-
ciated with dementia are very common and place
a great deal of stress and burden on the people
who care for these elders. Behavior problems as-
sociated with dementia include disruptive vocal-
ization (e.g., repetitive questions, cursing,
chronic screaming), physical aggression (e.g., hit-
ting, pinching, biting), and motor restlessness
(e.g., wandering, inappropriate disrobing).
Techniques that focus on environmental change
are used with older adults who have dementia
because their cognitive limitations (e.g., prob-
lems with memory and abstract reasoning) often
prohibit the use of other therapeutic techniques,
such as cognitive-behavioral or insight-oriented
therapy, that rely on more complex cognitive
abilities for success. 

Behavior management techniques are de-
rived from Albert Bandura’s social learning theo-
ry, which asserts that observable behaviors
emerge from an interaction between the person
and environmental events. Antecedent events
precede a behavior in time and can elicit the be-
havior or decrease the probability that a behavior
will occur. For example, approaching a dementia
patient from behind (antecedent) can startle the
patient and elicit physical aggression (problemat-
ic behavior). Conversely, if a patient appears
anxious, using calming speech and soothing
touch (antecedent) can prevent physical aggres-
sion (problematic behavior) from occurring. En-
vironmental events that follow a behavior in time
(i.e., consequent events) can similarly increase or
decrease the probability that the behavior will
continue once it occurs or that it will reoccur in
the future. For example, if the therapeutic goal
is to increase an isolated nursing home resident’s
social interactions with other residents, staff pro-
vision of positive attention (consequent) when
the resident interacts socially can serve to rein-
force or increase the probability of the resident’s
interaction (desirable behavior). Conversely, if a
resident becomes agitated during a social situa-

tion, relocating the resident to his/her bedroom
(consequent) can serve to suppress the agitation,
or decrease the probability that it will reoccur
during similar social situations (desirable behav-
ior). 

Thus, behavior management techniques can
be classified into two categories: (1) antecedent
strategies, which are used before a behavior oc-
curs in an effort to prevent or elicit a behavior,
and (2) consequent strategies, which are used
after a behavior occurs in an effort to prevent the
continuation and recurrence of a behavior or to
reinforce a behavior. Although both can be effec-
tive, antecedent techniques are used more often
than consequent strategies with older adults be-
cause they are easier to apply, require less care-
giver time, and are generally considered less
manipulative, and therefore more acceptable, by
caregivers and professionals. 

Antecedent strategies

Several variations of antecedent strategies
have been used in nursing homes and communi-
ty settings. Strategies that have been researched
include altering the general physical and/or so-
cial environment of elders, teaching communica-
tion skills to caregivers, and providing auditory
stimulation for elders. 

Early work in this area emphasized altering
the physical environment in nursing homes to
reduce disorientation, provide sensory stimulus
variation, and increase social interaction. Disori-
entation, understimulation, and infrequent so-
cial interaction contribute to problem behaviors
such as repetitive questions and wandering, as
well as to psychopathologies such as depression
and anxiety. Procedures for altering the physical
environment include creating a more homelike
environment and constructing environments
that reduce unnecessary environmental stimuli
while providing adequate variation of sensory
stimuli. Planned environments consisting of a
very large central area with bedrooms on the pe-
riphery (to reduce disorientation), individual-
ized personal areas, and soothing colors have
been used effectively for increasing interest in
the environment and increasing the frequency of
pleasurable activities, such as reading. With the
specific goal of increasing social interaction,
other effective antecedent strategies include re-
arranging furniture; adding plants, pictures, and
other decorations; providing conversational
partners such as peers, children, or pets; and of-
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fering group activities. Another antecedent strat-
egy to promote social interaction is the use of
communication books. These handheld books
contain pictures of relatives and friends, along
with descriptions of the pictures, and are de-
signed to promote and enhance the conversa-
tions of nursing home residents with other
individuals in their environment. In the commu-
nity, similar strategies have been used effectively
to address the common and stressful problem of
repetitive questions and statements. The use of
environmental cues, such as signs, labels, color
codes, and calendars that help the individual in-
teract with the environment, without asking re-
petitive questions, has been particularly useful. 

The effects of teaching nursing home staff
and family caregivers about effective communi-
cation skills has also been researched. The verbal
interactions of nursing staff and family caregivers
can strongly influence the occurrence of behav-
ioral problems among individuals with demen-
tia. Caregivers can be taught to announce care
activities (e.g., bathing) to reduce disorientation
and anxiety, and thus also reduce the likelihood
of physical aggression by the individual with de-
mentia during a care activity. 

Auditory stimulation strategies have been
used effectively to decrease disruptive vocaliza-
tion, the most common form of agitation in the
nursing home. These strategies include the use
of relaxing music and comforting sounds or
voices. Specifically, environmental sounds (e.g.,
gentle ocean, country stream) and relaxation
audiotapes have been used, as well as audiotapes
that contain conversations about cherished mem-
ories, anecdotes about family, and other trea-
sured experiences of the resident’s life. 

Consequent strategies

Although providing consequences, such as
relocating a resident to his/her bedroom after ag-
itation occurs, has been used successfully, most
consequent strategies involve the use of verbal
praise or planned ignoring, and are integrated into
a treatment plan that focuses on antecedent tech-
niques. Planned ignoring involves terminating
caregiver attention when it is believed that atten-
tion is reinforcing the problem behavior. For ex-
ample, caregivers are taught never to argue with
a dementia patient because, although arguing
may appear aversive, this response can actually
reinforce a patient’s contentious behavior (e.g.,
insisting that this is not her home). Planned ig-

noring of the patient’s statements, combined
with getting him/her onto another topic (an ante-
cedent strategy), is often effective in diverting an
unpleasant verbal interaction. 

Another example of consequent strategies
combined with antecedents is the use of prompt-
ed voiding for urinary incontinence. In prompt-
ed voiding, patients with dementia are verbally
prompted (i.e., reminded) to use the bathroom
every one or two hours. Verbal prompting is an
antecedent to using the bathroom. However, an
important component of prompted voiding is
the provision of verbal praise after the patient
uses the toilet appropriately (reinforcing conse-
quence). 

Behavior management techniques are con-
sidered by many to be the most effective form of
treatment for the unique problems and psycho-
pathologies associated with dementia. Other
forms of behavioral therapy, including problem-
solving skills training and cognitive-behavioral
therapy are used commonly among older adult
populations without dementia-related impair-
ments. 

LOUIS D. BURGIO

SUSAN E. FISHER

See also ALZHEIMER’S DISEASE; ANXIETY; CONGNITIVE-
BEHAVORIAL THERAPY; DEMENTIA; DEPRESSION. 
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BEQUESTS AND
INHERITANCES

Approximately 2.4 million adults died in the
United States in 1999, leaving estates valued at
over $196 billion to their families, charities, fed-
eral and state governments (via estate taxes), and
others. Easily the largest share of estates goes to
spouses. Children and charities also receive siz-
able amounts. Wealth transfers of this magnitude
can have significant effects, yet researchers are
still working to understand why people leave be-
quests. Several theories exist, but none fully ex-
plains the patterns of bequest distribution
observed. The existence of estate taxes likely in-
fluences financial choices later in life, and per-
haps the distribution of bequests as well. In 1999
the U.S. government collected $22.9 billion in es-
tate and gift taxes—1.25 percent of all revenues
collected. State governments collected over $6.1
billion in additional taxes. 

Distribution of estates

One problem facing researchers is a lack of
detailed information on why people accumulate
wealth and how they distribute it at death. This
is hardly surprising, given that most families con-
sider death and the ensuing distribution of the
decedent’s possessions to be a fairly private mat-
ter. Since 1916, the federal government has
taxed estates. The documentation of these estates
that accompanies estate tax returns provides
some insights into how people distribute their
wealth at death. In 1999, only estates in excess of
$650,000—just over 4 percent of all decedents—
were required to file tax returns. Since these data
focus on higher-income individuals they may not
be representative of all decedents, but they do in-
clude the vast majority of wealth held by older in-
dividuals. 

First, how do elderly individuals keep their
wealth? One way to answer this is to look at
wealth holdings at death. For estate tax returns
filed in 1999, $79.4 billion of the wealth was in
stocks—by far the largest category at 40 percent
of wealth holdings. The next largest category was
bonds, which include state and local bonds
($20.2 billion), federal savings bonds ($0.9 bil-
lion), other federal bonds ($6.0 billion), corpo-
rate and foreign bonds ($2.5 billion), and bond
funds ($0.8 billion). Over 11 percent ($22.5 bil-
lion) of decedent wealth was held in cash or in
cash management accounts. Another 10.7 per-
cent ($21.0 billion) was held in real estate other
than personal residences. 

Table 1 shows how people distribute their
wealth at death. The largest share, almost $55.7
billion, went to the surviving spouse. This is even
more significant in light of the fact that only 42
percent of these decedents were survived by a
spouse. Nearly 12 percent of decedent wealth
went to the federal government for estate taxes,
and another $6.1 billion was paid to state govern-
ments. Over $14.5 billion went to charities, $6.5
billion went to pay off existing debts and mort-
gages, and $4.5 billion went to pay funeral and
other estate expenses. Bequests to children and
others were estimated from 1989 data. The
‘‘Other’’ category includes many trusts that could
not be connected to individuals. The data also
suggests that daughters tend to receive slightly
more in bequests than do sons. 

Table 1
Distribution of Estates from Returns Filed in 1999

SOURCE: Author
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Table 2 shows the average bequest amounts
given by 1989 decedents, with the recipients di-
vided by prebequest adjusted gross income
(AGI). Clearly higher-income individuals receive
significantly larger bequests on average than do
lower-income individuals. Comparing the left-
hand side of Table 2 with the righthand side in-
dicates that unmarried decedents give more, and
larger, bequests to relatives than do decedents
survived by a spouse. This makes sense because
spousal bequests are untaxed. Most likely the
first member of a couple to die leaves most of his
or her wealth to the spouse. This ensures that the
surviving spouse has sufficient funds to live and
allows the survivor to collect additional informa-
tion about potential heirs before the estate is fi-
nally disbursed. 

Reasons for leaving bequests

For years researchers have sought to under-
stand why people leave bequests. The sheer
quantity of wealth involved makes this an impor-
tant question. Several broad categories of possi-
ble reasons for bequests exist, but none
successfully explains all observed patterns. The
most likely explanations of intergenerational be-
quests are intergenerational altruism and some
form of exchange. Altruism or some type of ‘‘joy
of giving’’ probably motivates bequests to chari-
table organizations. Most likely different people
experience different bequest motives. This sec-
tion describes them. 

Table 2
Average Bequests by Married and Unmarried Decedents, by Beneficiary AGI (all values in thousands of dollars;
1989 data)

SOURCE: Author

First one must wonder whether bequests to
descendents are intentional or accidental; that is,
simply the result of life ending before spending
all the money. In a 1991 study, B. Douglas Bern-
heim examined the types of wealth held by re-
tirement-age individuals. He concluded that the
evidence strongly suggests bequests are indeed
intentional. If people were interested only in en-
suring that they had enough money for their
own expenses, one would expect more people to
purchase annuities. Annuities provide income
for the rest of a person’s lifetime, regardless of
how long he or she may live. Their purchase re-
lieves the concerns many may have about run-
ning out of money, but generally they cannot be
passed to others at death. (Couples can purchase
annuities that provide income until both of them
die, and some annuities can be passed to non-
spouses at death, but generally the benefits are
substantially reduced.) Instead, elderly people
hold their wealth in stocks, bonds, and other be-
queathable forms. This suggests that people in-
tend to leave their wealth to others after they die,
and are not simply making sure their money lasts
as long as they do. 

Intergenerational altruism. Children, grand-
children, and other different-generation rela-
tives receive more total bequests than do
charitable organizations. A leading theory of in-
tergenerational bequests suggests that people
give such bequests because they are altruistic;
that is, they care about the well-being of their
children and grandchildren. An altruistic parent
experiences a benefit from his or her children’s
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happiness. One way a parent can influence a
child’s happiness is to give some of his or her
wealth to the child. In a 1988 survey of older in-
dividuals, John Laitner and F. Thomas Juster
(1996) found that 45 percent of respondents with
children considered leaving an estate or inheri-
tance to be very or quite important. During life,
a parent may be reluctant to part with much of
his or her wealth because of uncertainty about
how long he or she will live and future financial
needs. At death, the parent no longer has these
concerns, and his or her wealth can be freely dis-
tributed to descendents. 

To test this theory, researchers first assume
that parents feel equally altruistic about all of
their children. If this is true, then it would follow
that parents distribute bequests in a manner that
equalizes their children’s after-bequest income
and wealth. This theory is tested by examining
how bequests are distributed among children to
see if poorer children receive larger bequests and
wealthier children receive smaller bequests. The
data show that roughly two-thirds of all dece-
dents distribute bequests almost equally to all
children. Those who do not distribute bequests
equally do indeed show some tendency to give
larger bequests to poorer children, but the ten-
dency is not as strong as expected. 

Exchange-motivated bequests. The failure
to confirm intergenerational altruism as a major
bequest motive leads researchers to suspect that
many bequests are motivated by some form of in-
tergenerational exchange. B. Douglas Bern-
heim, Andrei Shleifer, and Lawrence Summers
(1985) studied a large number of older people
and the types and frequency of contact they had
with their children. They also examined the
types of wealth held by survey participants. The
types of contact studied were phone calls and vis-
its by the children to their parents. The research-
ers found that the more bequeathable wealth
parents had, the more children contacted their
parents. The hypothesis here is that the parents’
wealth induces the children to make more fre-
quent contact. Children may even compete for
larger shares of the estate. In families with only
one child, the child tended to contact the parents
less frequently than did children in larger fami-
lies. With no one to compete against, only chil-
dren had less financial incentive to contact their
parents frequently. 

Other researchers have sought evidence that
bequests are part of an intergenerational ex-

change. Some have examined bequest data for
signs that parents give larger bequests to richer
children, the theory being that richer children
are more likely to have the financial resources re-
quired for frequent long-distance calls and visits.
Unfortunately, these tests also fail to conclusively
explain why people leave bequests to particular
beneficiaries. 

Developing accurate tests of the reasons peo-
ple leave bequests is extremely difficult. One
problem facing researchers is a lack of quality
data. Estate tax data provide some insights into
the bequests of wealthy individuals, but lack in-
formation on 96 percent of the population. They
contain no data on child-to-parent contact and
lack direct information on children’s wealth.
Other data sets contain information about wealth
holdings of a broader set of parents and children,
but since they survey living individuals, they
have no information on bequests. Also, the initial
assumption that parents care equally about all of
their children is unlikely to be true. 

The bottom line here is that one may never
know the exact cause(s) of intergenerational be-
quests. Most likely each of these motives operates
to different degrees for different individuals.
Some are altruistic, and others are not; some re-
ward children who call and visit, and others do
not. The future challenge may be to further un-
derstand how much of the population acts from
each of these motives. 

Charitable bequests. Charitable bequests
comprise roughly 14 percent of nonspousal be-
quests. These bequests are not divided evenly
among different types of charities. Of the $10 bil-
lion left to charitable organizations in 1995, $3.2
billion (31.6 percent) went to educational, medi-
cal, or scientific organizations, and $3.1 billion
went to private foundations. Only $970 million
went to religious organizations and $273 million
went to the arts and humanities. The remainder
went to charities in a number of smaller catego-
ries. 

Charitable bequests are most often the result
of a sincere desire to help others. Some people
are motivated to replace reductions in govern-
ment-funded social services. Others may feel
they have worked hard for their money and
would rather put it to good use than have their
children spend it. Occasionally, decedents seek
to perpetuate the family name with a building or
establishment of a scholarship, but these in-
stances are clearly in the minority. Also, the
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structure of the estate tax (see below) clearly en-
courages charitable bequests. 

Estate taxes

Enacted in 1916, the federal estate tax has
gone through many changes over the years. Mar-
ginal tax rates have ranged from 1 percent to as
high as 77 percent. There have been limits on
how much can be transferred to spouses and oth-
ers, and there have been changes in the ways es-
tates are valued. This section briefly describes the
major components of the federal estate tax as it
existed through most of the twentieth century.
Note that the Economic Growth and Tax Relief
Reconciliation Act of 2001 includes gradual re-
ductions in the estate tax, with complete elimina-
tion in 2010. 

Table 3 shows the amount of tax collected
from estates of different sizes. The progressive
nature of the estate tax is quite evident here.
Nearly half of the estates had a value of less than
$1 million, and these estates paid 3.5 percent of
the tax due that year. At the other extreme, a
small portion (approximately 0.5 percent) of es-
tates had a value above $20 million, and paid
23.8 percent of the total tax. 

The federal estate tax has several objectives,
the foremost being to raise revenue for the feder-
al government. While the portion of federal rev-

Table 3
Estate Tax Liability by Size of Gross Estate
(1999 Returns)

SOURCE: Author

enues derived from the estate tax has generally
been fairly small (typically less than 2 percent), it
did exceed 5 percent in several Depression era
years and approached 10 percent in 1936. Oppo-
nents of the estate tax have argued that this small
contribution to federal revenues is not sufficient
to prevent its elimination. 

A second objective of the estate tax is to com-
plement the income tax system to ensure all in-
come is taxed. Much wealth is held in capital
gains, which are not considered income until re-
alized (i.e., when the underlying asset is sold).
When a person holding an asset that has appreci-
ated dies, no income taxes are paid on the appre-
ciation. When the asset is transferred to another
individual, the basis on which capital gains taxes
will have to be paid becomes the then current
value of the asset—usually much higher than the
price paid by the original owner. The new owner
will have to pay capital gains taxes only on the in-
crease in value that occurs after he or she re-
ceives the asset. By collecting estate taxes on the
value of the transferred asset, the estate tax com-
plements the income tax and ensures that all cap-
ital gains are taxed. Without the estate tax,
owners of capital assets would have to keep track
of the original purchase price, regardless of who
made the purchase and how long ago the pur-
chase occurred. 

A third objective is to reduce concentrations
of wealth. Some view large inheritances as con-
trary to a major value of American society: equal
opportunity for all. They see estate taxation as a
way of ‘‘leveling the playing field.’’ The values in
Table 2 suggest that estate taxes do little to re-
duce familial wealth concentrations. However, it
is possible that the difference between bequests
received by lower- and higher-income individu-
als would be even greater in the absence of the
estate tax. 

A fourth objective is to reduce competition
between states for wealthy individuals. Some
states could seek to encourage wealthy people to
move there by advertising their low (or nonexis-
tent) estate tax rates. The federal estate tax en-
sures that decedents’ estates will be taxed
similarly regardless of their state of residence.
While some differences between state estate tax
laws exist, almost all of them are smoothed out
by the structure of the federal estate tax. (See
‘‘Tax Credits,’’ below.) 

Determining estate taxes. To figure the tax
due on an estate, one must first calculate the
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value of the estate. This includes the value of real
estate holdings, stocks, bonds, pensions, busi-
nesses, cash, and proceeds from life insurance
policies owned by the decedent. Often decedents
have transferred assets to others prior to death.
Some assets must be included in the calculation
of a decedent’s estate if they were transferred to
others within three years preceding death. 

Assets can be valued at the date of death or
six months after death. This allowance recog-
nizes that it can take a considerable amount of
time to settle an estate and the value of the estate
may decrease in that time. There is also a method
of valuing property used in a closely held farm
or business. Such property sometimes would
have a greater value under a different use than
under its current use. For example, a five-
hundred-acre farm may have a certain value as
farmland, but a much higher market value if sold
for residential property. Rather than forcing the
estate to consider the value of the land as resi-
dential, it can be valued as farmland. Certain re-
strictions apply to using this ‘‘special use’’
valuation, and there is a maximum as to how
much of the market value can be excluded from
the estate. In 1995, 456 estates used the ‘‘special
use’’ valuation, for a reduction of $171 million in
gross estate value. 

Once the gross estate value has been deter-
mined, a number of deductions are allowed. The
largest of these is bequests to the spouse. Initially
this deduction was limited to a fraction of the
gross estate, but this limit was removed in 1982.
Recognition that estate taxes would be paid at the
death of the surviving spouse made limiting the
spousal deduction unnecessary. Other allowable
deductions include charitable bequests, debts of
the decedent (e.g., mortgages and medical
debts), and expenses incurred by the estate (e.g.,
funeral expenses and attorney’s fees). Table 1
gives 1999 values for these deductions. 

Tax credits. Initially, the first $50,000 of an
estate was exempt from taxation—similar to the
standard deduction allowed for personal income
taxes. The exemption amount was increased pe-
riodically (and decreased in 1932) until 1977,
when it was repealed and replaced with a credit.
This credit, called the ‘‘unified credit,’’ is by far
the largest credit provided for in the estate tax,
reducing estate tax liability by roughly $18.5 bil-
lion in 1999. Since this credit eliminates all estate
tax liability for most estates, it is often more con-
venient to speak in terms of the amount of an es-

tate it effectively exempts from taxation. For
example, in 1999 the unified credit amount was
$211,300. An estate valued at exactly $650,000
(after deductions) would have had an initial lia-
bility tax of exactly $211,300. Applying the uni-
fied credit (i.e., reducing tax liability by the
amount of the credit) leaves a final liability of $0.
The initial tax liability on estates smaller than
$650,000 is less than $211,000, so the unified
credit eliminates all tax liability for these estates.
For larger estates the unified credit effectively
eliminates the tax that would be due on the first
$650,000 of the estate. Under the Economic
Growth and Tax Relief Reconciliation Act of
2001, the effective exemption rises to $3.5 mil-
lion in 2009. This credit gets its name from the
fact that it unifies the exemptions for the estate,
gift, and generation-skipping transfers taxes. 

The state death tax credit is the other major
credit allowed under the estate tax. This credit
provides a one dollar reduction in federal estate
taxes due for each dollar of state estate taxes
paid. The credit is capped at an amount that var-
ies with the size of the taxable estate. Most states
simply charge estate taxes equal to the maximum
allowable federal credit amount. In fact, there is
little incentive for states to do otherwise. States
that charge a smaller amount do not save their
constituents any money; they only allow them a
smaller credit against their federal estate taxes—
in effect letting the federal government collect
tax revenues the state could have collected.
States that charge a larger amount are providing
a disincentive for wealthy people to live in their
state. In 1999, the state death tax credit reduced
federal estate taxes by approximately $6.0 bil-
lion. 

Behaviorial effects

The estate tax can influence the behavior of
wealthy older individuals, even if it simply causes
them to consult a professional estate planner in
order to minimize estate tax liability. Other be-
havioral effects may include increased work ef-
fort and savings, increased charitable bequests,
and decreased capital gains realizations. 

First, since estate taxes directly reduce the
amount of a parent’s wealth actually received by
an heir, they can lead to increased work effort
and savings. A parent intending an heir to re-
ceive a specific dollar amount would have to save
more (and perhaps work more) than if there
were no estate taxes. Other parents could decide
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estate taxes are so high that it is impractical to
leave any sizable bequests. This could lead to de-
creased savings and work effort among older in-
dividuals. It is extremely difficult to determine
how significant either of these behavioral effects
may be in practice. 

Second, by exempting charitable bequests
from taxation, the estate tax directly encourages
such bequests. A simple example will illustrate
why this is so. Suppose Susan is deciding how to
allocate her estate, knowing it will face a marginal
tax rate of 55 percent. She has allocated all of her
estate except for $10,000, which could be given
either to charity or to a cousin. If it is given to the
cousin, the government will collect its share, leav-
ing the cousin with only $4,500. If it is given to
a charity, the charity will receive the entire
$10,000. Many people choose the charity when
confronted with this actual choice of giving
$4,500 to an heir or $10,000 to charity. Several
studies of this issue produced similar results. For
example, Gerald Auten and David Joulfaian
(1996) concluded that charitable gifts could be as
much as 12 percent lower in a world without es-
tate taxes. 

Third, the fact that the appreciated value of
capital assets (e.g., stocks and bonds) in an estate
is not subject to capital gains or income taxes en-
courages older individuals not to sell such assets.
The wealth associated with these assets will be
subjected to the estate tax whether or not the
asset is sold before death. But if an individual
sells an asset before death, he or she will be liable
for capital gains taxes on the appreciated value.
The individual will then have less to bequeath. In
contrast, an individual who does not sell an asset
before death can bequeath the entire value of the
asset. Economists continue to debate whether or
not estate taxes actually encourage older individ-
uals to hold capital assets longer than they
should. 

Finally, the behavioral effects of bequests
themselves should be considered. Studies show
that the larger the inheritance received by a per-
son, the more likely he or she is to reduce the
work effort, and perhaps even to retire. The ef-
fect, however, is relatively small. Joulfaian (1998)
reported that among 1995 beneficiaries, only 9
percent of unmarried bequest recipients had quit
work three years later. Of couples with both
spouses working when they received an inheri-
tance, 98.5 percent still had at least one spouse
working three years later. This result likely un-

derstates the effect of bequests because it cannot
indicate whether retirement was accelerated but
did not occur within the three-year study period.

ROBERT P. REBELEIN

See also ASSETS AND WEALTH; ESTATE PLANNING; FINAN-

CIAL PLANNING; INTERGENERATIONAL EXCHANGES; PEN-

SION; TAXATION. 
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BEREAVEMENT
For older Americans, the loss of a loved one

is a relatively common occurrence, yet it is often
severely distressing and can have dire implica-
tions for mental and physical health. Over two
million people die in the United States each year.
Each of those deaths leaves behind a wake of
grief that ripples through a web of surviving fam-
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Photographer Edward S. Curtis called this 1924
photograph ‘‘Old Woman in Mourning—Yuki;’’ it
shows a bereaved elderly woman from the Yuki
Indian tribe in California holding a bone against her
right temple as she conducts an elaborate mourning
ritual. (Library of Congress)

ily members and friends. Older people are espe-
cially likely to experience such losses. Of the
nearly one million people who are widowed each
year, about 70 percent are over age sixty-five.
For older people this highly prevalent occur-
rence is also one of the most painful. In a study
of widowed people over age fifty, Dale Lund and
colleagues found that 72 percent of participants
reported that the death of their spouse was the
most stressful event they ever experienced.
Other studies of older adults have found that be-
reavement magnifies the risk of psychological
disturbances, such as increased symptoms of
anxiety, depressive symptoms, and major de-
pressive episodes, as well as new or worsened
physical illnesses, greater use of medication, and
poorer self-rated health. These health complica-
tions, in turn, may result in more frequent use of
health care services, such as visiting a doctor or
receiving care in a hospital, thus making the
issue of bereavement important in discussions of
controlling health care costs. In addition, re-
searchers have found that suicide and death in

general are more likely to occur in the period fol-
lowing a significant loss. 

This entry begins by addressing the concept
of the ‘‘normal’’ grieving process and the various
dimensions of which it may be composed. It then
examines what are considered pathological reac-
tions to loss, how these are related to and differ-
entiated from the dimensions of normal grief,
the rates at which they occur, and the extent to
which these disorders overlap. Next is a discus-
sion of the factors that have been found to influ-
ence whether a person will suffer a pathological
bereavement response. Last is a review of the
current pharmacological and psychotherapeutic
treatments found to be effective in ameliorating
bereavement-related distress. 

Components of normal grief

What is a normal, or uncomplicated, re-
sponse to losing a loved one? Due to the stressful
nature of the event and the broad spectrum of
grief manifestations that can result, there is no
single, simple answer to this question. As out-
lined by Selby Jacobs, the array of common
symptoms includes yearning for the lost person,
preoccupation with the deceased, sighing, cry-
ing, dreams or illusions involving the deceased,
searching for the lost loved one, anger, protest-
ing the death, anxiety, sadness, despair, insom-
nia, fatigue, lethargy, loss of interest in
previously enjoyable activities, loss of a sense of
meaning, emotional numbness, nightmares, and
being unable to accept the loss. Normal grief
generally involves some subset of these features,
with symptom intensities varying widely between
individuals and over time. 

In the form of a simple list, this collection of
symptoms is somewhat bewildering. How are
these emotional and behavioral responses relat-
ed to one another? Are there sets of associated
symptoms that tend to be exhibited as groups?
Theorists have attempted to construct frame-
works that draw connections between these man-
ifestations in order to deepen understanding of
the grieving process. 

Stephen Shuchter and Sidney Zisook postu-
lated that normal grief generally follows three
stages. First, according to their model, there is a
period of shock and disbelief, during which the
bereaved person cannot accept that the loss has
occurred. This gives way to an intermediate stage
of acute mourning in which the individual is
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forced to confront the reality of the loss, resulting
in increasing physical and emotional discomfort
and social withdrawal. Ultimately, the person is
able to assimilate the loss into the greater context
of his or her life, and gradually returns to normal
levels of functioning. 

While this model is appealing for its simplici-
ty, it is somewhat restrictive. By invoking uni-
form, sequential stages of grief progression, this
framework cannot accurately describe a large
percentage of the varied bereavement responses.
Another approach, taken by Jacobs, is to look at
the bereavement process as made up of multiple
dimensions, or sets of symptoms, each of which
can be present simultaneously, to varying de-
grees. As time passes, one dimension may replace
another as the predominant grief manifestation,
thus creating the appearance of stages but main-
taining greater flexibility in the overall model. 

Separation anxiety. Taking this approach,
the question becomes What are the primary di-
mensions of grief? One of the most fundamental
components seems to be a group of symptoms
that have been labeled ‘‘separation distress’’ or
‘‘separation anxiety.’’ This includes what Erich
Lindemann has called the pang of grief—
episodes of intense longing and yearning for the
deceased, characterized by preoccupation with
thoughts of the lost person, sighing, crying, and,
in some cases, dreams, illusions, or even halluci-
nations involving the deceased. Behaviorally,
this is manifested as searching for the lost person
by seeking out places and things identified with
that person, as if hoping to bring the deceased
back to life. This searching behavior, often done
unconsciously, ultimately meets with frustration,
commonly resulting in another pang of grief. 

The reason for such a reaction becomes
more clear when we consider the concept of sep-
aration anxiety in the framework of attachment
theory, which was initially developed by John
Bowlby to explain how and why babies and chil-
dren form bonds with their parents. Bowlby ob-
served that young children exhibit pronounced
‘‘attachment behaviors,’’ such as crying, touch-
ing, following, and calling, that serve to keep
them in close contact with their parents or other
protective individuals, known as ‘‘attachment ob-
jects.’’ Bowlby hypothesized that these attach-
ment behaviors came about, and were
perpetuated in humans through evolution, be-
cause of the selective advantage such behaviors
confer. Children who maintain relationships

with parents and membership in social groups
will be provided protection from predators, easi-
er access to food, and improved ability to con-
tend with competitors, all of which improve their
chances of surviving to the age of reproduction.
Thus, ingrained through evolutionary processes,
attachment behavior is thought to be a ‘‘primary
drive,’’ hardwired into the neural circuits of the
brain. 

With this perspective, it becomes under-
standable why isolation from an attachment fig-
ure is a threatening situation that results in
feelings of alarm, anxiety, anger, loneliness, and
insecurity. This separation distress, which is de-
fined as the reaction to the danger of losing an
attachment object, is readily observable in infants
and young children upon separation from a par-
ent. While adults do not usually exhibit this be-
havior as frequently and explicitly as children do,
the loss of a close relationship does result in the
separation distress that makes up a component
of normal grief, and in excessive reactions, or
dysfunctional grief (described later). 

Traumatic distress. Mardi Horowitz out-
lined two components of a traumatic stress re-
sponse. The first involves intrusive symptoms
aroused by a fear that the event will recur: fright-
ening perceptions (such as illusions, nightmares),
hypervigilance (always being ‘‘on the lookout’’),
startle reactions, feelings of helplessness, and in-
security. The second component, partly in reac-
tion to the intrusive symptoms, consists of
strategies for psychologically avoiding thoughts
of the traumatic event: denial that the death oc-
curred, dissociation (becoming detached from
one’s environment), emotional numbing, and
avoidance of any place or thing that would result
in painful memories of the event. Often, bereave-
ment occurs in conjunction with an objectively
traumatic event (e.g., natural disaster, war, acci-
dent). In such cases, the bereaved person may be
traumatized by the event as well as by the impact
of losing a loved one(s). 

Depressive symptoms. It is generally ac-
knowledged that some depressive symptoms are
common in normal grief (e.g., sadness, despair,
loss of interest in activities, significant weight loss
or gain without dieting, insomnia, and fatigue).
Full depressive episodes also occur secondary to
a major interpersonal loss. 

Pathological grief

It is clear from the above discussion that the
manifestations of grief are manifold. Yet, if all of
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these variations can be seen as normal reactions
to the loss of an intimate, then how is the patho-
logical differentiated from the normal? First, this
is done on the basis of the severity of the symp-
toms (their intensity and/or frequency). Second,
duration is a factor. In normal grief there is a
gradual reduction in symptoms, acceptance of
the death, and reinvestment in new activities and
relationships; when this process is prolonged,
there is reason for concern. Third, to be consid-
ered a disorder, the symptoms must cause a clini-
cally significant disruption in the bereaved
individual’s social, occupational, or other impor-
tant domains of functioning. Finally, some symp-
toms are more rare and are found predomi-
nantly in pathologic forms of grief. The most
common bereavement-related psychiatric disor-
ders are considered below. 

Major depression. When persistent and in-
tense, the depressive symptoms present in nor-
mal grief can lead to a diagnosis of major
depressive disorder. In addition to these symp-
toms, Jacobs and Paula Clayton have found that
those suffering from major depressive disorder
following a loss may experience hopelessness,
worthlessness, low self-esteem, guilt, a slowing of
movement, and thoughts of suicide. Since these
symptoms are uncommon in bereaved people
who are not clinically depressed, they seem to be
key markers of depression following a significant
loss. Studies have found that between 12 and 32
percent of widowed people are depressed in the
first six months following the loss. A study by
Carolyn Turvey and others found the rate of syn-
dromal depression in the recently widowed to be
nine times higher than that in married individu-
als. Furthermore, two years after the loss, the be-
reaved subjects were still more likely to be
depressed than those who were married. Other
studies have found that between 5 and 10 per-
cent of widowed people are continuously or
‘‘chronically’’ depressed for at least two years fol-
lowing the loss. 

Post-traumatic stress disorder, anxiety disor-
ders. A death that is perceived as particularly
violent or unexpected may result in clinically sig-
nificant levels of what has been described as
‘‘traumatic distress.’’ Those experiencing these
symptoms (e.g., reexperiencing the traumatic
event with intrusive thoughts; avoidance and
numbness in reaction to the trauma; hypervigi-
lance or hyperarousal at cues related to the expo-
sure) at high intensities and frequencies
generally meet diagnostic criteria for post-

traumatic stress disorder (PTSD) and/or other
anxiety disorders. More research is needed to
determine whether the likelihood of developing
PTSD following loss depends on the nature of
the death (e.g., whether it occurred in a violent
or unexpected manner) because available evi-
dence on this is mixed. PTSD is less common
than depression in the context of bereavement.

In addition to PTSD, other anxiety disorders
are related to some symptoms of traumatic dis-
tress. Studies have found that up to one in four
recently bereaved people may meet criteria for
some anxiety disorder within two months of the
loss. However, Paul Surtees found that these
anxiety disorders rarely appear without concur-
rent depression, and resolve more quickly over
time. 

Traumatic grief. Until recently, there had
been no diagnostic classification for people suf-
fering from bereavement-specific symptoms,
such as those associated with extreme separation
anxiety (e.g., yearning and searching for the lost
person). Motivated by the apparent need for
such a diagnosis, a group of experts in the areas
of bereavement and trauma convened in 1997 to
examine this issue. The workshop reviewed a se-
ries of studies of independent samples of be-
reaved people and found that elements of
separation distress and traumatic distress form a
single cluster, and that this cluster is distinct from
depressive and anxiety symptom clusters. This
means that people who experience severe symp-
toms of separation distress also tend to suffer
from certain symptoms of traumatic distress. In
addition, this single cluster of traumatic and sep-
aration distress symptoms was found to persist
for months or years in a significant minority of
bereaved subjects. 

Furthermore, these symptoms, unlike de-
pressive symptoms, did not respond to interper-
sonal psychotherapy, either alone or in
combination with the tricyclic antidepressant
nortriptyline. Finally, these symptoms predicted
substantial morbidity (e.g., suicidal thoughts, hy-
pertension, increased smoking) over and above
the level predicted by depressive symptoms. The
evidence reviewed indicated that aspects of sepa-
ration distress and traumatic distress seem to
constitute a single, distinct disorder that merits
its own set of diagnostic criteria. The panel par-
ticipants discussed the symptoms that should be
included in a diagnosis and, ultimately, proposed
a consensus set of criteria for the disorder, which
they called traumatic grief (see Table 1). 
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Table 1
Diagnostic Criteria for Traumatic Grief

SOURCE: Author

A diagnosis of traumatic grief requires meet-
ing both criterion A (separation distress) and cri-
terion B (bereavement-specific traumatization
occurring as a result of the loss). Preliminary
studies indicate that people experiencing a ma-
jority of criterion B symptoms to a marked and
persistent degree can be said to meet this criteri-
on. A 1999 study in the British Journal of Psychiatry
found that four out of the eight criterion B symp-
toms tested were required for a highly specific
(excluding those without the disorder) and sensi-
tive (including those with the disorder) diagnosis
of traumatic grief. Criterion C, specifying a mini-
mum duration of two months, and criterion D,
requiring clinically significant impairment, may
serve to further differentiate the disorder from
a normal, or uncomplicated, grief response.
However, additional research is necessary to de-
termine the optimal mix of symptoms, duration,
and impairment required for a diagnosis. Studies
have found that between 10 and 20 percent of

widowed people who have lost their spouse with-
in six months meet criteria for traumatic grief. 

Comorbidity. Psychiatric comorbidity (i.e.,
the presence of multiple disorders) is common
following bereavement. In a study by Gabriel
Silverman and colleagues (2000), traumatic grief,
PTSD, and major depressive episode were found
to overlap with each other to similar degrees. Of
those with traumatic grief, 47 percent also re-
ceived a diagnosis of major depressive episode,
33 percent met criteria for PTSD, and 40 percent
had traumatic grief alone (these percentages sum
to over 100 because 20 percent of those with
traumatic grief received all three diagnoses). 

Traumatic grief has also been found to pre-
dict lower energy levels; lower levels of social
functioning; higher rates of hospitalization and
physical health events, such as heart attack, can-
cer, and stroke; lower self-esteem; changes in
sleeping and eating habits; and heightened levels
of thoughts of suicide. 

Risk factors for pathological grief

To some extent, the severity of the grief ex-
perienced by an individual can be predicted,
given the presence or absence of identified risk
factors for maladjustment to the loss. Current
knowledge about such risk factors is reviewed
below. 

Demographic characteristics. Younger peo-
ple have often been found to experience higher
levels of grief. This may be understandable, in
part, because they are more likely to be mourn-
ing a death that is considered untimely. Howev-
er, Catherine Sanders found that though this was
true initially for younger widows, two years fol-
lowing the death they had made significant im-
provements in their mental health, while older
widows, who initially had lower levels of grief,
now had more anxiety, loneliness, and feelings of
helplessness, and also had declined in physical
health. This difference over the long term may
be explained, at least partially, by younger wid-
owed people’s greater resilience and tendency to
feel less vulnerable following the loss of their
spouse. 

Though women tend to report more symp-
toms than men, Colin Murray Parkes and R. J.
Brown found that between two and four years
after the loss, widows were no more depressed
than married women the same age, whereas wid-
owers were still more depressed than married
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men. It is hypothesized that the reason for this
is that during marriage, men may be more likely
to depend on a spouse for emotional support
and social contacts. When this resource is no lon-
ger available, these men, not in the habit of meet-
ing new people, often isolate themselves or throw
themselves into their work. Women, on the con-
trary, are more likely to cope with the loss by
seeking out social support that might facilitate
the bereavement process. 

Low socioeconomic status has also been
found to contribute to poor bereavement adjust-
ment, worse health, reduced social participation,
and greater loneliness. Unemployment is also
a risk factor for depression following bereave-
ment. 

Nature of the death. If the death is particu-
larly sudden, unexpected, or violent, the be-
reaved person may be predisposed to a
pathological reaction, particularly to elements
of traumatic distress and PTSD. Similarly,
experiencing multiple losses near each other
in time, known as ‘‘bereavement overload,’’
has been found to increase risk of psycho-
pathology. 

Nature of the relationship. If the bereaved
person was highly dependent (emotionally,
physically, or otherwise) on the deceased person,
or if their lives were largely intertwined with
shared activities (an ‘‘enmeshed’’ relationship),
the loss will result in major disruption in the sur-
vivor’s daily life. Feelings of purposelessness, loss
of meaning, and a shattered worldview are likely
to be prominent and contribute to a diagnosis of
traumatic grief. One study (The Gerontologist,
2000) by Holly Prigerson and colleagues found
that, following the loss of their spouse, people
who had harmonious marriages used a signifi-
cantly greater number of health services than
those whose marriages were discordant. 

The nature of the relationship is partly de-
pendent upon the personality and ‘‘attachment
style’’ of the bereaved person. Attachment distur-
bances, such as excessive dependency or insecure
or anxious attachment, are likely to result in se-
vere separation distress following the loss. Such
disturbances are often established during child-
hood, when the ability to form secure attach-
ments is learned. A study by Gabriel Silverman
and others (2000) found that adversities experi-
enced during childhood (physical or sexual
abuse, death of a parent) were significantly asso-
ciated with traumatic grief, while adversities oc-

curring in adulthood (nonbereavement trau-
matic events and death of a child) were associated
with PTSD. This suggests that there is a vulnera-
bility to traumatic grief explicitly rooted in child-
hood experiences. 

Social support. Lack of social support (i.e.,
friends or family who are available to provide
emotional and practical help) has been widely
cited as a risk factor for poor bereavement
adjustment. However, Lund notes that simply
having available family members is not
enough, because such ‘‘support’’ can be
negative (e.g., judgmental, inconsiderate,
pushy, demanding, unreliable). Rather, only
empathetic support, stable over time, appears
to result in lower rates of depression and more
positive ratings of coping, health, and life satis-
faction. 

Treatment

While there have been no randomized, con-
trolled, clinical trials of treatment for traumatic
grief, inferences can be made from studies done
treating PTSD, separation anxiety disorder, and
depression. 

Pharmacotherapy. Considering a review of
this literature done by Jacobs, it seems that
selective serotonin reuptake inhibitors might
be more effective for the broad range of
traumatic grief symptoms than tricyclic antide-
pressants. The latter tend to affect intrusive, anx-
ious, and depressive symptoms alone, while the
former reduce these symptoms as well as mani-
festations of avoidance, particularly avoidance
stemming from distress over reminders of the
loss. 

Psychotherapy. Though findings have been
mixed, both psychodynamically oriented treat-
ments and behavioral/cognitive treatments have,
in some studies, demonstrated effectiveness in
treating pathological grief. When addressing be-
reavement-related distress, it is important for the
therapist to review the relationship to the de-
ceased person and the circumstances of the
death. In addition, the therapist should advise
the patient on what to expect from the grieving
process. Though as yet there is no treatment de-
signed to specifically address the symptoms of
traumatic grief, M. Katherine Shear and Ellen
Frank are developing and testing one such thera-
py based on Edna Foa’s treatment for PTSD.
Continued strides in this direction are cause for
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optimism in the search for efficacious treatments
for traumatic grief and other bereavement-
related disorders. 

GABRIEL K. SILVERMAN
HOLLY G. PRIGERSON

See also ANTIDEPRESSANTS; ANXIETY; COGNITIVE-
BEHAVIORAL THEORY; DEPRESSION; WIDOWHOOD. 
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BIOLOGY OF AGING
The phenomenon of aging means quite dif-

ferent things to different people. Most gerontol-
ogists would agree that aging is a process, or set
of processes, of gradual development and then
decline that characterize the life span of an or-
ganism. Beyond that, there is very little agree-
ment, and indeed there are many who would
argue with this description. In part this lack of
agreement is the result of the fact that aging is a
very complex phenomenon involving biological,
behavioral, and social factors. These various and
very varied realms interact to produce the life
span trajectory of each single organism on the
planet. Adding to this complexity are the cultur-
al, political, and economic assumptions about
aging that shape the ways individuals and their
institutions think about the ‘‘problems of aging.’’

Biogerontology

The study of the biology of aging, or biogeron-
tology, has as its primary objective understanding
the basic processes that underlie aging and age-
related disease. For some this means increasing
human life span, for others it means increasing
human health-span. In either case, the ultimate
objective is to reduce human suffering. Whether
one wishes to extend human life span or alleviate
age-related disease, understanding the underly-
ing processes of aging is essential. Aging is not
simply the result of the passage of time. Think of
the life spans of guppies, dogs, horses, and hu-
mans. All age at a regular rate, but the rate of
aging is vastly different from one species to an-
other. Is aging different in each species, or does
the same set of processes run at different speeds
in different species? What do we actually mean
by aging? The simplest definition is the loss of ho-
meostatic ability with the passage of time. Homeo-
static ability is the ability to maintain internal
stability. That is, the ability of an organism to
maintain a stable internal environment in the
face of environmental challenges such as changes
in temperature, humidity, air quality, and so on.
At the most basic level, the loss of this ability is the
primary deficit of aging. 

What most of us think of as aging, however,
is the loss of teeth, hair, muscle strength, memo-
ry, and reproductive ability, as well as the accu-
mulation of wrinkles, joint pain, and what are
commonly called the infirmities of old age. These
changes are age related, but are not aging itself.
They are not the inevitable consequence of
aging, but rather the often-observed accompani-
ments of aging. The concept of ‘‘normal aging’’
is used to try to distinguish between aging as a
process or set of processes, from aging as the re-
sult of the accumulation of damage from envi-
ronmental insult, the ravages of disease, and the
wear and tear of living. Normal aging is assumed
to mean the age changes that result from basic bi-
ological processes. Whether normal aging actual-
ly can be studied is a matter of some controversy,
although most gerontologists believe that the
concept is meaningful. 

The details of normal versus disease-related
(or pathological) aging are the grist for biological
theories of aging. These theories are attempts to
explain the data we observe as we study aging or-
ganisms of many species and to construct frame-
works that relate these explanations to a basic
understanding of what aging means. Some of
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these theories assume that aging processes are
not the same as wear and tear or the consequence
of disease, while others assume that aging is es-
sentially the result of these factors. The major bi-
ological theories of aging are described in a
separate entry on theories. 

Other approaches to the study of aging look
at age-related diseases directly (geriatric medi-
cine), at the aging of populations and incidence
of age-related diseases in these populations (de-
mography and epidemiology), and at the social
and behavioral changes that characterize aging
(social gerontology and gerontological psycholo-
gy). 

Research approaches

The areas of interest that fall within the pur-
view of the biology of aging mirror the fascinat-
ing areas of biology today. Aging as a process, or
set of processes, affects virtually all of our bodily
organs and systems. At the most basic level, some
portions of our aging patterns are set in our
genes. The reliable differences in the life spans
of various species are clear evidence of genetic
‘‘programs’’ that set the general boundaries of
species life span. The environment modifies
these boundaries, but guppies do not live eighty
years, and humans often do. Genes are impor-
tant in the differences in longevity between indi-
vidual members of a single species (e.g., long-
and short-lived humans), but environmental fac-
tors play a major role in these differences. Living
in a toxic environment or making deleterious
lifestyle choices can have a significant effect on
individual longevity. 

Genetic analyses

A major area of investigation in the biology
of aging is the search for genes that influence life
span and an understanding of how these genes
exert their influence. Studies in lower organisms
such as yeasts and fungi show that there are
genes, called longevity assurance genes, that assure
that cells function long enough for the organism
to live out its normal life span. Cancer occurs
when these longevity assurance functions go
awry. Understanding the mechanisms by which
a delicate balance between longevity assurance
and disease are maintained is one of the very
promising areas of biogerontology. 

Knowing that a particular gene or set of
genes have an effect on an aging parameter does

not in and of itself tell us anything about how the
genes produce that effect. Molecular biology and
molecular genetics are the research areas devot-
ed to seeking such explanations. These research
programs look at molecular function in aging or-
ganisms from plants and small worms (Caen-
orhabditis elegans) to fruit flies (Drosophila
melanogaster) to mammals and humans. Under-
standing the mechanisms by which genes turn
molecular and cellular functions on and off at
various times in the life span of organisms will
eventually lead to the ability to modify those pro-
cesses. This is the promise of molecular and ge-
netic therapies, tailored to an individual’s very
specific genetic makeup, that is causing great ex-
citement at the beginning of the twenty-first cen-
tury. 

Model systems

A basic assumption that underlies a great
deal of this research is that the use of models for
research on human aging is valid and informa-
tive. Models for research include a wide variety
of organisms, including yeast, worms, rodents,
and nonhuman primates. Many genes are com-
mon to the genomes of all of these organisms.
Humans share genes even with yeasts. Thus it is
assumed that phenomena observed in these
model organisms provide relevant information
about how aging occurs in the human species. 

Cell senescence

Cellular functions are basic life processes
throughout the life span of any organism. In
most tissues in the body, cells must reproduce
themselves (replicate) on a regular basis in order
for the tissue, and thus the organism, to survive.
The study of cell replication, and the changes that
occur with aging (cell senescence), is an important
branch of biogerontology. 

The seminal observations of Leonard Hayfl-
ick on the senescence of cells in culture are at the
core of this research. Hayflick showed that cells
in culture appear to senesce (grow old) and cease
dividing after about fifty population doublings.
When one cell splits into two, that is one popula-
tion doubling. When those two cells become four
that is the next doubling, and so on. This obser-
vation, made in 1965, puzzled gerontologists for
decades as no mechanism could be found to ex-
plain how cells in culture could count the num-
ber of times they divided. Research on telomeres
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and the phenomenon of telomere shortening has
provided at least one workable mechanism. Te-
lomeres are chains of DNA at the ends of each
chromosome that get shorter at each cell division
in most tissues. The role of telomeres and the en-
zyme telomerase (telomerase controls telomere
shortening) in aging and in cancer is a very
promising and exciting area of research. 

Hormonal changes

The endocrine system controls the produc-
tion and distribution of hormones throughout
the body. Many hormones decline with advanc-
ing age. Decline in the levels of reproductive hor-
mones (e.g., testosterone and estrogen) could
contribute to loss of function in older individuals.
The degree to which such decline is responsible
for loss of function, and what can safely be done
about it, are important research questions. 

Replacing reproductive hormones, or their
precursors, could be dangerous since these hor-
mones also play a role in the development of can-
cers of the reproductive organs. Hormone
replacement therapy for postmenopausal
women is often desirable, but its desirability de-
pends upon a number of factors, such as family
history, personal history, lifestyle, and risk toler-
ance. Hormone replacement therapy for male
reproductive hormones and for growth hor-
mones in both genders is much more controver-
sial. The ready availability of hormone
precursors in the form of dietary supplements
poses a significant public health problem. Large
numbers of people are taking substances that
might cause harm without an understanding of
the risks. 

Nutrition

Nutrition is another area of biogerontologic
research that intersects with the dietary and diet
supplement industry. The study of the nutrition-
al requirements of older people includes under-
standing their eating habits, their ability to
absorb nutrients, their ability to metabolize those
nutrients, and the role of over or under nutrition
on health and longevity. A particularly interest-
ing branch of this research is the study of the ef-
fects of restricting calorie intake. Caloric
restriction, with adequate nutrition, is the only
experimental manipulation currently known to
extend life span. Understanding how caloric re-
striction produces extended longevity could pro-

vide valuable clues to basic aging processes as
well as suggest new therapies for age-related dis-
eases. 

Life span alteration

The study of life span extension includes ge-
netic, hormonal, and nutritional components
that are part of the subject matter of biogeron-
tology. The impact of success in achieving life
span extension is of great interest to social and
psychological gerontology, to practitioners of
geriatric medicine, and to policy makers in virtu-
ally every nation in the world. 

The other side of the life span coin is exem-
plified by the diseases that mimic accelerated
aging. Research on these human progeroid syn-
dromes such as progeria and Werner’s Syndrome,
is being conducted in order to try to cure or pre-
vent the diseases. Understanding how the genes
responsible for these diseases produce their life-
shortening effects is another approach to finding
the key aging processes needed to ensure ‘‘nor-
mal’’ life spans. 

Neural aging

Research on the aging of the brain, nervous
system, and neuroendocrine systems constitutes
a major portion of biogerontology. Brain cells do
not usually replicate and thus must last for most
of the life span of the organism. Neurodegenera-
tive diseases that destroy the functionality of neu-
rons and other neuronal tissues, such as in
Alzheimer’s disease, are a major source of disabil-
ity in the last third of human life span. Here
again, understanding what goes wrong may pro-
vide valuable information about normal function
as well as lead to effective therapies to combat
these terrible diseases. 

From this brief summary of the subject mat-
ter of the biology of aging it is obvious that aging
affects virtually every aspect of our lives. The tre-
mendous strides in this understanding that have
resulted from the application of molecular tech-
niques to aging research are described, and the
promise that ongoing research holds for better
understanding and even better therapies pro-
vides positive examples of the benefits of biologi-
cal research for all of us. 

RICHARD L. SPROTT
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BIOMARKERS OF AGING
The process (processes) of aging is a complex

phenomenon. Aging in the biological sense is the
loss of the ability to maintain homeostasis, that is,
the loss of the ability to meet challenges from the
environment, such as heat or cold or infection, by
overcoming the challenge and restoring normal
function. Loss of homeostatic ability can occur at
the level of the whole organism or in one or more
of its parts. Organisms of different species age at
different rates. Fruit flies live about two months,
mice three to four years, chimpanzees perhaps
seventy-five years, and humans as long as 120
years. Despite these very big differences in maxi-
mum life span, all of these organisms age in the
sense described above. A very few, such as bristle-
cone pines, turtles, and some fish species age
very little. Within a species, individuals age at
similar but not identical rates. 

Given all the variability in rate of aging ob-
served between and within species, how can we
compare the aging status of one organism with
that of another. Is a two-month-old fruit fly com-
parable to an eighty-year-old human? Clearly
their chronological ages (age in days or years) are
vastly different. Their biological ages are per-
haps the same! How can we tell? To understand
the concept of biological age as something differ-
ent from chronological age, let us examine the
following example. Suppose that after years of
slaving away in the laboratory a gerontologist be-
lieves he has discovered the magic elixir that will
double life span. How could he test this substance
to determine that it actually works? If he gives it
to a forty-year-old human subject with a life ex-
pectancy of eighty-five years, he will have to wait
at least 130 years to be sure his elixir doubles life

span. Obviously this is not possible, much less
practical. What this scientist needs is a measure,
or set of measures, that can determine the rate at
which an organism is aging in less than the full
life span of the organism. He could then measure
the rate of aging of his test subject before and
after giving the elixir to see if the rate of aging
changes in response to this treatment. Such a
measure would be called a biomarker of aging.

Biomarkers of aging, then, are measures of
the rate at which organisms, or organ systems
within an organism, are aging. The assumptions
that underlie the concept of biomarkers of aging
are that organisms age at different rates and thus
chronological age is not a good predictor of re-
maining life expectancy, that different tissues,
organs, and organ systems within an organism
may age at different rates, that these differences
can be measured and predicted, and finally that
it may be possible to alter the rate of aging of any
or all of the components of organisms. 

From both a theoretical and a practical point
of view, it is also assumed that no single biological
measure is likely to ever be found that can accu-
rately assess the rate of aging of a complex organ-
ism like a human being. It is therefore assumed
that panels of biomarkers made up of a variety
of measures will have to be constructed in order
to assess the rate of aging of such an organism.
These panels of biomarkers will likely be made
up of measures that assess all or many of the
organ systems within the individual, such as the
cardiovascular system, the brain, the liver, bones,
memory, and so on. Individual biomarkers
might decline with age, like fine motor skills, rise,
like the number of rings in a tree trunk, or even
rise at one point in the life span and fall at anoth-
er, like hormone levels. 

The interrelationships between individual
biomarkers within a panel of biomarkers may be
important clues to the interactions of various or-
gans and organ systems in determining the life
span of individuals. These interactions will very
likely be extraordinarily complex and certainly
different from one individual to another. Each
individual inherits a different set of genes, and
these genes encounter different environments
due to experiences and lifestyle differences
among individuals. Biomarkers that have the
greatest generality across individuals will signal
important processes for that species. Biomarkers
with great generality across species will signal
very important processes for all living things. A
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primary motivation for biomarker research is to
find such general characteristics. 

While some potential biomarkers might be
theoretically very accurate, it may be impossible
or unethical to obtain them. Accurately counting
the number of remaining functional brain cells,
for example, would result in the death of the in-
dividual being assessed. Measuring the ability of
the individual to recover from some extreme
stress like pain or cold would be unethical. 

In order for a biomarker of aging to be use-
ful, certain criteria need to be met. These criteria
include the following: 

1. The rate at which the biomarker itself
changes should reflect some measurable pa-
rameter that can be predicted at a later chro-
nological age. For example, if the biomarker
were rate of change in memory ability, it
should be tied to a particular memory phe-
nomenon that can be predicted at a known
interval (e.g., one year) and can be measured
(e.g., numbers recalled from a list after a few
minutes of intervening activity).

2. The biomarker should reflect some basic bio-
logical process (e.g., heart rate).

3. The biomarker should not reflect disease
(e.g., Alzheimer’s disease).

4. The biomarker should be widely reproduc-
ible across similar species (e.g., all mammals).

5. The biomarker should not cause harm to the
individual being assessed.

6. The biomarker should be reproducible and
should be measurable in a relatively short
time interval compared to the life span of the
organism being assessed (e.g., days for fruit
flies and months for humans).

A major problem in biomarker research is
determining the validity of the biomarker. Valid-
ity of a biomarker means that it measures what
it purports to measure, that is, rate of aging.
Finding that a particular measure goes down in
some predictable fashion as the organism ages
does not mean that the measure reflects biologi-
cal age. For example, skin wrinkles with advanc-
ing age, but skin wrinkling is almost entirely the
result of exposure to sunlight and is exacerbated
by smoking. Thus, skin wrinkling is a measure of
exposure to environmental damage. Some indi-
viduals show little or no wrinkling because of life-
style choices. Similarly, hair turns gray with
advancing age. Some individuals are fully gray
by their thirties while others show little gray at

very advanced ages. While we all see graying hair
as a symbol of age, graying hair is not a good pre-
dictor of remaining life. It is therefore not a good
biomarker. Still other measures, like rings in the
trunk of a tree, may be good chronometers (mea-
sures of the passage of time) but still not be good
biomarkers (a ten-year-old tree of a short-lived
species will have as many rings as a ten-year-old
tree of a long-lived species). 

A biomarker of aging may be valid even if it
does not have face validity. The concept of face va-
lidity refers to the apparent relationship between
a measure and what it is supposed to be a mea-
sure of. For example, gray hair, if it were actually
a good biomarker, would have face validity, as we
all believe that there is a relationship between
gray hair and aging. But how about a measure of
rate of fingernail growth? Is there any reason to
suppose that fingernails grow faster or slower as
a result of advancing age? Most of us would as-
sume not, yet some investigators have proposed
this measure as a biomarker. Such a measure
may lack face validity and yet be a valid bio-
marker. 

Still another important aspect of a good bio-
marker is its reliability. A reliable measure pro-
duces the same result (score) each time it is used
(assuming that the thing being measured has not
changed). This reliability should be demonstra-
ble across different observers and across differ-
ent subjects. 

Another problem in finding good bio-
markers of aging is that so many measures are in-
dicators of disease rather than measures of
‘‘normal’’ function. Indeed, some gerontologists
believe that aging is not a process or set of pro-
cesses, but rather is the cumulative effect of dam-
age caused by wear and tear and disease. Still
others believe that aging is itself a disease.
Searching for biomarkers of aging only makes
sense if there really are underlying biological
processes to be measured. 

Since finding good biomarkers is apparently
so difficult, why bother? One of the major rea-
sons for searching for biomarkers is that their
discovery might provide useful information
about the underlying processes. If, for example,
some measure of immune function were found
that accurately predicted the survival of the indi-
vidual or that individual’s immune system, then
it would follow that the measure is in some way
tied closely to an important aspect of immune
aging. Then a search could begin to understand
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how the immune measure is related to aging and
why it changes with age. This in turn could lead
to biological insight about aging and to new ther-
apies to ‘‘repair’’ aged immune function. 

By far the most common motivation for
searching for biomarkers of aging outside of the
laboratories of basic scientists is the search for a
‘‘cure’’ for aging and its debilitating diseases. The
term antiaging medicine has been coined to de-
scribe this search. The search for a cure for aging
is ancient and appears eternally attractive. A
great deal of what is being presented to an avid
populace at the beginning of the twenty-first cen-
tury as valid antiaging medicine rests upon the
assumption that valid, reliable biomarkers of
aging have been identified and can be adminis-
tered in the clinic or even in health food stores.
Despite common assertions to the contrary, most
reputable scientists do not believe that science
has yet reached the point where the rate of aging
of individuals can be measured in any meaning-
ful fashion. This is a controversial area, and a
great deal of money can be made selling ‘‘cures’’
in the form of dietary supplements, hormone re-
placement regimens, and even books about how
to slow down aging. 

The antiaging movement has investigators
who run the gamut from solid, careful, and
thoughtful to outright quacks. Certainly great
caution should be exercised before following any
so-called recommended antiaging regimen.
Many are costly and useless, and some are very
probably dangerous. No dietary supplement
strategy or course of hormone therapy should be
undertaken without first obtaining a physical ex-
amination by a physician. 

In addition to the unethical abuse of the con-
cept of biomarkers of aging by unscrupulous
purveyors of ‘‘cures’’ for aging, the successful de-
velopment of biomarkers would raise new ethical
issues. If we were actually able to assess the rate
of aging of an individual, and therefore predict
remaining life span or even ‘‘healthspan,’’ would
our society put such information only to benefi-
cent uses? Could we prevent discrimination in
the workplace or in health care systems based on
longevity potential? Would persons with shorter
life expectancies be able to buy life insurance?
Could we prevent the exploitation of such indi-
viduals by a new breed of charlatan pandering to
the fears of ‘‘short-lifers’’? 

Finally, the development of biomarkers of
aging as part of a strategy to find ways to length-

en life assumes that success in this endeavor
would be a good thing. Not all theorists would
necessarily agree. Other theorists are not wor-
ried as they do not believe that it is possible to de-
velop biomarkers of individual rates of aging.
Their view is that while it may be possible to de-
velop measures that predict the average rate of
aging for a large number of individuals in a pop-
ulation, it is not possible to assess the aging rate
of each individual and predict his or her remain-
ing life span. 

The only known intervention at the begin-
ning of the twenty-first century that reliably in-
creases life span is caloric restriction. Calorically
restricted animals (mostly rats and mice) are
widely used for biomarker research and a great
deal is known about the ways in which they age.
Yet even after decades of intensive research, it is
not possible to predict just which animal will live
longest and which will die early. Human beings
are more complex than rats and mice in many
ways. Assertions by antiaging clinics and spas that
they have valid biomarkers of aging and can use
them to provide remedies and cures for aging
should be viewed with the greatest of skepticism.
The search for biomarkers of aging can provide
humankind with potentially great rewards of
greater health and a life of independence if pur-
sued with compassion and integrity. Reputable
scientists are working hard to produce such an
outcome. Consumers need to be vigilant as well.

RICHARD L. SPROTT
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BLOOD
The blood is a complex organ composed of

cells of diverse form that perform diverse func-
tions. Red blood cells or erythrocytes deliver oxy-
gen to the tissues of the body. Platelets govern
primary hemostasis, plugging damaged blood
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vessels after trauma to stop bleeding. The white
blood cells (neutrophils, macrophages, eosinophils,
basophils, and B- and T-lymphocytes) are all in-
volved in different aspects of immunity from in-
fection. Although most aspects of blood
physiology do not change throughout adult life,
some disorders of the blood, particularly anemia
and neoplastic diseases, do occur more frequent-
ly with increasing age. 

Aging and blood cell production

In mammals, the cells of the blood are pro-
duced in the bone marrow. Blood cell produc-
tion depends upon a small population of cells
known as hematopoietic stem cells (HSCs). In the
bone marrow milieu, these cells can differentiate
to give rise to mature cells of any of the eight
blood cell lineages. This process, the develop-
ment of these eight highly specialized cell types
from the pluripotent HSC, is called hematopoie-
sis. 

Most mature blood cells are rather short-
lived. For example, red blood cells (erythrocytes)
survive for three to four months after they are re-
leased into the blood from the bone marrow;
neutrophils last only about a week. To maintain
appropriate numbers of blood cells the bone
marrow continuously produces new blood
cells—normally about 1 percent of the red blood
cells and 10 percent of the granulocytes of the
body are replaced each day. Thus, unlike most
adult body tissues, which may lose the capacity to
undergo cell division (e.g., nerve tissue) or divide
only in response to stress (e.g., liver and kidney),
the cells of the bone marrow divide actively
throughout life; this may have implications for
blood homeostasis in aging humans. In the early
1960s, Leonard Hayflick observed that human
diploid cells grown in the laboratory could divide
only a finite number of times even under optimal
conditions. This phenomenon, known as the
‘‘Hayflick Limit,’’ is caused in part by erosion of
tandem repeat DNA sequences at the telomeres
of chromosomes. These sequences are added to
the ends of chromosomes by a specific enzyme,
telomerase, which is not active in adult cells.
Every time a cell divides there is loss of part of the
telomeric repeat array, resulting in progressive
loss of these sequences and eventually in impair-
ment of essential cell functions. It has been sug-
gested that the requirement for continuous cell
division in the bone marrow may therefore re-
sult, in older adults, in ‘‘exhaustion’’ of HSCs. 

Some observations in humans and in labora-
tory animals lend support to the notion of HSC
exhaustion. The cellularity of the human bone
marrow diminishes with increasing age. At birth,
80–100 percent of the marrow is made up of he-
matopoietic cells, with the balance occupied by
fat, whereas in adults younger than sixty-five
years the marrow cellularity is approximately 50
percent, further declining to 30 percent by age
seventy-five. Furthermore, hemoglobin levels,
which indicate the number of circulating red
blood cells, are lower, on average, in older adults
(see below). In human and mouse bone marrow,
hematopoietic progenitor cells from older indi-
viduals exhibit reduced capacity to proliferate in
vitro. A more physiologic assessment of HSC
function may be obtained from transplantation
studies. In mice, bone marrow cells from older
donors work as well as those from young mice in
restoring hematopoiesis in irradiated recipients,
while in humans, bone marrow transplants are
successfully performed from donors in their sev-
enties. Old HSCs appear, therefore, to be of
equal quality to younger ones, insofar as this can
be estimated, but to be fewer in number with age.
Overall, theoretical considerations combined
with the laboratory and clinical data suggest that
aging does reduce the proliferative capacity of
HSCs. This reduction is too small to be clinically
significant under normal circumstances, al-
though it may result in a reduction in the reserve
capacity of the marrow, and could account for an
increased susceptibility to anemia in older adults.

Aging and anemia

The chief function of red blood cells is to de-
liver oxygen to the metabolizing tissues of the
body. To ensure adequate performance of this
essential function, the quantity of circulating red
blood cells or red cell mass (as reflected by the
blood hemoglobin level) is tightly regulated. If
the red cell mass falls then the amount of oxygen
delivered to body tissues is reduced. The peritu-
bular cells of the kidney are particularly sensitive
to reductions in oxygen delivery. Under such
conditions, these cells are stimulated to release
the hormone erythropoietin, which in turn acts
upon the bone marrow to increase the produc-
tion of red blood cells. This leads to improve-
ment in oxygen delivery to body tissues,
including the kidney, and thus secretion of
erythropoietin is suppressed and the rate of red
blood cell production reduced. In this way, red
cell production may increase as much as tenfold
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in times of need, and the red cell mass is usually
maintained in a very narrow range. 

When these regulatory mechanisms fail, and
the red cell mass falls to an abnormally low level,
anemia results. Anemia may be caused by an in-
creased rate of red cell loss or from a decreased
rate of red cell production. Blood loss may be
caused by bleeding or by a shortening of the red
blood cell life span (known as hemolysis). Red cell
production may be suppressed by exposure to
various toxins (e.g., certain drugs or radiation),
by nutritional deficiencies (e.g., of iron, folic acid,
or vitamin B12), by bacterial or viral infections,
or by involvement of the marrow by primary or
metastatic cancer. 

It has been shown in numerous population
studies that older adults have, on average, lower
hemoglobin levels than do younger adults. These
observations have led some investigators to con-
clude that a decline in red cell mass is inherent
to the aging process, and that age-specific nor-
mal ranges ought to be employed in diagnosing
anemia in older people. This issue is complicat-
ed, however, by the fact that disorders associated
with anemia occur more frequently with increas-
ing age. When only healthy subjects are studied,
however, the difference in mean hemoglobin be-
tween older and younger adults largely disap-
pears. Therefore anemia in an elderly person
cannot be ascribed simply to ‘‘old age’’; an un-
derlying cause should be sought. 

Neoplastic diseases of the blood

With the exception of acute lymphoblastic
leukemia, which has its peak incidence in child-
hood, cancer of the blood is a disease of older
adults. While the ‘‘cause’’ of cancer is not entirely
understood, great advances in our understand-
ing of the nature of this disease were made in the
last two decades of the twentieth century. It is
now apparent that in most, and likely in all, can-
cers, genetic mutations lead to alterations in the
normal cellular programs of differentiation, pro-
liferation, and programmed cell death (apoptosis).
Many of these discoveries have come from re-
search on the cancers of the blood. 

Myelodysplasia

The synonymous terms myelodysplasia and
preleukemia refer to acquired abnormalities of the
bone marrow that precede the onset of acute leu-
kemia. These conditions are characterized by

chronic anemia, often in combination with re-
duced white blood cell and platelet counts.
Accordingly, patients with myelodysplasia expe-
rience symptoms of fatigue, recurrent infections,
and easy bruising or bleeding. Paradoxically, de-
spite the reduced numbers of mature blood cells
in the peripheral blood, the bone marrow in
myelodysplasia shows increased proliferation of
developing blood cells. The development of
these blood cells is abnormal, however, and their
fate is to be destroyed before they can leave the
marrow and enter the blood. Myelodysplasia is
rarely diagnosed in patients younger than fifty
years, and the peak incidence of this disease is
seen in the age range eighty to eighty-four years.
No cure for myelodysplasia is known, but the
symptoms of this condition can be alleviated by
transfusions of red cells and platelets and in some
cases by injections of the hormone erythropoie-
tin, which stimulates red cell production. These
therapies do not alter the natural progression of
myelodysplasia to acute leukemia, which may
occur over the course of months or years, and
which is heralded by the accumulation of cells
called blasts in the marrow. These cells are the
hallmark of acute leukemia. 

Acute leukemia

The term leukemia comes from the Greek,
meaning ‘‘white blood,’’ and refers to a set of dis-
eases in which neoplastic white blood cells (blasts)
accumulate in the blood and bone marrow.
These cells fail to differentiate into mature, func-
tional cells of the eight normal lineages, and fur-
thermore suppress the growth of normal blood
cells. The symptoms of acute leukemia are a con-
sequence of a lack of normal red blood cells (ane-
mia), white blood cells (leukopenia), and platelets
(thrombocytopenia), deficiencies that result, respec-
tively, in fatigue, susceptibility to infection, and
bruising or bleeding. This disease progresses
rapidly, and without treatment is invariably fatal,
usually within weeks or months. The treatment
of acute leukemia is based upon the use of che-
motherapy and radiation therapy, sometimes
with the addition of bone marrow transplanta-
tion. The goal of these treatments is to destroy all
of the leukemic blasts, and to allow the residual
normal HSCs to repopulate the bone marrow
and restore normal blood production. The first
aim of treatment is to eradicate all detectable leu-
kemic blasts in a patient—if this is achieved, the
disease is said to be in remission. Remission is not,
however, tantamount to cure; almost invariably
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a small number of leukemic cells survive the ther-
apy and eventually the leukemia returns or re-
lapses. Acute leukemia may develop from
preexisting myelodysplasia, or it may arise de
novo. Like myelodysplasia, acute leukemia is
more common in older adults than in younger
adults; approximately 60 percent of cases are di-
agnosed in patients older than sixty years. Nu-
merous clinical studies have shown, however,
that older adults with acute leukemia are signifi-
cantly less likely to achieve remission or cure
than are younger patients. Currently, even with
the best available therapy, few people older than
sixty years diagnosed with acute leukemia sur-
vive longer than three years. There are likely two
reasons for this poorer prognosis. First, the ther-
apies for acute leukemia are themselves toxic and
harsh. Older patients are more likely to have
other significant health problems, and are there-
fore more susceptible to the adverse effects of
therapy and are less likely to receive as high a
dose. Second, the biology of acute leukemia ap-
pears to be different in older adults, perhaps be-
cause of accumulation of additional genetic
mutations in HSCs over time. In older adults,
acute leukemia is more likely to follow a period
of myelodysplasia (see above), or to occur after
previous exposure to chemotherapy for another
malignancy. Leukemia in older patients is also
more likely to exhibit certain characteristic chro-
mosomal abnormalities in the leukemic clone.
These features are associated with a poorer re-
sponse to therapy, whether in younger or older
patients. 

Chronic leukemia

In contrast to acute leukemia, the chronic
leukemias are slowly developing conditions and
may be present for years while causing minimal
symptoms. The two main forms of chronic leuke-
mia seen in adults are chronic myeloid leukemia
(CML) and chronic lymphocytic leukemia (CLL).

Chronic myeloid leukemia is characterized
by the accumulation of an abnormal clone of cells
of the neutrophil lineage (a type of white blood
cell), in various stages of differentiation, in the
bone marrow, the peripheral blood, and the
spleen, which typically becomes massively en-
larged. In the chronic phase of CML there are few
symptoms, but this phase inevitably gives way,
after a period of two to five years, to an acute phase
or blast crisis, which resembles acute leukemia
and carries a grave prognosis. CML cells invari-

ably carry a chromosomal translocation affecting
chromosomes 9 and 22, which is known as the
Philadelphia chromosome; this translocation re-
sults in the fusion of two genes, BCR and ABL.
The presence of the BCR-ABL fusion appears to
be necessary and sufficient for the development
of CML. Currently, the mainstays of therapy for
CML are interferon alpha, a natural substance that
can induce long-term remissions in this disease,
and allogeneic bone marrow transplantation. A
recently developed drug that specifically inhibits
the action of BCR-ABL shows tremendous prom-
ise as a CML treatment. 

In chronic lymphocytic leukemia, there is ac-
cumulation of a clone of abnormal lymphocytes.
This initially causes no symptoms, but over time
there is progressive accumulation of the malig-
nant cells in the lymph nodes, bone marrow, and
spleen. Anemia and thrombocytopenia result,
with symptoms of fatigue and bruising or bleed-
ing. Normal lymphocytes are suppressed, and
susceptibility to infections is increased. CLL runs
an indolent course, and often no treatment is
needed for several years following diagnosis. No
cure for CLL is currently available, and treat-
ment comprises supportive measures, such as
red cell transfusion, and chemotherapy with oral
or intravenous agents to control bulky disease in
lymph nodes and spleen. 

Cancers of the lymphatic system

Lymphoma is cancer of the lymphocytes and
arises outside the bone marrow, in the lymph
nodes, the spleen, or the lymphatic tissue of the
gut. This disease typically causes enlargement of
the lymph nodes and constitutional symptoms
such as fever, sweats, and weight loss. Frequent-
ly, lymphoma invades the bone marrow, causing
anemia, thrombocytopenia, and leukopenia.
There exists a great number of subtypes of lym-
phoma that differ substantially in their clinical
behavior, ranging from indolent or ‘‘low grade’’
lymphomas that may cause minimal symptoms to
aggressive ‘‘high grade’’ lymphomas that run a
stormy course and require urgent treatment.
Lymphoma is treated with chemotherapy, some-
times combined with radiation therapy. Al-
though some cases of lymphoma can be cured,
these remain in the minority. 

Multiple myeloma is a neoplastic disease af-
fecting the antibody-producing cells, or plasma
cells. Like other malignancies of the blood, the
incidence of this condition increases with age; 98
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percent of cases occur in patients older than forty
years. In myeloma, malignant plasma cells accu-
mulate in the bone marrow. These malignant
cells produce great quantities of an antibody,
known as a monoclonal paraprotein. This antibody
is not produced in response to infection and is
useless to the body. Indeed, the paraprotein may
injure the kidney, and as malignant plasma cells
accumulate, normal plasma cells, and other bone
marrow cells, are suppressed and the production
of normal antibodies is severely impaired. Ane-
mia is also frequently present. In addition, the
malignant cells secrete chemicals, known as cyto-
kines, which cause the bones to lose calcium and
weaken. Hence, patients with myeloma may ex-
perience fatigue, frequent infections, pain and
fractures of bone, and kidney failure. No cure for
multiple myeloma is known, although treatment
with chemotherapy may temporarily reduce the
burden of malignant cells and alleviate symp-
toms. Drugs that stimulate the bones to retain
calcium have been proven effective in reducing
bone loss and its complications. 

The presence of a paraprotein is not suffi-
cient to establish the diagnosis of myeloma. In-
deed, monoclonal paraproteins are common in
older adults, but usually occur in the absence of
the accumulation of malignant plasma cells, ane-
mia, bone destruction, and kidney damage char-
acteristic of myeloma. These cases are referred to
as ‘‘monoclonal gammopathy of unknown signif-
icance’’ (MGUS). Some cases of MGUS probably
represent early myeloma, or a pre-malignant
condition that leads to myeloma. In most cases,
however, this condition remains entirely benign.

RICHARD A. WELLS

See also CANCER, BIOLOGY; CANCER, DIAGNOSIS AND

MANAGEMENT; CELLULAR AGING. 
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BOARD AND CARE HOMES
Board and care homes are a community-

based residential option for older adults requir-
ing care and services. As part of the continuum
of care from home to nursing home, they assist
primarily those not needing nursing or medical
care but unable to live independently due to
physical or cognitive impairments. Homes range
in size and in extent to which the environment
is institutional, from very small, family-style, resi-
dential settings in communities of single-family
homes to larger, multiroom, more ‘‘institutional’’
facilities (Morgan et al., 1995). Regardless of size,
board and care facilities offer residents shelter
(room), meals (board), twenty-four-hour super-
vision, and a range of services, often for a mini-
mal cost. 

Defining board and care

The legal definition of what constitutes a
board and care home depends on local, state,
and national statutes, and is related to the health
and welfare agencies that monitor homes. No-
menclature varies widely. As noted by Robert
Rubinstein, the middle range of care settings in-
cludes such alternatives as sheltered housing, do-
miciliary care, adult foster care, small congregate
homes, and assisted living. The same name may
be used for different types of settings in different
states, making it hard to distinguish board and
care facilities (McCoy and Conley). However, the
term ‘‘board and care’’ is often used to describe
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the range of non-nursing home care arrange-
ments, including many of those listed above. 

Distinctions between board and care and ‘‘as-
sisted living’’ are blurred. Assisted living is the
name given to a consumer-focused residential
model emphasizing privacy, independence, deci-
sion making, and autonomy. Moreover, the label
‘‘assisted living’’ has been used to differentiate
this type of housing from conventional board
and care housing and the negative connotations
that some people associate with it (GAO, 1992;
Kane et al.). In many states considerable overlap
exists between board and care and assisted living,
and the terms may be used interchangeably
(Mollica). 

Size is often a distinguishing feature in board
and care settings. In particular, small board and
care homes are often distinguished from larger,
multiunit, purpose-built facilities. Both size and
coresidence of the operator differentiate small,
family-type homes from larger, more institution-
al, staffed homes. Studies of small board and care
homes have found them to be much like extend-
ed family settings in single-family homes. The
majority of small home operators are middle-
aged women, many of whom have limited educa-
tion (Morgan et al., 1995). Living spaces and
meals are often shared in these small homes,
which are believed to serve a more vulnerable
adult population who are poor, have inadequate
kin and other support, and suffer from long-
term disabilities, mental illness, mental retarda-
tion, and chronic physical conditions (Eckert and
Lyon). 

Estimated numbers of beds

The number of board and care facilities is
difficult to establish, since there is no generally
accepted definition of what constitutes such a fa-
cility or any systematic way to count them. With
the emergence of purpose-built facilities offering
assisted living services during the 1990s, the
numbers of older adults being served in non-
medical care settings has increased substantially.
Prior to the boom in assisted living, a 1987 indus-
try survey identified about 563,000 board and
care beds in 41,000 licensed homes nationally. A
1992 GAO study found some 75,000 licensed
and unlicensed homes serving a million people,
including half a million disabled older adults. A
1999 GAO report on assisted living that includes
board and care facilities, estimates the number of
beds in the United States at between 800,000 and

1.5 million. The report notes that consumer de-
mand is expected to grow significantly as the pro-
jected number of elderly Americans in need of
long-term care doubles between 2000 and 2020.

Resident characteristics

Studies of home residents find that most of
them are older, frequently widowed, and lacking
proximate kin (Morgan et al., 1995). Some
homes accept younger physically or mentally dis-
abled adults as well as elderly residents. In the
mid-1980s it was estimated that older people
constitute 40 to 60 percent of the board and care
population, with the largest category of residents
being older, functionally impaired women (Dob-
kin). 

Most home residents have multiple health
problems or cognitive problems that make it
risky or impractical to live independently (Ditt-
mar and Smith; Morgan et al., 1995). In many
cases the number of limitations in Activities of
Daily Living among residents in board and care
homes approaches that found among nursing
home residents (Morgan et al., 1995; Morgan et
al., 2001). 

In small homes, a high percentage of resi-
dents are economically disadvantaged, receiving
support from Supplemental Security Income or
state programs to provide for their care (Morgan
et al., 1995). Fees that residents pay for care and
housing come from state-funded programs, per-
sonal savings, Social Security or other retirement
benefits, family contributions, or private insur-
ance. Since fees range from a few hundred dol-
lars to several thousand dollars per month, board
and care has met a need to provide an alternative
for low-income elderly persons, who would be
unable to afford the newer assisted-living facili-
ties on meager private resources. 

Services

The goal of board and care facilities is to pro-
vide housing and supportive services to individu-
als who are sufficiently impaired to require
regular assistance with or supervision of daily
tasks but are not in need of medical intervention
(i.e., nursing care) on a regular basis. As with
many older adults, needs at these midlevel facili-
ties are for assistance with personal care, mobili-
ty, and supportive services, such as meals,
laundry, medication management, and house-
keeping. 

140 BOARD AND CARE HOMES



The services provided in board and care
homes, while variable across facilities, focus on
helping with the daily tasks and personal care
needs of residents, rather than with health care
services. The range of services provided to resi-
dents is quite broad, responding both to their di-
verse needs (driven by both physical and
cognitive impairments) and to variations among
the facilities in terms of size, willingness to deal
with more difficult or advanced care needs, and
the fees paid for care (Morgan et al., 1995). Some
homes offer a substantial range of services, while
others provide a limited set at lower cost. In gen-
eral, however, basic services to residents include
meals, room, twenty-four-hour oversight, assis-
tance in personal care (bathing, dressing, etc.),
homemaking services, and assistance with mobil-
ity and with taking medications (Morgan et al.,
1995). In addition, recreation, transportation,
beautician/barber, and laundry services may be
included. To the extent that homes attempt to
keep residents from relocating to nursing homes,
more advanced care may also be arranged, in-
cluding assistance with feeding, toileting, mobili-
ty, and orientation, and even some nursing
services. These services, enabling homes to keep
residents and permit them to ‘‘age in place’’ as
health declines, may be provided outside the
home or by outside service providers delivering
care within the board and care home. 

Funding and regulation

The topics of funding and regulation are
typically discussed together, since they are relat-
ed. For much of its history, board and care has
operated as a ‘‘grassroots’’ option, out of view of
public funding and regulation (Morgan et al.,
1993; Nolin and Mollica, 2001). While public
sources of funding have been unavailable
throughout most of this history, board and care
homes have also, until recently, been largely un-
regulated, especially if they are small (Morgan et
al., 1995). Given that public funding has focused
on medical needs of older adults via Medicare,
and nursing homes via Medicaid, the nonmedi-
cal housing and support provided by board and
care homes has been privately paid by most resi-
dents or their families. In some cases, state pro-
grams have provided support to the poorest
elders living in board and care homes (Dobkin,
1989). 

That situation has been changed by the utili-
zation of Medicaid waiver monies and funds to

support community-based care, thus providing
public monies to support the care of older adults
residing in board and care homes in some states.
This change has been motivated by the generally
lower costs for board and care than for nursing
homes, with the expectation that public costs
overall would remain lower for individuals able
to remain in board and care facilities rather than
nursing homes (Nolin and Mollica, 2001). 

At the same time that funding is beginning
to flow from federal sources, states are moving
rapidly in the direction of regulating smaller,
non-nursing home facilities, driven both by the
boom in assisted living and by the earlier reports
of poor care in board and care homes (GAO,
1992). State regulations include size require-
ments, staffing, services, whether units may be
shared, transfer policy, and resident rights (see
Mollica, 2001). It is unclear whether board and
care will flourish, change, or disappear under
the dual thrusts of state regulation and the
growth in private-pay assisted living facilities. 

J. KEVIN ECKERT
LESLIE A. MORGAN

See also ASSISTED LIVING; HOUSING; LONG-TERM CARE.
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BRAIN
Humans and other vertebrates possess a cen-

tral nervous system (CNS)—the brain and spinal
cord—containing specialized cells called neu-
rons. The nervous system is essential for virtually
every aspect of life and, along with the body’s
other systems (muscular-skeletal, endocrine,
etc.), performs the following seven basic, interre-
lated tasks: 

1. Maintenance of vital functions, including
control of the cardiovascular system and ho-
meostasis (regulation of temperature,
weight, internal milieu in general).

2. Obtaining information via the sensory sys-
tems (auditory, visual, somatosensory, olfac-
tory, etc.) and processing that information.

Information about ourselves and the world
is provided by the sensory portions of the
nervous system.

3. Storage and retrieval of information by the
processes of learning and memory. Changes
occur in the brain every time something new
is learned, and the changes often last in the
form of memories. Moreover, the brain must
be adept at retrieving that information from
storage when needed.

4. Production of behavior, including move-
ment, locomotion, autonomic responses, and
communicative behavior such as language.
The brain’s motor systems operate skeletal
muscles that move the limbs, facial muscles,
mouth, vocal cords, and so on.

5. Integration of information and output: tying
things together to make ‘‘decisions’’ ranging
from simple reflexes to complex social and
cognitive processes (intelligence, language,
spatial orientation, etc.).

6. Modulation of the overall activity levels of
the brain and body associated with emotion,
arousal, and sleep.

7. Carrying out the genetic mandate to pass on
one’s genes to the next generation, especially
with respect to sex, reproductive behavior,
parenting, and aggression.

It is evident from our everyday observations
that any or all of the seven functions may operate
at sub-par levels as people get older. For exam-
ple, maintaining body temperature may become
more difficult under extreme conditions; the
eyes, ears, and other senses may not pick up as
much as they used to; it can become harder to re-
member names; athletic skills decline; ‘‘intelli-
gence’’ for new technological concepts seems
poorer compared to that of young people; a
good night’s sleep is often harder to get; and the
frequency of sexual activity may change. Because
all seven functions are beholden to the nervous
system, it follows that age-related changes in the
system’s components are part and parcel of these
problems. 

Understanding how the nervous system and
its components fare as individuals age, how age-
related neural changes are manifested behavior-
ally, and how this knowledge may be used to im-
prove the quality of life is an immensely daunting
task because, irrespective of aging, the nervous
system is bafflingly complex. 
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Figure 1
Midsagittal view of the human brain, which
would be visible if the brain was separated into
two halves and viewed from the (inside) cut surface.

SOURCE: Suggested by Rosenzweig, Mark R.; Leiman,
A. L.; Breedlove, S. M. Biological Psychology.
Sunderland, Mass.: Sinauer Associates, 1999.

The nervous system and its complexity

The number of neurons in the human brain
is vast—many billions (although glial cells, which
provide various support functions, are even
more numerous). A thread-like axon (nerve
fiber) extends from the neuron, often branching
repeatedly, to provide functional connections to
other neurons located at its endings (terminals),
sometimes at remote locations within the ner-
vous system. Electrical impulses (action poten-
tials) are generated in or near a neuron’s cell
body and travel outward along the axons, much
as telegraph impulses are sent from an operator,
traversing wires to receiving destinations (other
neurons). A unique feature of neurons that
greatly increases the number of axon terminals
that can contact them are dendrites—elaborate
tree-like arrays emanating from the cell body.
The evolution of extensive dendritic trees, cou-
pled with branching axons, has led to the devel-
opment of neural ‘‘wiring diagrams’’ of

enormous complexity. The situation is further
complicated by the properties of synapses, the
sites where dendrites and axon terminals ‘‘com-
municate.’’ For the most part, the commun-
ication between neurons uses chemical neuro-
transmitters that are typically stored in the axon
terminals. Packets of neurotransmitter molecules
are released by mechanisms associated with the
arrival of nerve impulses generated by the axons’
parent neuron. The neurotransmitter quickly
diffuses across the narrow synaptic cleft to reach
a dendrite or cell body of the target neuron. The
neurotransmitter molecules find their way to
synaptic receptors, specialized sites in or on the
receiving neuron that react with the neurotran-
smitter. The reaction between neurotransmitter
and synaptic receptors alters some physiological
properties of the receiving neuron, changing its
activity and output. This neuron is, of course,
connected to other neurons via the synapses
made by its own axon terminals, which are in
turn affected. And so on. 

A number of different types of neurotran-
smitters are used by the nervous system, such as
acetylcholine, dopamine, serotonin, and many
others. Moreover, for a particular neurotran-
smitter there can be a variety of receptor types on
one receiving neuron or another, so that the
same neurotransmitter can produce different ef-
fects. The large number of possible permutations
of neurotransmitter and receptors confer yet an-
other layer of complexity upon the brain. 

All of these highly varied, interacting aspects
of neural circuits somehow work together in a
manner that miraculously allows the nervous sys-
tem to accomplish its basic functions. By the same
token, they provide many ‘‘targets’’ for deleteri-
ous age-related changes. Reviewing some basics
of the nervous system structure and function and
their neurogerontological implications will help
impart a sense of the mischief that aging can visit
upon the nervous system. Then, after addressing
a few of the basic functions, some possible ways
by which age-related changes in the nervous sys-
tem might be modified for the better will be out-
lined. 

Organization of neurons into a nervous
system and basic neuroanatomy

For meaningful behavior to occur, informa-
tion from the body and environment must get
into the brain, and instructions from the brain
must be delivered to the muscles and glands so
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Figure 2
Basic features of neurons.

SOURCE: Suggested by Rosenzweig, Mark R.; Leiman, A. L.; Breedlove, S. M. Biological Psychology
Sunderland, Mass.: Sinauer Associates, 1999.
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that the body can perform. The portion of the
nervous system that provides this interface is
called the peripheral nervous system. It has two
basic subsystems: the somatic system and the au-
tonomic system. The somatic system brings infor-
mation into the brain via axons originating in the
sensory organs and sends messages outward
through axons to skeletal muscles causing them
to contract. The autonomic system is linked to
our emotions and arousal states, and activates
glands (e.g., sweat glands), smooth muscles (e.g.,
controlling the pupils of the eye, blood vessels,
etc.), and heart. The autonomic system contains
two subsystems: the sympathetic system readies
us for action (increases heart rate, dilates pupils),
whereas the parasympathetic system has the op-
posite effect, restoring us toward a resting level
when warranted. Some age-related changes
often occur in the peripheral systems, such as loss
or thinning of nerve fibers or changes in the ‘‘tar-
get organs’’ (muscles and glands), and these may
result in poorer performance. 

In the central nervous system (CNS), the spi-
nal cord extends below the brain, encased by the
vertebral bones of the neck and back. The spinal
cord relays incoming sensory messages from the
periphery to the brain and outgoing instructions
from the brain to spinal cord neurons whose
axons leave the CNS to activate muscles. Howev-
er, in addition to being a relay to and from the
brain, the spinal cord itself contains impressive
assemblies of neuronal circuitry that perform a
number of sensory-motor behaviors, such as
withdrawal from a painful stimulus or rhythmic
movements associated with locomotion. Changes
in the spinal cord can occur in older people that
make it less efficient at relaying the information
up and down. 

Merging with the spinal cord is the brain-
stem, the lowest region of the brain. Its basic sub-
divisions (moving upwards) are the medulla,
pons, and midbrain. At the top of the brainstem
is the thalamus. The neural traffic between the
brain and spinal cord travels along axons that
traverse the brainstem. In addition, sensory in-
formation (coded in trains of action potentials)
enters the brainstem from the head and the spe-
cial sense organs (ears, eyes, etc.), while other
messages leave the brainstem to control the face,
mouth, eyes, and so on. The brainstem controls
a number of activities without a necessary contri-
bution from higher levels of the brain. For exam-
ple, comparison of acoustic input from the two
ears to compute the location of sounds in space

is a function of brainstem circuits. Some regions
of the brainstem are especially vulnerable to age-
related changes that can affect a variety of behav-
iors. 

Behind the brainstem, near the base of the
skull, is the cerebellum. It plays key roles in coor-
dinating movements, balance, and even some
types of learning. The cerebellum has numerous
axons communicating with the brainstem that, in
turn, communicate with the higher regions of
the brain and the spinal cord below. The cerebel-
lum is required for balance, posture, gait, and
the adjustment and coordination of movements.
Age-related changes observed in neurons of the
cerebellum include loss of dendrites and spines
and changes in neurotransmitter systems, and
these are likely to affect movements. 

The bulk of the brain lies above and around
the thalamus. The basal ganglia are prominent
parts of the interior brain adjacent to the thala-
mus, and deal with movement (they play impor-
tant roles in cognition, as well). To the side, but
folded over so as to sit deep in the middle of the
brain, is the hippocampus, a structure that is es-
sential for certain types of learning and memory
as well as spatial behaviors. The amygdala, along
with the hypothalamus and other parts of the
limbic system, comprise the ‘‘emotional brain.’’
At the base of the brain is the hypothalamus, a
collection of small subdivisions that regulate a
number of essential functions such as eating and
drinking, body temperature, biological rhythms,
and reproductive behavior. The hypothalamus
produces hormones that influence the release of
other hormones by the neighboring pituitary
gland. At least some of these hormone systems
become less responsive with age because of re-
duced production by hypothalamic neurons,
changes in receptor sensitivity for the hormones,
and/or changes in the endocrine glands. The fact
that relatively small hypothalamic subdivisions
control important biological functions has sug-
gested that subtle changes might contribute to
aging in a fundamental way. 

If one looks at a human brain, it is dominat-
ed by two large, folded cerebral hemispheres. On
the surface of the hemispheres (and folded into
the creases or sulci) are several layers of neurons
that comprise the cerebral cortex. The cerebral
cortex, working in concert with the rest of the
brain, is capable of incredible feats, most notably
in humans, in which its size and complexity far
exceeds that of other species. Language, com-
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plex thoughts, logic, and many other ‘‘higher’’
functions are beholden to a highly advanced ce-
rebral cortex. The left and right hemispheres
communicate with one another with millions of
axons, most of which are contained in a huge
band of axons called the corpus callosum.
Studies have found evidence that the transfer of
information between cerebral hemispheres
across the corpus callosum can be slowed or di-
minished with age. 

Neurobiology and aging

In order to understand how the ‘‘slings and
arrows’’ of aging can affect the brain, some basics
of neurobiology must be appreciated. 

Neurons lack the capacity to regener-
ate. With a few exceptions, new neurons are
not produced once the maximum number is es-
tablished early in life, and the ability of CNS neu-
rons to be repaired when damaged is quite
limited. We can lose neurons as we age, but we
cannot grow new ones. The exact number of
neurons lost by the human brain during aging
has been elusive, plagued by methodological is-
sues that include technical difficulty in counting
neurons, post-mortem changes that can occur in
human brains from autopsy, differences in the
pre-mortem condition of young and old people
who are autopsied (for example, older people
are more likely to have died from chronic illness-
es that could have resulted in brain pathology),
and the unwitting inclusion of patients with un-
detected dementia. Even when nonhuman ani-
mals are studied, inconsistencies arise, stemming
from species differences, variability among ge-
netic strains within the same species, and the fact
that different parts of the brain often show differ-
ent age changes. All of this suggests that no gen-
eral pattern of neuron loss occurs in aging
nervous systems. However, there is a growing
consensus that some older studies probably over-
estimated the degree to which neurons die as
people age. The current view is more optimistic:
at least in the neocortex, many (perhaps most)
healthy older people exhibit a minimal loss of
neurons, although other brain regions may be
more vulnerable. 

Neurons require a disproportionate share of
the blood supply. Neurons have a ravenous
appetite for the blood’s precious cargo of glucose
and oxygen, and the percentage of the body’s
blood and oxygen consumption in the brain at
any time is far out of proportion with the rest of

the body. It has to be this way because reducing
the supply of blood/oxygen to neurons results in
impairment, damage, or destruction depending
on the severity and duration. Thus, conditions
that reduce the brain’s blood supply, such as ath-
erosclerosis, diabetes, and, of course, stroke are
cause for concern. Each of these conditions be-
comes more prevalent with age, as do other
changes in the vascular system serving the brain,
even in the absence of diseases. 

Neurons are at risk from various tox-
ins. Over a lifetime, neurons, like other cells,
are exposed to toxins. These can be environmen-
tal or endogenous—produced by the brain itself.
For example, glutamate is the major neurotran-
smitter used by neurons to synaptically activate
(excite) other neurons. Under certain conditions,
such as hypoxia or tissue damage, the effects of
glutamate can become exaggerated, resulting in
excessive entry of calcium into the neurons, and
such excitotoxic events prove to be damaging to
neurons. If aging were associated with weaken-
ing of the defenses against excitotoxicity, nega-
tive age effects could accrue. Indeed, this process
appears to be involved in certain types of demen-
tia and neurodegenerative conditions that can
accompany aging. 

The neuron’s nucleus regulates many func-
tions. The synthesis of proteins is coded by
DNA, the genetic material found in the nucleus
of neurons and other cells. Many varieties of pro-
tein are produced for use as structural compo-
nents of neurons (e.g., the microtubules and
microfilaments in axons that transport molecules
used for neurotransmitters and provide structur-
al support), enzymes that control the numerous
biochemical reactions necessary for cellular activ-
ities, synaptic receptors, and many other uses.
Damage to DNA that can accrue in cells with age
has the potential to alter many facets of neuronal
physiology. 

Dendritic branches and spines are at risk
with aging. The size, shape, orientation, and
complexity of the neuron’s dendritic tree have a
great deal to do with the number of functioning
contacts that can be made with other neurons.
Dendritic spines are small extensions that pro-
vide many additional sites for synapses. One of
the best documented age-related changes in neu-
rons is a reduction in the number of dendritic
branches and spines. Even if neurons do not die
off, a loss of synaptic contacts is likely to reduce
the information-processing capacity of neural
circuits, negatively affecting brain function. 
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Parts of the brain are differentially vulnera-
ble to aging. Age effects vary greatly among
different components of the nervous system.
Various behavioral and cognitive functions are
affected to different extents, depending on how
each brain region fares. For example, the hippo-
campus is very important for storing memories.
Research has shown that portions of the hippo-
campus are often damaged during aging, and
this may be responsible for learning and memory
deficits. 

The speed of information processing slows
with age. Behavior and cognition tend to be-
come slower with age. Indeed, behavioral/
cognitive slowing has been proposed as a marker
of aging (i.e., a measure that can differentiate
chronological age from functional age). There is
a good deal of research indicating a general slow-
ing of brain processes, with cognitive slowing
likely to reflect the sluggishness of smaller com-
ponents (sensory, motor, and interconnected
central circuits). Possible causes of slowing might
include slower conduction of action potentials
because of changes in the axons; slower synaptic
transmission because of structural and/or chemi-
cal changes; diminished intracellular metabolism
(e.g., associated with damage to energy-
producing mitochondria); reduced production
of neurotransmitters or other critical products;
impaired gene expression (e.g., associated with
DNA damage); and many other potential
changes that would interfere with optimal neural
performance. Changes in the peripheral sensory
and motor systems (e.g., loss or thinning of
axons) probably make only small contributions to
slowing. More salient are the central neural cir-
cuits that intervene between stimuli and re-
sponses. 

Aging and the basic functions of the
nervous system

Only a few examples of how aging affects the
seven functions of the nervous system are pres-
ented, but they show the types of age effects that
have been observed. 

Obtaining information with the sensory sys-
tems. The neural means by which sensory stim-
uli are experienced involve multistage processes
requiring high-quality representation of stimuli
by the peripheral sensory apparatus, undistorted
neural messages carried by action potentials into
the brain, and accurate processing of the infor-
mation by the central sensory systems. Disrup-

tion of any of these processes with age would
have the potential to cause problems in the sen-
sory domain. The sad truth is that our sensory
abilities almost inevitably decline with age. The
rate and severity of the decline may vary consid-
erably among individuals and across sensory mo-
dalities within individuals, but few, if any,
octogenarians possess the same sensory capaci-
ties they started out with. All the sensory modali-
ties suffer with age, including hearing and the
auditory system. 

The term ‘‘presbycusis’’ or ‘‘presbyacusis’’ is
typically used to describe the changes in hearing
associated with aging. Whereas the most com-
monly mentioned manifestation of presbycusis is
a loss of sensitivity for high frequency sounds, the
types of hearing problems confronting older lis-
teners extend to speech perception, hearing in
noisy backgrounds, distorted loudness of sounds,
and tinnitus (‘‘ringing in the ears’’). Presbycusis
typically involves progressive damage to the
inner ear: the cochlea (where acoustic events are
ultimately translated to neural events) and the
cochlear neurons (where sounds are coded as
trains of action potentials and sent, via the audi-
tory nerve, to the brain for processing). Damage
to any part of the cochlea diminishes the amount
and quality of auditory input to the brain, with
deleterious effects on hearing. 

It is in the CNS where the action potential–
coded sensory information originating in the
inner ear is somehow transformed into auditory
perception and experience. The central compo-
nents of the auditory system are threatened by
two adverse correlates of aging. First, changes in
the structure or function of the brain’s neurons
occur in the context of biological aging discussed
above. Second, an otherwise ‘‘healthy’’ central
auditory system may be secondarily affected by
damage to the cochlea. It has been shown that,
when certain central neurons are deprived of
their normal synaptic input, physiological and
anatomical changes are induced. The effects can
produce additional hearing deficits. Because the
altered neurons provide input to other neurons,
the effects could spread. Because the central sen-
sory systems of older individuals might be affect-
ed in two rather different ways, it is useful to
differentiate two types of age-related central
changes. The term central effects of biological aging
(CEBA) refers to sensory changes stemming
from age-related changes in neurons, metabo-
lism, support systems, and so on. The term cen-
tral effects of peripheral pathology (CEPP) also refers
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to sensory changes associated with modifications
of neurons and neural circuits in the brain. How-
ever, these are secondary to the removal or alter-
ation of peripheral sensory input. It would be
expected that CEBA and CEPP often occur in
combination, since many older people have some
loss of receptor function as well as various CNS
deficits. 

Whether CEBA, CEPP, or both are at work,
the changes that occur in the auditory CNS are
multifaceted. Some neurons die off or come to
perform less efficiently, becoming ‘‘sluggish’’ in
their responses to sound. By contrast, other neu-
rons come to respond more vigorously, probably
because aging is accompanied by deficits in in-
hibitory neurotransmitters, which normally
dampen the responses of neurons and prevent
hyperactivity. A combination of these and other
types of central changes are likely to contribute
to difficulties that many older people have in un-
derstanding speech, even when it is loud enough
for them to hear. 

The storage of information (learning and
memory). Research indicates that, to varying
extents (according to individual differences,
genotype, species, etc.), circuits and neurotran-
smitter systems relevant for learning and memo-
ry often exhibit deleterious changes with age;
deficiencies in any of these can cause some sort
of learning/memory deficit. Learning and mem-
ory involve modifications (plasticity) of synapses
in neural circuits. For example, one type of syn-
aptic change associated with learning is long-term
potentiation (LTP): lasting changes in neural re-
sponses induced by situations similar to those in-
volved with learning. Experiments have shown
changes in LTP in hippocampus neurons of old
rats that have learning deficits. Thus, in addition
to the general types of changes that occur in
aging nervous systems, processes specific to
learning may be affected as well. 

Production of behavior (movement, etc.).
Whereas some of the age-related declines in
motor skill are associated with a decrease in mus-
cle mass and a loss of strength, the most impor-
tant and interesting stories are found in the
workings of the nervous system. A large portion
of the nervous system is devoted to movement—
deciding what to do, planning how to do it, and
carrying it out. Each has been demonstrated to
exhibit some degree of age-related change that
might result in less effective movement. For ex-
ample, the primary motor cortex is the major

source of descending axons to the motor neu-
rons of the spinal cord that control the muscles.
Several studies have described abnormalities in
the large neurons of the primary motor cortex of
older brains, including a loss of dendrites and
dendritic spines. In addition to the motor cortex,
the basal ganglia (the next lower set of structures
controlling movement) are involved in self-
initiated, complex movements, the control of
postural adjustments, and other aspects of motor
behavior. The effects of damage to the basal gan-
glia are evident in the motor symptoms of Par-
kinson’s and Huntington’s diseases, disorders
affecting these structures. Some of the mild
motor disturbances that occur in healthy older
people could be a consequence of less severe
basal ganglia damage that has been observed
during normal aging. 

Modulation of behavior (emotion, arousal,
stress). Our behavior varies constantly—up
and down, this way and that way—in accordance
with emotions, arousal, and biological clocks.
One powerful modulator of behavior is stress:
Various stimuli, events, or situations that are ac-
tually or potentially threatening (stressors) elicit
activation of the sympathetic nervous system and
a sequence of hormonal reactions, including the
release of glucocorticoid hormones from the
adrenal gland. Whereas the stress response is
adaptive (e.g., it increases the probability of sur-
viving dangerous situations), too much stress is
generally considered to be a bad thing. Indeed,
high blood pressure, suppression of the immune
system, and exacerbation of diseases are known
concomitants of stress. Thus, the relationship be-
tween stress and aging is potentially important.
Moreover, there is evidence that, over time, glu-
cocorticoids can actually damage the hippocam-
pus, contributing to negative changes in the
aging brain. 

Modifying changes in the aging nervous
system

Neural plasticity is a term that describes the
ability of synapses, dendrites, axons, and other
aspects of neurons to change—usually in an
adaptive fashion. Plasticity is very potent in de-
veloping organisms, and it is now established
that older brains retain much capacity for change
as well. Research has shown that new synapses
can form in older brains in response to injury or
environmental manipulations, and that den-
drites continue to be modifiable. However, the
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process generally takes longer and may not reach
the magnitude typical of younger brains. The
ability of the adult nervous system to engage
mechanisms of synaptic plasticity has at least two
important implications. First, degenerative ten-
dencies may be counteracted by replacement of
damaged synapses and repair of neural circuits.
Second, the nervous system can continue to man-
ifest the normal, adaptive types of synaptic plas-
ticity exhibited by young individuals. 

The dynamic properties of the older nervous
system provide potential opportunities for the
development of strategies aimed at modulating
the direction or severity of negative age-related
changes. A number of approaches are being in-
vestigated by researchers. In one way or another,
most approaches attempt to enhance neural
functioning by promoting the activity of various
neurotransmitters or other physiologically im-
portant substances that protect neurons from
age-related damage or improve neural function-
ing per se. For example, diets that promote the
general health of cardiovascular and other sys-
tems are also good for the nervous system. 

Neurotrophic factors such as nerve growth fac-
tor (NGF) are essential for the maintenance,
growth, and survival of neurons both during de-
velopment and in adults. Administration of neu-
rotrophic factors has been shown to retard or
prevent neural degeneration in experimental
animals, and infusion of NGF may be able to pre-
vent shrinkage of neurons typically observed
with age. It appears that neurotrophic factors
may have a variety of potentially beneficial effects
on the aging nervous system. Some of these may
be harnessed for clinical use. 

Calorically restricted diets can extend lon-
gevity of rodents, slow certain age-related physi-
ological declines, and decrease tumors and
diseases. Although much of this research has fo-
cused on non-neural systems, there is ample evi-
dence that dietary restriction modulates aging of
the brain. Effects of dietary restriction on some
of the general concomitants of neural aging, such
as accumulation of lipofuscin (‘‘age pigment’’) in
neurons, the efficacy of glial cells, and loss of
dendritic spines, have been reported. 

Relatively simple environmental manipula-
tions can have beneficial effects on the brain.
Young and old rats living in an ‘‘enriched’’ envi-
ronment (e.g., ten rats per cage, large space,
toys) may exhibit a thicker cerebral cortex, com-
pared to like-aged unenriched rats. Enhance-

ment of dendritic growth and complexity have
also been demonstrated in studies of environ-
mental enrichment. Some evidence has linked
neurotrophic factors to environmental enrich-
ment and improved cognitive performance. The
expression of NGF has been found to increase
under these conditions. It could be that enriched
environments or behaviors are associated with
increased neural activity, which results in an up-
regulation of nerve growth factors, which in turn
leads to enhanced neuronal survival, growth,
and plasticity. 

Unfortunately, age-related damage to neu-
rons can be too severe to be managed by neu-
rotrophins or environmental manipulations.
This is especially true of neurodegenerative dis-
eases. In such cases, transplantation or grafting
of new neurons into the damaged site might
prove to be feasible approach. The main prob-
lems are survival of the graft and, more impor-
tantly, appropriate rewiring of circuitry with the
host brain. There is a tendency of the grafted tis-
sue to make contacts appropriate for their neuro-
transmitters and circuits, although this depends
on brain region and other variables. The possi-
bility of replacing brain tissue lost to aging—
thereby restoring function—is intriguing. Al-
though controversial and inconsistent, improve-
ments have been obtained by grafting tissue from
the adrenal gland or fetal substantia nigra into
Parkinson’s patients. Encouraging results have
been obtained from animal research in other
brain regions as well, and several studies have
shown that fetal brain tissue can be successfully
transplanted into the brains of aged rodents. A
big issue is whether complex behaviors and cog-
nitive processes of humans might ever benefit
from neural grafting. It is one thing to enhance
dopamine activity in Parkinson’s patients and an-
other to replace intricate neural circuitry under-
lying cognitive processes. The latter may never
be attainable. For now, the utility of neural grafts
is likely to be found in their capacity to generate
growth factors and other beneficial substances,
or boost the activity of certain circuits by replen-
ishing neurotransmitters. 

JAMES WILLOTT

See also ALZHEIMER’S DISEASE; BALANCE AND MOBILITY;
CELLULAR AGING; DEMENTIA; EMOTION; HEARING; IN-

TELLIGENCE; LANGUAGE DISORDERS; MEMORY; NEURO-

BIOLOGY; NEUROTRANSMITTERS; PARKINSONISM; STRESS

AND COPING. 
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BREAST

Anatomy and physiology

The human breasts are paired organs lying
on the anterior chest, extending from the second
to the sixth ribs. The breasts in other animals are
usually multiple and extend on to the abdomen,
which explains the rare anomaly of multiple
paired breasts that occasionally occurs in hu-
mans. The breasts are thought to be modified
sweat glands, and therefore lie in the subcutane-
ous fat in front of the pectoral (chest) muscles.
The breast has a central nipple through which
the fifteen to twenty milk ducts exit; the nipple
is usually protuberant, but can be inverted in
some women. 

The breast develops in young girls at around
the age of ten or eleven due to the increasing re-
lease of pituitary hormones in puberty. The
gland grows into the normal conical or rounded

adult shape by around sixteen years of age, but
swells considerably in pregnancy when milk pro-
duction occurs. During the normal menstrual
cycle, many women experience breast tenderness
and swelling during the seven to ten days prior
to menstruation. 

Changes with aging

As a woman ages, the glandular component
is replaced by fat, and the breast becomes softer
and hangs lower as the suspensory ligaments in-
side the breast stretch. As the breast ages, the
milk-producing sacs (lobules) may dilate with
fluid and lead to the information of breast cysts,
which sometimes enlarge sufficiently to be felt as
lumps. The increase in fat content makes the
older breast more lucent to X rays and easier to
compress, so the clarity of a mammographic pic-
ture is greater in the older woman, making a
small tumor more visible. This fact explains the
greater accuracy of mammograms in older
women and the adoption of population mammo-
graphic screening in women over forty-five years
of age. As the breast ages, the skin gets thinner
and the breast consists mainly of soft fat, making
the breast more liable to bruising or trauma. 

Estrogen replacement therapy (ERT), used
to control hot flashes, tends to oppose the reduc-
tion of density that occurs with age and can pro-
duce tenderness, swelling, and lumpiness in the
breast, manifestations normally seen in younger
women. Thus, women on ERT may find their
breast to be tender and fuller while on therapy.
Surveys of ERT have shown a slight increase in
breast cancer risk after more than fifteen years of
estrogen use, but this problem is balanced by the
improved quality of life on the therapy. Studies
do not seem to indicate any major increase in the
risk for breast cancer from ERT in women with
a family history. 

Breast diseases

As the breast ages, some diseases become
more common. Breast cysts occur in about 7 per-
cent of women and are usually seen between the
ages of forty and sixty. These are easily treated
by aspiration of the cyst fluid, which may be facil-
itated using ultrasound guidance. The breast
gradually becomes less lumpy after menopause,
as the fall in estrogen levels causes shrinkage of
the gland tissue, with a relative increase in the fat
content. Eventually, the breast becomes pendu-
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lous, a change that tends to be accelerated in
heavier, fuller breasts. Oversize and pendulous
breasts can be corrected by a surgical reduction
mammoplasty, or by a simple ‘‘hitch up’’ opera-
tion if no tissue needs to be removed. 

Breast cancer is the most common malignan-
cy in females, and the lifetime risk is roughly one
in ten. Breast cancer is strongly associated with
age; it is uncommon below thirty years of age, but
common after the age of forty-five. The cancer
usually originates from faulty cell division in the
breast lobules, and it may initially commence as
a noninvading type of cancer whereby malignant
cells line the ducts within the breast (intraductal
noninvasive cancer—also know as ductal carcino-
ma in situ, or DCIS). Invasive cancer occurs
when the malignant cells acquire the ability to
break through the duct walls and invade into the
surrounding breast tissue. Further spread can
occur via the blood vessels or lymphatic chan-
nels, which can also become invaded by cancer
cells. These cells can then travel via the blood-
stream to the bones, brain, lungs, or liver. Lumps
that may indicate breast cancer can be detected
by self-examination, mammography, and ultra-
sound, and tumors as small as four or five milli-
meters can be seen by these techniques. Once
detected by these methods, a needle can be used
to obtain a biopsy of either cells or tissue to make

a diagnosis. Current therapy may involve surgi-
cal removal of the lump (lumpectomy) or the
breast (mastectomy), followed by chemotherapy,
radiotherapy, and hormone therapy. Different
combinations may be used, depending on the in-
dividual patient or tumor, but hormonal thera-
pies are used more often in older women. 

When tumors are found to be large on initial
diagnosis, chemotherapy and/or radiation thera-
py may be given before surgery. The results of
therapy have been improving, and mortality
from breast cancer is falling in most developed
countries due to better combinations of therapy,
as well as a reduction in tumor size due to mam-
mographic screening. Around 85 percent of
women with a smaller cancer of less then one
inch (2.5 cms) with no nodal spread can expect
to survive ten years after modern therapy. 

Despite these modern therapies, many
women still die from breast cancer, and preven-
tion of breast cancer may be the preferred way
to reduce deaths. Studies in the United States
have shown a substantial reduction in breast can-
cer in high-risk women taking the antiestrogen
drug tamoxifen for two years. Current studies
are exploring other hormone interventions in
women at high risk of breast cancer. 

R. E. MANSEL
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C
CANADA

The 2001 census found that Canada has a
population of 31 million people who are heavily
concentrated in communities located within 100
miles of the Canada–United States border. There
is further concentration of the population in cit-
ies and towns, as over 60 percent of all Canadians
live in the twenty-five metropolitan areas that
have populations of over 100,000, and 80 per-
cent live in urban areas. Despite their vast land-
mass, the three northern territories (Yukon,
Northwest Territory, and Nunavut) contain only
about three-tenths of one percent of the total
population. Like all other industrialized coun-
tries, Canada experienced significant aging of its
population over the twentieth century. In 2001,
12.6 percent of the population was over age
sixty-five (very similar to the United States,
where 12.4 percent was over the age of sixty-
five). As the size of the older population has in-
creased, interest in aging and the place of older
people in Canadian society has grown. 

History of population aging

Data on the aging of Canada’s population
over the twentieth century are shown in Table 1.
Although the population over age sixty-five in-
creased 2.5 times between 1901 and 2001 (from
5.0 percent to 12.6 percent), the rate of change
was not uniform over the century. During the
first half of the century population aging prog-
ressed at a gradual pace, so that by midcentury
7.8 percent of all Canadians over sixty-five. This
aging occurred primarily because of declining
fertility, and would have been greater if there
had not been large-scale immigration during the

first several decades. Because immigrants were
concentrated in the young adult ages, their large
flow temporarily reduced the proportion of the
population that was old. Then, in response to the
baby boom and revival of immigration after
World War II, the proportion of elderly in the
population actually declined slightly between
1951 and 1961 (from 7.8 percent to 7.6 percent).
During the last third of the century, Canada ex-
perienced very low fertility and rapid population
aging occurred. By the beginning of the twenty-
first century, the proportion of the population
over age sixty-five reached an all time high of
12.6 percent. 

Data in Table 1 also show that the proportion
in the oldest-old category (over eighty-five) more
than tripled between 1951 and 2001. That popu-
lation is of special interest because people at this
stage of life are the heaviest users of health care
services. Despite the rapid increase in the oldest-
old category, it still constitutes less than 2 percent
of the total population. An even more extreme
age category is centenarians. The 1921 census
found only 183 persons over age one hundred,
but the number in this category grew to over
three thousand by 2001 (a sixteen-fold increase).

Statistics Canada makes projections of the
population by age and sex, and their projected
age distributions for the years 2011 and 2026 are
shown in Table 1. In the first decade of the twen-
ty-first century, population aging is expected to
continue at about the same pace it followed at the
end of the previous century. But then starting in
2011, an unprecedented increase in the older
population is anticipated. In just fifteen years,
the percent of elderly will jump from 14.5 per-
cent to 21.4 percent. The explanation for this
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A Canadian senior citizen holds a kettle as she approaches a counter with additional pots and pans at the
Boundary Waters Canoe area in the Quetico Provincial Park, Ontario. (Corbis photo by Michael S. Yamashita.)

dramatic development is, of course, the baby
boom (1945 to 1963), and the subsequent baby
bust. The first wave of the baby boom will reach
age sixty-five around 2010, and then for nearly
two decades successive cohorts of baby boomers
will be crossing the threshold of old age. Canada,
like other industrialized countries, will face a
challenge of how to maintain its pension and
health care benefits for older people in an era
when the ratio of retired persons to workers is so
much greater than it has ever been before. 

Distribution of older people

Variations in the proportion of those over
sixty-five across Canada are explained by differ-
ences in fertility and by past migration patterns.
The territories in the north are characterized by
very high fertility, and they have relatively few
older people. Among the provinces, the oldest
populations in 2001 were in Saskatchewan (14.6
percent over age sixty-five) and Manitoba (13.6
percent over age sixty-five). These prairie prov-
inces have experienced slow growth for several
decades, as many youth have moved out, leaving
a disproportionate number of older people. In
contrast, areas with significant growth due to in-
migration tend to have younger populations. For

example, Alberta and Ontario have both grown
rapidly and have relatively fewer older people
(9.9 percent and 12.4 percent over age sixty-five,
respectively). The exception to this pattern is
British Columbia, which was the fastest growing
province in the 1990s, but does not have an espe-
cially young population (12.7 percent over age
sixty-five). Indeed, Victoria, British Columbia,
has the unofficial title ‘‘Canada’s Senior Capital’’
because 18.2 percent of its population is over age
sixty-five. (Statistics Canada, 1999). 

In 1996, most (78 percent) older Canadians
lived in urban areas, and one-third resided in the
four metropolitan areas with populations ex-
ceeding one million (Toronto, Montreal, Van-
couver, and Ottawa). However, about one-fifth
of Canada’s older population lives in rural areas.
Given the vast landmass of Canada, many of
these areas have exceedingly low population
density, making the delivery of services to seniors
particularly difficult. Many rural communities
are trying to develop economic opportunities to
retain their younger populations and thereby be
able to provide more services for seniors. The
success of these endeavours has varied within
and across provinces, but is the basis of impor-
tant policy and planning concerns in all prov-
inces. 
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Table 1
Distribution of Canada’s Population by Age, 1901–2026

SOURCE: Adapted from Statistics Canada, Census of Canada 1901, 1931, 1951, and 1981. The Preliminary Population Estimate,
The Daily, November 20, 2001, and ‘‘Population Projections for 2001, 2006, 2011, 2016, 2021 and 2026, July 1.’’ in CANSIM
Matrix 6900. Ottawa: Statistics Canada website, 2001.

Characteristics of the older population

Sex ratio. In Canada, as elsewhere, almost 3
percent more males than females are born each
year. This surplus of males continues up to about
age forty-five, after which females become an in-
creasingly large majority. By the time one gets to
old age, the number of females significantly ex-
ceeds the number of males. In 2001, women con-
stituted 57 percent of all older Canadians, and 70
percent of those past age eighty-five. These ratios
are expected to remain about the same until
2026 (Statistics Canada, 1999). The reason for
the changing sex ratio with age is that females ex-
perience lower death rates than males at every
age. By looking at sex differences in life expec-
tancy at birth, one can see how much advantage
females have over males in longevity. Life expec-
tancy is the average number of years that one
would live under age-specific death rates existing
at a particular time. Death rates around 1920 re-
sulted in women’s life expectancy exceeding
men’s by two years (61 versus 59). By 1970 the
gender gap in life expectancy had grown to
seven years (76 versus 69). In recent decades the
gender gap has declined a little, and in 1996 was
below six (81.4 versus 75.7) (Statistics Canada,
1999). The imbalanced sex ratio in later life
caused by differential mortality has implications
for gender differences in aging. 

Marital status. The excess number of older
women compared to men means that chances of
being married in old age differ by sex. While al-
most 75 percent of older men are married, only
41 percent of older women are married. Corre-

spondingly, almost half of older women are wid-
owed as compared to 13 percent of older men.
This difference is even more dramatic among
those age eighty-five and over, where just over
half of men, but less than 10 percent of women,
are married, and twice as many women as men
are widowed (80 percent versus 39 percent).
Given the sex differences in marital status, it is
not surprising that more older women than men
live alone (38 percent versus 16 percent). Among
those aged eighty-five plus, the gap between
women and men living alone is even greater (58
percent versus 29 percent) (Statistics Canada,
1999). 

Living arrangements. Most older Canadians
(93 percent) live in private households, but as co-
horts age, an increasing proportion is cared for
in institutions. The proportion living in institu-
tions in 1996 increased from only 3 percent for
those aged sixty-five to seventy-four to 34 per-
cent of the population over age eighty-five. With-
in the oldest-old population, women, who are
more likely to be widowed and have more func-
tional limitations than men, are more likely than
men to be institutionalized (38 percent versus 24
percent) (Statistics Canada, 1999). The dispro-
portionate number of women among the older
population and their greater likelihood of being
institutionalized result in 70 percent of all long-
term care residents being women. 

Immigrant status. As a country that is large-
ly the result of immigration, the ethnic and lin-
guistic diversity in Canada is substantial. The
original settlers were predominantly from En-
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gland, Scotland, France, Ireland, and Wales, but
were joined by immigrant families from Germa-
ny, Ukraine, Poland, Russia, and China in the
nineteenth century. The heaviest immigration to
Canada, relative to the nonimmigrant popula-
tion, occurred between 1906 and 1915, and im-
migrants in this period tended to be young adult
males. This pattern of immigration had impor-
tant implications for the age and sex structure of
the aging population during the latter part of the
twentieth century. Even as recently as 1996, a re-
markable 27 percent of all Canadians past age
sixty-five were foreign born. Toward the end of
the twentieth century, the largest number of im-
migrants came from Asia and Latin America
(more than half of the immigrants since 1980
have come from Asia) (Statistics Canada, 1999).
This new immigration pattern suggests that in
the future there will be even greater ethnic varia-
tion in the older population than there is today.
One result of the immigration history is that it
creates an important difference between the lan-
guages and cultures of many seniors and those of
the persons who are delivering services to se-
niors. 

Labor force participation. Over the twenti-
eth century the labor force participation rate de-
clined continuously as retirement became
institutionalized. This pattern continued in the
late twentieth century as the proportion of those
over age sixty-five still in the labor force declined
from 11 percent in 1981 to 6 percent in 1998.
Not surprisingly, a higher proportion of older
men than women was in the labor force in 1998
(10 percent versus 3 percent). The distribution of
employed older persons across occupational cat-
egories was fairly uniform: 21 percent employed
in farming, 17 percent in professions, 15 percent
in sales, 12 percent in both services and manage-
rial occupations, and the remaining in clerical,
manufacturing, construction, and transporta-
tion. Of course participation in the labor force is
not the only way for older people to make pro-
ductive contributions to Canadian society. About
23 percent of seniors participate in formal volun-
teer roles, and a majority (58 percent) report that
they provide informal assistance to others out-
side their own homes. Slightly more women than
men contribute in this way. As retirement has be-
come nearly universal among people over age
sixty-five, the most notable change in the labor
force age structure since the mid-1970s has been
the marked decrease in participation by those
age fifty-five to sixty-four. Among men in what

was once considered a preretirement age catego-
ry, labor force participation declined from 74
percent in 1976 to 56 percent in 1998. Over this
same time period, women ages fifty-five to sixty-
four slightly increased their level of involvement
in the labor force (from 30 percent to 36 per-
cent). It is noteworthy that 22 percent of women,
but only 2 percent of men, over age sixty-five
never participated in the paid labor force (Statis-
tics Canada, 1999). 

Poverty and economic status. The propor-
tion of older people in Canada with incomes
below what Statistics Canada labels the ‘‘low in-
come’’ cutoff declined from 34 percent in 1980
to 20 percent in 1998. This is the same as the per-
cent of children with low incomes, and slightly
higher than the percent of nonold adults. Within
the older population, women are twice as likely
as men to have low incomes (27 percent v 13 per-
cent), and more than half (53 percent) of unat-
tached older women have low incomes. Provin-
cial variations in average income are substantial,
with territories and provinces in the Atlantic re-
gion having lowest average incomes, and seniors
living in Ontario, Alberta, and British Columbia
having average incomes about $5,000 above the
Canadian average. The primary source of in-
come for seniors is Old Age Security, which pro-
vides 29 percent of all income received by people
over age sixty-five. Other sources are employ-
ment-based pensions (21 percent), Canada and
Quebec Pension Plan benefits (21 percent), in-
vestments (17 percent), and employment (8 per-
cent). There is a variety of programs in most
provinces that supplement the incomes of se-
niors in need. Another indicator of economic
well-being is home ownership. A majority of se-
nior families (84 percent), and almost half of un-
attached seniors, own their own homes (Statistics
Canada, 1999). Some provinces contribute to the
rent of low-income seniors through a variety of
programs, and some provide support services to
enable older people to remain in their own
homes after developing functional limitations. 

Health status. Less than one-fourth of older
Canadians report their general health is only
‘‘fair’’ or ‘‘poor’’, and 40 percent report that it is
‘‘excellent’’ or ‘‘very good.’’ The remainder (38
percent) report good health. Nevertheless, 82
percent of those aged sixty-five and over report-
ed having at least one long-term chronic condi-
tion. Regarding more serious conditions, 28
percent report being limited in at least some ac-
tivities because of a chronic health conditions.
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Among seniors between ages sixty-five and sev-
enty-four, slightly more men than women report
some limitation (23 percent versus 21 percent),
but past age eighty-five women are more likely
than men to report limitations (54 percent versus
42 percent). By far the most commonly reported
chronic condition among both men and women
is arthritis, which increases with advancing age;
53 percent of those aged eighty-five and over
have this problem. Heart disease also increases
throughout the later years of life to a peak of 22
percent at age eighty-five, but high blood pres-
sure peaks between ages seventy-five and eighty-
four at 35 percent. Another significant chronic
disease, diabetes, remains almost constant at
about 11 percent through later life (Statistics
Canada, 1999). 

Health care. The public health care insur-
ance system in Canada contributes to the sense
of well-being and financial security of all Canadi-
ans, especially of older Canadians. The national
system includes all medically necessary treatment
as legislated by the Canada Health Act. However,
the degree to which long-term care (home care
and facility care) is provided or covered varies
substantially from province to province. While
most provinces cover prescription drugs and vi-
sion care for seniors, the existence and amount
of copayment vary across the provinces. All prov-
inces have policies and service delivery programs
to meet long-term care needs. The most compre-
hensive programs with lowest copayment re-
quirements are in Manitoba and Quebec, and the
least comprehensive and most costly to the con-
sumer are in Alberta, Ontario, and Nova Scotia.

Summary

Canada is a large, diverse, and aging coun-
try. Some population projections indicate that
one-fourth of the population may be over age
sixty-five by 2041. The population is aging in a
manner much like that of the United States, but
the challenge of a low population density is not
experienced to the same degree in the United
States. The low population density in rural areas
presents Canadians with the challenge of how to
deliver health, social, and commercial services to
older people throughout the country. Provinces
are responding to this challenge in varying ways,
consistent with their history, political, and philo-
sophical orientations. The general, social, and
health conditions are also similar in Canada and
the United States, but the differences in health

care delivery and insurance and in pensions con-
tributes to a greater sense of well-being and se-
curity among Canadians, particularly among
senior Canadians. 

BETTY HAVENS

See also CANADA, HEALTH CARE COVERAGE FOR OLDER

PEOPLE; CANDA, INCOME PROTECTION FOR RETIREES;
POPULATION AGING. 
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CANADA, HEALTH CARE
COVERAGE FOR OLDER

PEOPLE
Canada is a parliamentary democracy in

which the division of powers between the federal
and provincial governments determines how
health and social support services are funded
and administered. The division of powers be-
tween the federal and provincial governments
for health and social services was originally pre-
scribed in 1867 in the British North American
Act (BNA Act). This distribution of authority re-
mained unchanged after the Canadian constitu-
tion was repatriated from Britain in 1982. At this
time the Constitution Act was proclaimed. 

The Canadian federal government is respon-
sible for: 

CANADA, HEALTH CARE COVERAGE FOR OLDER PEOPLE 157



• Setting and administering national princi-
ples or standards for the health care system
(for example, through the Canada Health
Act) and assisting in the financing of provin-
cial health care services through fiscal trans-
fers

• Delivering direct health services to specific
groups, including veterans, Native Canadi-
ans living on reserves, military personnel, in-
mates of federal penitentiaries, and the
Royal Canadian Mounted Police

• Fulfilling other health-related functions,
such as health protection, disease preven-
tion, and health promotion

Provincial and territorial governments are
responsible for: 

• Managing and delivering health services
• Planning, financing, and evaluating the pro-

vision of hospital care and physician and al-
lied health care services

• Managing some aspects of prescription care
and public health

The evolution of health and social
programs for older people in Canada

Social security programs in Canada evolved
from what Guest (1994, p.1) terms as a ‘‘residual
model of care in which social welfare was offered
at the discretion of specific agencies after all
other options such as looking to relatives and pri-
vate sources of income, had been exhausted.’’
Guest (1994, p.1) also notes that ‘‘Social assis-
tance was not viewed as being a major state re-
sponsibility and applying for ‘relief ’ as it was
commonly called was felt to be a demeaning and
stigmatizing experience.’’ Between the time of
confederation in 1867 and the mid-1940s, reli-
gious charities and voluntary organizations such
as the Canadian Red Cross and the Victorian
Order of Nurses provided services to Canadians
in need. Social security was not viewed as being
a major state responsibility, and applying for ‘‘re-
lief,’’1as it was commonly called, was felt to be a
demeaning and stigmatizing experience. Over
time, Canadians embraced the perspective that
providing a social safety net for families and vul-
nerable persons is part of the social cost of oper-
ating a society that aims to provide a higher
standard of living for more people. The original
old-age pensions, unemployment insurance, and
family allowance benefits in Canada were imple-
mented between 1927 and 1944. Between 1945

and the 1960s there was increasing progress and
consolidation between the federal and provincial
governments in the role of social security. In
1966 the Canada Assistance Plan (CAP) dramati-
cally expanded the role of government in social
policy by providing income security to workers in
its contributory unemployment insurance, pen-
sion scheme, and other protection programs.
The CAP act committed the federal government
to paying half of any increase in provincial ex-
penditures on welfare services for the lessening,
removal, or prevention of the causes or effects of
poverty, child neglect, and dependence on pub-
lic assistance. 

Government-supported health insurance
The development of government-supported

health insurance began in 1947 when the prov-
ince of Saskatchewan implemented the first com-
pulsory and comprehensive hospital insurance
plan in North America. By 1950, provincial plans
were implemented in Alberta, British Columbia,
and Newfoundland. Federal and provincial ne-
gotiations led to the Hospital Insurance and Di-
agnostic Services Act (1958) and the Universal
Medicare Act (1968). These acts provided for
federal sharing of approximately 50 percent of
the costs of a provincial medical insurance plan
if it incorporated comprehensive medical cover-
age, a universally available plan, portable bene-
fits, and public administration. Both acts were
oriented toward insuring people for the costs of
physician services and serious illness. It is impor-
tant to note that universal public insurance cov-
erage did not apply to community or continuing-
care services required to support people with
disabilities or chronic illness. This continues to be
the case, with significant social consequences for
people with chronic illness and disability who re-
quire a range of services in the community. 

Federal health policy
In 1974, a benchmark report titled ‘‘A New

by Perspective On the Health of Canadians’’ was
released by the federal minister of health, Marc
Lalonde. This report advocated that the domains
of human biology, environment, and lifestyle
needed to be considered on an equal basis with
the traditional focus on health care delivery in
order to improve the health of Canadians. This
was a radical position at the time, and this report
has subsequently served as a model for the devel-
opment of population health approaches in Can-
ada and many other countries.
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Two other key events occurred during this
period. The federal government attempted to
uphold the principles of Medicare while reduc-
ing its financial contributions in response to envi-
ronmental and political pressures. Many
physicians, regarding the government fee sched-
ule as inadequate, began charging patients an
additional fee at the time of service, a practice
known as extra-billing. A review of health ser-
vices was initiated under the leadership of Justice
Emmett Hall, and the findings of this review,
supported by the minister of health, called for a
return to founding principles and the drafting of
new legislation. 

The Canada Health Act

The Canada Health Act of 1984 added the
principle of accessibility to the previous Medicare
principles of universality, comprehensiveness,
portability, and public administration. It created
the potential for health professionals other than
physicians to provide insured services. It also ex-
plicitly prohibited user fees by adding a penalty
clause for violations by provinces in this area. 

Although strongly opposed by physicians,
the legislation was supported by the public, con-
sumer groups, and the nursing profession. 

The Canada Health Act incorporates five
principles that reflect the fundamental values of
the Canadian health care system These princi-
ples are: 

• Universality. Health care services are avail-
able to all Canadians.

• Portability. All Canadians are insured even
when they move from one province to anoth-
er.

• Comprehensiveness. All medically necessary
services are covered by public health care in-
surance.

• Accessibility. Barriers to the provision of
health care, such as user charges, are dis-
couraged, so that services are available to all
Canadians regardless of their income.

• Public administration. Provincial health
plans must be administered by a public agen-
cy on a nonprofit basis.

Private insurance is not allowed for insured
services. The Canada Health Act does not, how-
ever, preclude private insurers from supple-
menting provincial health care insurance plans.

The role of private insurance

In Canada, under the universal health care
system, insured services are those services that
are deemed to be medically necessary. How to
define the term medically necessary has been an
issue of great controversy, as provincial variation
exists in the interpretation of this term. The re-
sult has been that services insured in some prov-
inces may not be insured in others. In addition
to these insured services, those services that have
not been defined as medically necessary, such as
dental care, vision care, private or semiprivate
hospital rooms, ambulance services, special nurs-
ing care, podiatry, chiropractic, and other alter-
native health services, prescription drugs,
psychology services, and medical devices pre-
scribed outside hospital walls, may all be covered
through what is termed supplementary, or pri-
vate, insurance. As of December 1996, 21.5 mil-
lion people, or 72 percent of the population, had
some form of private health insurance coverage
(either purchased directly from a private insurer
or as part of an employee benefit plan) covering
extended health care benefits like drugs and
home care. Private insurance for continuing care
in the home or in a care center can be purchased
in Canada, but it is expensive.

Restructuring of the health system.

During the 1990s, both the federal govern-
ment and provincial governments in Canada
took steps to control budget deficits. During this
period the federal government restricted its role
to the maintenance of the five Medicare princi-
ples, and the provincial governments were left
with the main responsibility for funding health
services. Mergers, amalgamations, regional plan-
ning, and governance models emerged in most
Canadian provinces. Major cost-containment ini-
tiatives resulted in a reduction of hospital bed ca-
pacity and the closure of rural hospitals—
without first creating the necessary capacity for
community-based and primary health care. This
restructuring destabilized the delivery of health
services and the health care workforce. However,
one positive outcome has been that administra-
tive accountability for community or population
health services and for continuing care now rests
with the same governing authority as acute care
services. In this model, the regional health
boards can plan and administer all health ser-
vices within a region as if they were one large
health maintenance organization. The excep-
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tions continue to be physician fees and, in most
provinces, diagnostic and pharmaceutical ser-
vices.

Federal-provincial tensions

In 1995, four themes emerged from the Na-
tional Forum on Health, which was convened to
advise the federal government on innovative
ways to improve the health care system. These
themes were (1) focus on values, (2) strike a bal-
ance in resource allocation, (3) renew a focus on
determinants of health, and (4) shift to a para-
digm of evidence-based decision-making.

A national debate continues about the extent
to which the federal government should be able
to exercise authority over the way health services
are provided within the current funding ar-
rangements. In the provinces of Alberta and On-
tario, initiatives to open the door to private
provision of acute care services are being pro-
posed and implemented. Meanwhile, although
Canadians are concerned about waiting times for
some services, a majority, when polled, continue
to value Canada’s universal health insurance sys-
tem and to be against increased privatization of
health services. 

Organization and delivery of health
services

All acute care services and physician-
provided primary care services for older people
in Canada are funded through the universal
public insurance system at no charge to the indi-
vidual. A majority of physician services have al-
ways been provided by physicians on a fee-for-
service basis. Continuing and community care
services have historically been provided by a
combination of public, private, and voluntary
(not-for-profit) service providers. 

Continuing care services fall under the cate-
gory of extended health services in the Canada
Health Act and as such are not fully insured ser-
vices. Extended health care services that are cov-
ered by the Canada Health Act include certain
aspects of long-term residential care (nursing
home intermediate care and adult residential
care services) and the health aspects of home care
and ambulatory care services. Continuing care
services are distinct across provinces, and while
many provinces can include the same elements
there is no nation-wide continuing care system,
as these services are a matter of provincial juris-
diction. 

In Canada, most medical care for older peo-
ple is provided by family physicians. Although
training programs in geriatric medicine have in-
creased and geriatricians are more widely avail-
able than in the past, acute geriatric services
(those provided by specialists in geriatric medi-
cine working in conjunction with an associated
multidisciplinary team) continue to be poorly un-
derstood and improperly utilized or underutil-
ized in conventional physician referral processes.

The term continuing care is now used to de-
scribe the full range of care services for older
people and people with disabilities in six prov-
inces (British Columbia, Alberta, Manitoba, Nova
Scotia, Prince Edward Island, and Newfound-
land) and in the Northwest Territories. Saskatch-
ewan uses the term ‘‘supportive services’’ and the
Yukon and Quebec do not use a single umbrella
term to describe their full array of services. Con-
tinuing care services are offered in Canada by
private (for-profit) providers, and the voluntary
(not-for-profit) sector, as well as by publicly fund-
ed provider organizations. Whatever the owner-
ship of a continuing care center, residents
typically pay an accommodation charge. 

The newer models of care, and some other
programs for older people in Canada, incorpo-
rate the five best practices that have been identi-
fied as characteristics of the most efficient
continuing care systems in the world. These
practices are: (1) a system of single entry, (2) co-
ordinated assessment and placement, (3) a coor-
dinated case management system, (4) a client-
care level classification system, and (5)
administrative arrangements. 

The newer models of care for older people
are designed to promote client-centered care by
offering more individualized choice of programs
and services, with the option to choose and pur-
chase services, a la carte, in a residential environ-
ment. While some programs of this nature are
offered through the continuing care system, oth-
ers are privately owned and operated as senior
housing in which residents have the opportunity
to purchase a ‘‘care package.’’ 

Home and community care

In most provinces, some home care (some-
times called community care) services are public-
ly funded up to a maximum capped amount.
During the 1990s, the emphasis in home care
programs shifted from that of supportive care for
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the chronically ill and disabled to substitution for
acute care. This is particularly the case for home
care programs in urban centers, where the pres-
sure to offer ‘‘sub-acute’’ home care services in-
tensified following hospital bed closures. Profes-
sional health services provided by registered
nursesor rehabilitation disciplines continue to be
subsidized; however, clients now pay out of pock-
et for services such as health supervision, person-
al care, and homemaking. Some programs no
longer provide these services, leaving it up to cli-
ents and family members to locate and arrange
for them.

The affordability and accessibility of home
care remains problematic for people with chron-
ic illness and disability in many parts of Canada.
In at least one Canadian province it has been
demonstrated that the impact of funding reduc-
tions in health and social programs affected older
people disproportionately. Home care services
have not traditionally operated around the clock
and through the week, although this is beginning
to change. Charges for supplies and medications,
which would be covered by the universal health
insurance plan if a person were in the hospital,
must often be paid out of pocket once a person
returns to the community. Such disincentives
mitigate against the preferences and ability of
older people to receive needed services in their
homes. 

Informal care

Family and friends provide a substantial por-
tion of the care received by older people, wheth-
er they live in institutions or in their own homes.
Informal care is based on normative or voluntary
interpersonal association, while formal care
arises from a client-agency relationship and is
provided by specially trained persons. The major
group of formal caregivers is employees of direct
service organizations. In a 1998 study conducted
within several continuing care environments,
Keating, Douzeich, Fast, Dousman, and Eales ob-
served that family members provided approxi-
mately forty hours per month of direct services
to residents. It is to be expected that the amount
of informal care provided in the home would sig-
nificantly exceed this. Provision of informal care
in Canada has followed what Keating et al. (1998)
term as a substitution model (as opposed to a com-
plementary model), in which informal care is
seen to be a cost-effective means for substituting
for formal care, which often takes place in an in-
stitution and is hence more costly to society.

During the 1990s, as the health system was
restructured in Canada, opportunities for formal
care of older people were limited, thus shifting
much of the burden of care to informal care-
givers. Such a shift in responsibility from facility-
based to home-based care carries with it the need
to provide support for informal caregivers. In-
creases in respite services and home care ser-
vices, including options for weekend and night
services, are slow in coming as various health ser-
vice sectors, including acute care, compete for
scarce health care funds. Direct remuneration or
tax exemptions for informal caregivers have yet
to be seriously considered as policy options in the
Canadian context. 

Coordination and integration of services

The need for improvements in the coordina-
tion and integration of services has been identi-
fied as an urgent priority at every level of
government responsible for health and human
services. Following consultation with health care
policy makers and decision-makers, continuity of
care was identified as a priority area for research
funding by the Canadian Health Services Re-
search Foundation (CHSRF). Although care
(case) management models and processes are
used to coordinate care within home care and
certain other programs, case management is not
a common feature within the Canadian health
system, as is the case in other industrialized coun-
tries. Boundary-spanning case management
roles remain relatively rare, and individuals can-
not generally engage independent professional
case managers to assist them in navigating
through the complex web of community-based
and formal health services. Ironically, case man-
agement is more evident in the disability man-
agement dimension of private health and
disability insurance than in any other part of the
Canadian health system.

Use of health services by older Canadians

Increases in the number of older people are
often cited as the reason that costs are rising in
the health care system. Total health expendi-
tures for individuals ages seventy-five to eighty-
four account for the largest health expenditures
(16.7 percent), while those eighty-five years and
older are the second largest (11.6 percent). The
lowest health care expenditures (8 percent) were
noted amongst the fifteen to twenty-four age
group (Health Canada, 2001, p.19).
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The assumption that a rise in the population
of seniors is the cause of high health system costs
has been termed as demographic determinism by
(Gee and McDaniel as cited in Chappell, 2001, p.
82) For example, seniors may be labeled as bed
blockers in acute care when there are no beds
available in a long-term care setting or when re-
sources are unavailable for community-based
care. Increased support in the home, special care
units, and transitional facilities may help to alle-
viate such pressures. A working paper by Oxley
and Macfarlen points out that growth in health
care spending attributable to aging is estimated
at less than 5 percent, and that other cost drivers
include the use of new technology, the cost of
new drugs, changing consumer expectations,
and new changing patterns of disease. They con-
clude that it is not the aging of the population
per se that has an impact on health care costs, but
rather the overall increase in the population. 

A team of prominent Canadian health econ-
omists has challenged the dire predications of
skyrocketing costs of health services for older
people. Highlighting contradictory evidence,
they question why this alarmist rhetoric is so
prominent in health policy discourse. They con-
clude that it has a superficial plausibility or intu-
itive appeal, but also that it serves identifiable
interests—particularly of those who wish to make
the argument that the present Canadian health
system is ‘‘unsustainable’’ and to provide an ‘‘ob-
jective’’ argument for increased privatization
(Evans, et.al., p. 186-187). 

It has been demonstrated that population-
based health interventions can make dramatic
improvements in the health of older people and
reduce overall health system costs. The use of
low-cost support services to assist seniors to re-
main independent in their homes is one such in-
tervention. Proactive outreach designed to
identify and monitor older people with known
health risks is another. The Capital Health Au-
thority, in Edmonton, Alberta, has been national-
ly recognized for its innovative program of
immunizing older people and their care provid-
ers against influenza, resulting in reduced inci-
dence, severity, and hospital utilization. 

Sustainability Since about 1990, advocates
of the increased privatization of health services
have argued that the public system is stretched
to the limit and that opening more private clinics
and surgical facilities will decrease the burden on
the public system. Proponents also emphasize

that this would provide more choice for the con-
sumer, who may not want to wait in the public
queue. In some provinces in Canada, a few pri-
vate clinics are now operating parallel to the pub-
lic system. Proponents of a parallel private
system cite economic arguments that indicate
that care provided in these clinics is inexpensive
or more efficient than care provided in the public
system. While this may seem to be the case, many
of the providers of private care take on the less
complex cases, which is referred to as cream-
skimming because the less complex cases are
generally not as costly as those handled in the
public system. 

Critics of privatization also point out that the
creation of a two-tiered system threatens the fun-
damental principles of an equitable and univer-
sal health care system that is accessible to all.
Deber and Baranek note that ‘‘. . .proposals for
allowing a parallel private insurance tier within
a universal health care system are commonly
challenged on the grounds of access and equity;
analysts argue that priority for scarce health re-
sources should be based on need and ability to
benefit rather than on willingness and ability to
pay for those resources.’’ (pg. 5457) 

It is often suggested that the introduction of
private services will reduce waiting times, and
there is a prevailing myth that the situation of
waiting lists is unique to Canada. However, as
Tuohy, Flood, and Stabile note, ‘‘There is no evi-
dence that waiting lists in the public sector are re-
duced by allowing privately insured options such
as those that exist in Britain, New Zealand and
Australia. On the contrary, we find that public
sector waiting lists for hospital services in these
systems are similar to or longer than those in
Canada. Long public waiting lists, that is, appear
to fuel demand for private insurance; but private
options do not reduce the length of public wait-
ing lists or waiting time. . . .’’ 

The issue of user fees has also been debated
to address issues of cost within the system. Advo-
cates believe that there is unnecessary use of the
health system by some people because it is ‘‘free,’’
and that if user fees are imposed people will use
health services only when they really need them.
This approach is criticized as having a negative
and disproportional effect on those already dis-
advantaged, particularly people with low or fixed
incomes who are likely to be in the poorest health
to begin with and need to access services more
often. This point of view continues to be general-
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ly supported by public opinion in Canada. A sur-
vey conducted by the Conference Board of
Canada (see Kirby and LeBreton) revealed that
only 23 percent of Canadians supported the in-
troduction of user charges for physician services.
Since 1995, there has been a decrease in the
number of individuals who support an increase
in private health care. 

Health and human resources. In the last
two decades, professional schools in Canada have
made some progress in adding gerontological
knowledge to their general curricula. However,
more training opportunities and incentives are
needed to attract and retain health professionals
and specialists to work with the growing number
of older people in Canada. Geriatric medicine is
a young specialty in Canada, having been formal-
ly recognized by the Royal College of Physicians
and Surgeons in 1981. After completing training
in internal medicine, physicians wishing to be-
come specialists in geriatric medicine undertake
a further two years of training. In 2001, about
150 people held this specialist qualification in
Canada. A small number of family physicians
now obtain additional training in health care of
elderly people in a program recognized by the
Canadian College of Family Practice. While the
number of physicians with training or specializa-
tion in geriatric medicine has increased, remu-
neration for these professionals is not sufficiently
competitive to attract and retain the needed
numbers. 

The Gerontological Nursing Association, a
specialist group constituted under the auspices
of the Canadian Nurses Association, has encour-
aged the development and credentialing of
gerontological nursing through a national certifi-
cation process. Master of Nursing programs
across the country currently provide advanced
practice preparation in care of the elderly and
chronically ill. Although wider use of advanced-
practice nurses has been advocated for over
twenty years as a proven means for delivering
quality, cost-effective care to older people and
their families, there are relatively few positions
available in the health system for nurses with this
level of preparation. 

Multidisciplinary training opportunities are
provided in gerontology centers at a number of
Canadian universities. Other practitioners re-
ceive training in departments of physical educa-
tion and recreation. Unfortunately, the expertise
of social workers and psychologists is underutil-

ized in health programs for older people in Can-
ada. 

Infrastructure. As in other industrialized
countries, Canada is dealing with issues of re-
source allocation that affect the availability of and
access to health services. There are particular
challenges in making health services accessible to
rural aboriginal, and multicultural populations.
Rural and urban dispartities in Canda are com-
pounded by problems of climate and transporta-
tion. Education, employment, and housing are
less readily available in some rural areas, particu-
larly in some aboriginal communities. Relatively
small populations in many rural areas make com-
munication economies of scale and culturally
sensitive care difficult to achieve. 

The physical infrastructure of the existing
health system is often inadequate to the needs of
older people. In some parts of the country, rudi-
mentary physical accessibility for people with dis-
abilities remains problematic. Older continuing
care centers were built to resemble hospitals, in
the mistaken belief that this design would lead to
greater efficiencies in providing care. Ironically,
as the older population is increasing, funds for
infrastructure have decreased, and many of
these institutionally designed buildings remain
in use. Community health centers have been ad-
vocated as a way of building low-cost infrastruc-
ture that would help to provide people,
including seniors, with integrated health services
that are delivered close to home.

Summary

Canada has a history of innovative and com-
munitarian health policy, which has resulted in
a highly accessible system of health care with rel-
atively low administrative costs. The availability
of universal health insurance for hospital and
medical services protects all Canadians, includ-
ing older people, from the catastrophic effects of
illness. The community and continuing care ser-
vices that people need as they grow older or de-
velop chronic illness are delivered by public,
voluntary, and private providers and are not
fully insured. 

The health status of older Canadians is gen-
erally good and has improved significantly in re-
cent years. Although the aging of the Canadian
population is often identified as a threat to the
sustainability of the universal health insurance
system provided under the Canada Health Act,
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this has been shown to be misleading. Popula-
tion-oriented health interventions such as immu-
nization of older people and their caregivers
against influenza have been shown to make dra-
matic improvements in health and to reduce
health demand and costs in the health system.
Older people in Canada are generally satisfied
with their own health status and the health sys-
tem, and they contribute substantially to the
health and well being of the communities in
which they live through volunteer service. 

DONNA L. SMITH

TARANJEET K. BIRD

JOHN W. CHURCH
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CANADA, INCOME
PROTECTION FOR RETIREES

Means-tested and social insurance programs
have evolved to provide income support to peo-
ple who cannot, or are not expected to, support
themselves. Thanks to old-age income protection
schemes, typically referred to as social security,
growing numbers of men and women around
the world face an economically secure old age,
free of work. Between 1940 and 1999, the num-
ber of countries with programs that provide cash
benefits to older persons, the disabled, and survi-
vors rose from thirty-three to at least 167. 

Social security programs take a variety of
forms. They may be noncontributory and paid
for out of general revenues, or they may require
contributions from workers and employers.
They may be defined benefit plans, which use a
formula to calculate benefits based on some com-
bination of earnings and years of employment,
or defined contribution plans, whose benefits de-
pend on plan contributions. Some provide a flat-
rate benefit to all residents of a country, subject
to certain conditions; others are based on work
histories and years of earnings. Programs may be
targeted to individuals or families with income
and/or assets below a certain level; others pay
benefits to anyone who has met the contribution
requirements. Mandatory savings programs,
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such as provident funds, are found in a number
of countries, and in a few countries, mandatory
private pensions add another layer of income
protection in old age. 

In the more developed countries of the
world, social security coverage is nearly univer-
sal. The continued aging of the population of the
more developed countries is prompting many of
them to reassess their social security systems in
light of rising old-age dependency ratios and
concern that the public sector might not be able
to maintain current levels of support without
substantially higher taxes. In many countries, ef-
forts to reduce the rate of growth of social securi-
ty expenditures while ensuring adequate
retirement income have resulted in the reform of
old-age social insurance schemes along with the
promotion of occupational pensions and individ-
ual saving for old age. This has been the case in
Canada, whose approach to old-age support
shares a number of features with that of the Unit-
ed States, while it also differs in fundamental
ways. 

Canada, like the United States, has a public,
mandatory, contributory, earnings-related pen-
sion program covering almost all workers, which
provides a portion of the income workers will
need in retirement. Disability benefits are avail-
able in both Canada and the United States. Both
countries also offer tax incentives to encourage
employers to offer private pensions and resi-
dents to save for their own retirement. Canada,
however, provides what is referred to as a univer-
sal benefit, although it is subject to recovery from
higher income persons. Supplemental payments
may be available to those with inadequate in-
come. The United States lacks a universal bene-
fit, but it, too, offers protection to very low-
income elderly through a separate, means-tested
program of income support, the Supplemental
Security Income Program. 

Public income support programs for
older nonworkers

Two national programs help protect older
Canadians from destitution in old age: (1) the
Old Age Security program, which includes the
Old Age Security pension (OAS), the Guaranteed
Income Supplement (GIS), and the Allowance
(including the Allowance for the Survivor); and
(2) the Canada Pension Plan (CPP). Canadian
law allows the provinces to opt out of the CPP if
they offer a similar pension plan. The province

of Quebec has chosen this route and established
the Quebec Pension Plan (QPP), which is very
similar, but not identical, to the CPP. 

The Old Age Security pension is a universal
monthly benefit available to persons age sixty-
five or older, regardless of employment history,
who are either Canadian citizens or legal resi-
dents who have lived in Canada for at least ten
years since turning eighteen. The full Old Age
Security pension is paid to persons who have re-
sided in Canada for at least forty years since turn-
ing eighteen; partial benefits are paid for shorter
residency. Benefits, which are financed from
general revenues, are paid monthly and, to pro-
tect purchasing power, adjusted quarterly based
on increases in the Consumer Price Index. Pen-
sioners with individual net income above a cer-
tain level must repay all or part of the OAS in
what is known as a clawback. 

The Guaranteed Income Supplement is an
income-tested monthly benefit paid to recipients
of the Old Age Security pension who have little
other income—among whom, unmarried per-
sons, especially women, predominate. The
amount of the GIS depends on marital status as
well as income; any money other than the Old
Age Security pension is defined as income for the
purpose of determining the GIS amount. GIS
benefits decline as OAS benefits rise. The GIS is
indexed quarterly to reflect increases in the Con-
sumer Price Index. The government bears the
whole cost of these benefits, which may be sup-
plemented by income-tested benefits in the prov-
inces. Over one-third of all Old Age Security
pensioners receive full or partial GIS benefits, al-
though this figure varies widely by province. 

The Allowance may be paid to spouses, part-
ners (including common-law and same-sex part-
ners), and survivors. These benefits are based on
need and limited to persons between the ages of
sixty and sixty-four who have lived in Canada for
at least ten years since turning eighteen. Bene-
fits, which are indexed quarterly, are converted
to an Old Age Security pension when a recipient
turns sixty-five. 

Older Canadians may also be eligible for pro-
vincial or territorial income supplements in addi-
tion to federal income security. Other benefits,
such as tax relief, that assist low-income older
persons are available as well. 

The government-funded OAS, GIS, Allow-
ances, and provincial and territorial supplements
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guarantee a minimum income for older Canadi-
ans that is not enough to lift all older persons
above the poverty level. As is the case in the Unit-
ed States, poverty in old age is far more common
among women and the unmarried, who are pre-
dominantly women. Nonetheless, as is also the
case in the United States, without these pro-
grams the poverty rates would be substantially
higher. 

The Canada Pension Plan and the Quebec
Pension Plan are earnings-related pension pro-
grams administered by the government, paying
full retirement benefits at age sixty-five. Early re-
duced benefits may be paid starting at age sixty,
and benefits are increased if receipt is delayed up
to age seventy. Beneficiaries must have made at
least one year of contributions to qualify for this
pension. In the United States, eligibility for re-
tired worker benefits under Social Security re-
quires forty quarters, or ten years, of
contributions. All workers in Canada, between
the ages of eighteen and seventy, including the
self-employed, must contribute to the Canada
Pension Plan or the Quebec Pension Plan. As
with the Old-Age and Survivors Insurance
(OASI) program in the United States, contribu-
tions are paid only on earnings up to an annually
adjusted maximum and not on investment or
other sources of income. Unlike the United
States, earnings below a minimum, set at
C$3,500, are not subject to pension taxation in
Canada. Benefits are indexed only at the begin-
ning of the year. 

In 2001, Canadian workers and their em-
ployers in both the CPP and QPP each paid 4.3
percent of the worker’s earnings up to the maxi-
mum of C$38,300, which is indexed to average
wage growth. The exempt first C$3,500 of earn-
ings is not indexed. Self-employed workers con-
tribute the employer’s and the employee’s share.
The employer-employee contribution rate will
rise to 4.95 percent of wages by 2003, where it is
scheduled to remain. 

Legislation enacted in 1998 introduced
changes that move the Canada Pension Plan
from pay-as-you-go financing, where contribu-
tions in any one year are largely paid out in bene-
fits that year, to a system with greater funding.
Designed to help pay future pension benefits in
an aging Canada, the reserves are to be invested
in a diversified portfolio of securities, rather than
solely in provincial bonds, which was the practice
until recently. In the United States, substantial

reserves that will help pay for the baby boomers’
retirement have been building in the Social Se-
curity Trust Funds, and proposals have been
made to invest a portion of these reserves in equi-
ties. 

The formula used to calculate benefits at the
time of retirement in Canada adjusts previous
earnings to make them comparable to average
national earnings at the time a worker retires.
The adjustment is based on the maximum pen-
sionable earnings for the previous five years. Up
to 15 percent of low-income years may be de-
ducted from the pension calculation, as well as
years when someone was caring for a child under
the age of seven. In the United States, benefits
are based on thirty-five years of earnings; only
the five years of lowest earnings (out of forty) are
deducted from the benefit calculation. For many
women, these are years of zero earnings spent
caring for young children. The resultant pen-
sions in Canada, which are gender-neutral, are
designed to replace about 25 percent of average
earnings. 

Spousal benefits are not paid under the Can-
ada Pension Plan or the Quebec Pension Plan.
However, survivors’ benefits are payable to legal-
ly married and common-law survivors. These
benefits amount to 60 percent of the spouse’s re-
tirement pension, up to a maximum, and are re-
duced for retirement below the age of sixty-five.
In the United States, the spousal benefit, which
amounts to a maximum of 50 percent of a Social
Security beneficiary’s retired worker benefit, re-
mains an important feature of the Social Security
program. Upon widowhood, survivors—99 per-
cent of whom are women—become eligible for
100 percent of the decedent’s Social Security
benefit. 

The Canada Pension Plan provides credit
splitting upon divorce or separation. Based on
the premise that marriage or a common-law rela-
tionship is an economic partnership, credit split-
ting acknowledges that both partners are entitled
to share the pension credits earned by either
partner during their marriage or cohabitation.
Upon divorce or separation, pension credits
earned during cohabitation are combined and
divided equally between the partners, even if one
spouse never contributed to the CPP. Such split-
ting generally works to the advantage of the
lower earner in a partnership, typically the wife,
and produces a higher retirement benefit than
otherwise would have been received. Pension
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sharing, or assignment, enables spouses who are
retired to split their combined CPP benefits
equally if one of the spouses requests this. 

Credit splitting and pension sharing remain
rare in pension systems around the world. In the
United States, a divorced spouse who has been
married for at least ten years is also eligible for
spousal benefit of up to 50 percent of the other
spouse’s retired worker benefit. A surviving
spouse—whether a widow or divorcée who had
been married ten or more years—will collect 100
percent of the former spouse’s benefit if that is
higher than her own benefit. Common law part-
ners may also be eligible for spousal and survivor
benefits in states that recognize these marriages.
Earnings sharing, as it is called in the United
States, has been proposed for Social Security;
under these proposals, spouses would split
equally the contributions, even zero contribu-
tions, made to Social Security during the years
that they were married. Although extensively
studied in the 1980s, earnings sharing has not
advanced legislatively in the United States. 

Canadian workers may be eligible for disabil-
ity benefits if they have worked and contributed
to the Canada Pension Plan or Quebec Pension
Plan for a specified period. To qualify for disabil-
ity benefits, a worker must have ‘‘severe and pro-
longed incapacity [physical or mental] for any
gainful activity’’ (U.S. Social Security Administra-
tion, 1999, p. 65). Benefits consist of a basic flat-
rate payment and a payment based on earnings.
At age sixty-five, disability benefits are converted
to a retirement pension. Access to health insur-
ance is an important component of financial well-
being in old age, and virtually all Canadians are
eligible for publicly funded health care in Cana-
da. In the United States, the Social Security Dis-
ability Insurance program helps workers who
are unable to ‘‘engage in substantial gainful activ-
ity due to impairment expected to last at least
one year or result in death’’ (U.S. Social Security
Administration, 1999, p. 372). The programs of
both countries require a recency of work test to
qualify for disability benefits. 

Private income support programs for
older nonworkers

Canadians are encouraged to save for retire-
ment through registered pension plans (RPPs)
and registered retirement savings plans (RRSPs).
Registered pension plans, which may be referred
to as private or occupational pensions, are of two

basic types: (1) a defined benefit plan and (2) a
money purchase, or defined contribution plan.
Most RPPs require employee contributions. Like
their counterparts in the United States, defined
benefit plans in Canada promise a specific benefit
based on earnings and years of covered service;
employers are required to fully fund these plans.
A defined contribution plan merely defines the
contribution level; payment at retirement de-
pends on accumulated contributions and the re-
turn on the investment of those contributions. 

While the CPP and QPP cover virtually all
workers in the paid labor force, registered pen-
sion plans covered only about 40 percent of paid
workers in 1997. Private pension plans in the
United States cover approximately half of the
workers in the paid labor force. In both coun-
tries, coverage is greater among employees in
larger establishments than in small ones. Men
and higher-wage workers are more likely to be
covered than women and low-wage workers. In
neither country are cost-of-living adjustments re-
quired. 

A registered retirement savings plan is a tax-
deductible savings plan that, up to certain limits,
allows individuals to claim tax deductions for re-
tirement contributions. Contributions accumu-
late tax free, as do individual retirement account
(IRA) contributions in the United States. Funds
are subject to taxation when they are received,
unless used to purchase a retirement annuity or
registered retirement income fund, in which case
tax deferment continues until the funds are re-
ceived as retirement income. As of 1999, Canadi-
an tax filers who claimed retirement savings set
aside over 11 percent of their income for retire-
ment; 55 percent of that was in RRSPs, and 45
percent in RPPs. 

Summary

There are three levels in Canada’s retire-
ment income system. The first level is the Old
Age Security program, the second is the Canada
Pension Plan, and the third is private savings,
which includes individual savings and private or
employer-sponsored pension plans. The U.S. re-
tirement income system also has three compo-
nents: Social Security, employer-provided
pensions, and individual savings. Canada’s Old
Age Security program and the U.S.’s Social Se-
curity program are intended to provide a foun-
dation of old-age support supplemented by
income from the other levels of the system. In
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neither country is any one component of the sys-
tem intended to serve as the sole source of retire-
ment support, unlike a number of European
countries, which have very generous replace-
ment rates (retirement benefits as a percentage
of pre-retirement earnings) in their public social
security programs. 

One of the most significant differences be-
tween the Canadian and the U.S. social security
programs is that Canada offers a universal pen-
sion and the United States does not. A key simi-
larity between the two systems is the mandatory,
earnings-related component that covers workers
in the two countries and that requires contribu-
tions from both workers and their employers.
These earnings-related programs both provide
relatively modest replacement rates that are ad-
justed to keep pace with inflation. There is a
greater use of general revenues to support older
persons in Canada than in the United States. 

Neither the Canadian publicly financed re-
tirement income system nor the one in the Unit-
ed States provides all of the financial support
middle-income retirees are likely to need in old
age. Both countries attempt to have these bene-
fits supplemented by employer-provided pen-
sions and individuals savings. Both countries
make supplemental benefits available to the
needy elderly, although the programs that do
this are very different from one another. 

Despite differences in the public retirement
income systems of Canada and the United States,
both contribute roughly the same amount to
total retirement income, though less of the total
comes from the earnings-related pension in Can-
ada than in the United States. About 50 percent
of the aggregate income of persons age sixty-five
and older in Canada in 1997 came from the OAS
(29 percent) or the CPP/QPP (21 percent), while
about 46 percent of the aggregate income of the
sixty-five-plus population in the United States in
1998 came from publicly funded pensions, main-
ly from Social Security. Canada’s Guaranteed In-
come Supplement goes to a much higher
proportion of older persons than does the U.S.’s
SSI, although GIS is not, according to Turner
(2001), a poverty program like the U.S.’s Supple-
mental Security Income program. 

Another significant difference between the
Canada Pension Plan and the U.S. Social Securi-
ty program is the diversified investment of re-
serves currently permitted in the CPP but not in
the U.S. Social Security program. Credit splitting

also distinguishes the publicly financed income
retirement system in Canada from that in the
United States. 

Improvements in both systems over the
years have resulted in sharp declines in the pro-
portion of poor or low-income elderly. Though
economic security continues to elude many retir-
ees, especially women, the availability of indexed
benefits guaranteed for life has gone a long way
toward enhancing the economic security of older
nonworkers in Canada and the United States. As
a result, retirement in comfort and dignity is a re-
ality for growing numbers of retirees in both
countries. 

Detailed information on income support for
older nonworkers in Canada can be found at the
web site of Human Resources Development Can-
ada (www.hrdc-drhc.gc.ca). Information for U.S.
programs can be found at www.ssa.gov. 

SARA E. RIX

See also CANADA; CANADA, HEALTH CARE COVERAGE FOR

OLDER PEOPLE; INCOME SUPPORT FOR NONWORKERS,
NATIONAL APPROACHES; SOCIAL SECURITY, HISTORY AND

OPERATIONS; SOCIAL SECURITY, LONG-TERM FINANCING

AND REFORM; WELFARE STATE. 
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CANCER, BIOLOGY
Complex multicellular organisms contain

two basic classes of cells: mitotic and postmitotic.
Postmitotic cells cannot divide, although they
may function throughout adult life. Examples of
postmitotic cells include mature neurons, adipo-
cytes (fat cells), and mature muscle cells. Mitotic
cells, by contrast, retain the ability to divide
throughout life. Mitotic cells may divide continu-
ally, or they may divide only when there is a need
for cell replacement or tissue repair. Mitotic cells
include the differentiated (specialized) cells of
epithelial tissues, such as skin, liver, colon, lung,
breast, and prostate. They also include certain
cells of the immune system, such as T and B lym-
phocytes, and cells that support epithelial and
postmitotic cells, such as fibroblasts and glia.
Cancers never arise from postmitotic cells, but
only from mitotic cells. 

Cancers in children and young adults tend to
be caused by defects in development or tissue
maturation. Early-life cancers include certain
cancers of the developing immune system (leuke-
mias), retinoblastoma (cancer of the developing

retina), and osteosarcoma (bone cancer). Early-
life cancers tend to arise from precursors to post-
mitotic cells (i.e., a neuroblastoma tumor is com-
posed of precursors to neurons), or mitotic cells
that support epithelial or postmitotic cells (for
example, fibrosarcoma or glioblastoma tumors
are composed of fibroblasts and glial cells, re-
spectively). 

By contrast, most cancers that arise during
middle and old age derive from epithelial cells
and, to a lesser extent, the immune system. Epi-
thelial tissues such as skin, stomach, and colon
are composed of cells that are constantly
sloughed off and replaced, and therefore contain
cells that proliferate constantly throughout life.
Other tissues show periodic or relatively slow
proliferation. Examples include the breast,
where epithelial cells proliferate with each estrus
cycle, and the mature immune system, where
cells proliferate in response to specific antigens.
Tissues that show constant or periodic cell prolif-
eration are particularly prone to developing tu-
mors later in life. Tissues in which cells divide
relatively infrequently are much less susceptible
to developing into cancer with age. Examples in-
clude liver and kidney tissue, as well as cells that
support and direct the functions of epithelial and
postmitotic cells, such as fibroblasts and glia.
However, chronic injury, toxicity, or infection
can greatly increase tumor incidence in these tis-
sues. 

What is cancer?

Cancer is the proliferation (growth) of malig-
nant cells—cells that grow inappropriately, dis-
rupt normal tissue structure and function, and,
frequently, can survive in the blood stream and
proliferate at distal sites. Cancer, if unchecked,
can kill the organism in which it exists. 

Loss of growth control per se does not define
a cell as malignant. Malignant cells have addi-
tional properties, specifically an ability to migrate
and infiltrate the surrounding normal tissue (in-
vasiveness) and induce a blood supply to feed the
growing tumor (angiogenesis). Cancer cells in-
variably lose their differentiated properties (ana-
plasia), and they eventually acquire the ability to
colonize and invade distal tissues (metastasis). 

Loss of growth control. All cancers are char-
acterized by abnormal cell growth (hyperprolif-
eration, or neoplasia). Neoplasias may be benign
(not invasive or metastatic) or malignant (inva-
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sive and frequently metastatic). Benign tumors
are rarely fatal, because their growth, however
abundant, is rarely unlimited (and, additionally,
they are rarely invasive or metastatic). Malignant
tumors, by contrast, tend to grow progressively,
even if slowly. 

Normal cell proliferation is controlled by an
exquisite balance between processes that stimu-
late growth and those that inhibit growth. When
this balance is upset, abnormal growth occurs.
Abnormal growth is generally caused by an in-
crease in growth-stimulatory processes, as well as
a decrease in growth-inhibitory processes. 

External signals. Many growth stimulatory
and inhibitory processes are triggered by signals
that originate outside the cell (the cellular
microenvironment). These external signals can
be delivered by small diffusible molecules, such
as growth factors, cytokines or circulating hor-
mones, or by large molecules, such as compo-
nents of the extracellular matrix or basement
membrane. They can also be delivered by adja-
cent or nearby cells. For example, fibroblasts,
which produce the collagen-rich matrix (stroma)
that underlies most epithelial layers, signal and
instruct the epithelial cells. External growth-
regulatory molecules generally act by binding
and altering transmembrane cell-surface recep-
tors. The altered receptors then associate with or
modify intracellular proteins at the underside of
the cell-surface. These molecules, in turn, pro-
duce small diffusible chemical signals inside cells
that, by interacting with or modifying yet other
intracellular proteins, eventually send a signal to
the cell nucleus. In the nucleus, specific genes
that stimulate or inhibit progression through the
cell cycle are then switched on or off. 

Cellular senescence. Cell proliferation can
also be governed by signals that originate within
cells. A prime example is cellular senescence, an
intrinsic program that causes mitotic cells to irre-
versibly withdraw from the cell cycle. 

Most cells from adult organisms cannot di-
vide indefinitely, owing to a process termed repli-
cative senescence. In humans (and certain other
species), replicative senescence occurs because
cells lose a small amount of DNA from the chro-
mosome ends (the telomeres) after each round of
DNA replication, and cells irreversibly arrest
growth when they acquire one (or more) critical-
ly short telomere. Such cells are said to be repli-
catively senescent. Mitotic cells enter a state that
closely resembles replicative senescence when

Figure 1
Human fetal fibroblasts, prior to
replicative senescence (Presenescent
panel, left), grow in culture until they
form a single, ordered, continuous layer
on the culture dish. After about fifty
doublings, the cultures become senescent
(Senescent panel, middle). The
senescent cells are flattened and
enlarged, and form a layer with many
gaps. The right panel shows cells from
a human fibrosarcoma, a tumor formed
from fibroblasts. The tumor cells form a
disorganized layer, and will eventually
grow atop one another. All the cells in
the panels were stained for the presence
of the senescence-associated beta-
galactosidase, an enzyme that is
expressed by senescent cells. Cells that
express this enzyme appear as darker
areas in the panels.

SOURCE: Author

they experience sublethal DNA damage, supra-
physiological growth signals, or expression of
certain oncogenes (genes that promote neoplas-
tic growth). Replicative senescence, then, is a spe-
cial example of a more general process termed
cellular senescence. Short telomeres, DNA damage,
over-exuberant growth signals, and oncogenes
all have the potential to change a normal cell into
a precancerous or cancer cell. Thus, cellular se-
nescence, or the senescence response, suppresses
tumorigenesis by preventing the growth of cells
at risk for malignant transformation. 

Cellular senescence appears to be a major
barrier that cells must overcome in order to be-
come malignant. Several lines of evidence sup-
port this idea. First, most, if not all, malignant
tumors contain cells that have overcome cellular
senescence. (Many tumor cells accomplish this by
expressing telomerase, the enzyme that replen-
ishes the telomeric DNA that is lost during DNA
replication. Telomerase is expressed by the germ
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line and early embryonic cells, but is repressed in
most adult cells.) Second, some oncogenes act by
allowing cells to ignore senescence-inducing sig-
nals. Cells that express such oncogenes continue
to proliferate despite short telomeres, DNA dam-
age, or other potentially oncogenic conditions.
Third, cellular senescence is controlled by the
p53 and pRB tumor-suppressor proteins, the
two most commonly mutated tumor suppressors
in human cancers. Finally, mutant mice have
been generated in which cells fail to respond to
senescence signals. Such animals invariably die
from cancer at an early age. 

Cellular senescence is also thought to con-
tribute to aging. At first glance, this idea may
seem at odds with its tumor-suppressive func-
tion. It is consistent, however, with the theory of
evolutionary antagonistic pleiotropy. This theory
predicts that, because the force of natural selec-
tion declines with increasing age, some traits that
were selected to optimize fitness during develop-
ment or young adulthood can have unselected
deleterious effects in aged organisms. In the case
of cellular senescence, the irreversible growth ar-
rest may be the selected trait that prevents the
proliferation of cells at risk for malignant trans-
formation. Other features of the senescent phe-
notype, such as resistance to programmed cell
death and changes in cell function, may be unse-
lected and deleterious. 

Some senescent cells are resistant to pro-
grammed cell death (apoptosis), and all senes-
cent cells display changes in cell function. The
functional changes can be striking. For example,
senescent fibroblasts secrete degradative en-
zymes, inflammatory cytokines (small molecules
that attract macrophages or neutrophils), and
growth factors. Thus, senescent fibroblasts can
create a microenvironment that resembles
chronic wounding, which can disrupt tissue
structure and/or function as senescent cells accu-
mulate. Senescent cells appear to be relatively
rare in young tissues, but more common in old
tissues. As discussed below, their ability to disrupt
tissue structure may contribute to aging, as well
as the rise in late-life cancers. 

Apoptosis. Most tissues achieve and main-
tain proper size by a balance between cell prolif-
eration and death. All cells are capable of an
orderly suicide process, termed programmed cell
death or apoptosis. Apoptosis is important during
embryogenesis, where it can rid the fetus of ex-
cess or damaged cells, or cells that fail to receive

signals needed for proper function. Apoptosis is
also important in adults, where it helps maintain
the size of cell populations or tissues. Equally im-
portant, apoptosis removes damaged cells from
adult tissues, and thus is another tumor-
suppressive mechanism. 

Many tumor cells develop defects in the con-
trol of apoptosis. Consequently, many tumor
cells survive under circumstances that would
cause their normal counterparts to die. There is
limited but compelling evidence that, in at least
some tissues, apoptosis declines with increasing
age. This decline may also contribute to the in-
crease in age-related cancer. 

Loss of differentiation. Another feature of
cancer is abnormal differentiation, or anaplasia.
All cells contain the same DNA, and hence the
same genome (30,000 to 50,000 genes, in hu-
mans). However, each cell expresses (transcribes
into RNA and translates into protein) only 10 to
20 percent of its genome. The selective expres-
sion of genes is termed differentiation, and it is re-
sponsible for the characteristics that distinguish
different cell types from each other. 

Differentiation begins early in embryogene-
sis. By adulthood, most tissues have matured and
function much as they will throughout life.
Nonetheless, differentiation is an ongoing pro-
cess in tissues that rely on stem cells for renewal
or repair. Stem cells are mitotic cells that, upon
division, either produce another stem cell or pro-
duce a differentiated cell. In the skin, for exam-
ple, stem cells renew themselves, but more
frequently they give rise to basal keratinocytes.
Basal keratinocytes, in turn, divide and differen-
tiate into cells that form the upper layers of the
epidermis. Throughout life, basal cells divide
and progressively differentiate into upper kera-
tinocytes, including the outermost postmitotic
cells, which are eventually sloughed off. The
stem cells divide relatively infrequently, but often
enough to maintain the pool of basal cells. Differ-
entiation not only determines which specialized
proteins are made by a cell, but also whether cells
are mitotic or postmitotic, whether a cell prolifer-
ates or dies, and whether and how a cell migrates
or communicates with other cells. 

Because differentiation integrates cell
growth and death with function, it is not surpris-
ing that tumors invariably show signs of abnor-
mal differentiation. Tumor cells are generally
less differentiated than surrounding normal
cells, and the most aggressive tumors tend to be
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the least differentiated. Some cancers may arise
directly from the least differentiated cells in a tis-
sue, or from the stem cells. In other cases, a can-
cer cell may acquire an abnormal pattern of gene
expression, leading to a less differentiated state.

Childhood and young-adult cancers tend to
be poorly differentiated, generally arising from
precursor or stem cells. Cancers of old adults, by
contrast, include both poorly differentiated and
relatively well-differentiated tumors. 

Angiogenesis, invasion, and metastasis. Ma-
lignant tumors acquire the ability to migrate and
invade the surrounding normal tissue (invasive-
ness). They also stimulate the formation of blood
vessels (angiogenesis), which provide the grow-
ing tumor with nutrients. The most malignant
tumors acquire the ability to survive in the blood
stream and colonize distal tissues (metastasis).
These abilities are also characteristic of fetal cells.
Hence, the anaplasia of tumor cells is often re-
sponsible for their invasive, metastatic, and an-
giogenic properties. 

Cancer cells become invasive when they se-
crete enzymes that degrade the extracellular ma-
trix and stroma, and they become angiogenic
when they secrete cytokines that attract endothe-
lial and other cells needed for blood vessel for-
mation. Many tumor cells also secrete factors that
cause stromal fibroblasts to secrete degradative
enzymes and endothelial attractants. Although
cancer incidence increases exponentially with
age, tumors in very old individuals tend to be less
aggressive than tumors in middle-aged adults.
This age-dependent difference may reflect the
response of the surrounding host cells. Indeed,
some tumors are less vascularized in older hosts
because their endothelial cells respond much less
well to tumor-derived angiogenic factors. 

Metastasis requires that solid tumor cells ac-
quire the ability to survive in the hostile environ-
ments of the bloodstream and a foreign (ectopic)
tissue. Most normal cells (and even most preneo-
plastic or benign tumor cells) undergo apoptosis
when placed in a foreign environment. Metastat-
ic tumor cells either fail to sense environmental
cues that normally cause cell death, or they fail
to execute the apoptotic program. In addition,
metastatic tumor cells frequently express cell-
surface proteins that allow them to adhere to and
infiltrate an ectopic site. 

Genomic instability. Another hallmark of
malignant tumors is genomic instability. A prime

cause of cancer is the accumulation of mutations.
Most cancers develop from preneoplastic cells—
cells that have acquired mutations (one, or a few)
that confer a growth or survival advantage. Pre-
neoplastic cells are not malignant, but are predis-
posed to malignant transformation upon
acquiring additional mutations. During the
1980s and 1990s, cancers were thought to devel-
op because cells successively acquired a discrete
number of mutations, generally half a dozen or
so, depending on the tissue. However, recent
findings show that most tumors harbor many
mutations, often exceeding several dozen. 

Spontaneous mutation at any locus tends to
occur once every hundred thousand or so cell di-
visions. How, then, do tumors acquire dozens of
mutations during progression to malignancy?
Most cancer cells eventually acquire a mutation
in one or more genes that ensure genomic stabili-
ty—the remarkable fidelity with which nuclear
DNA and chromosome organization are main-
tained. These proteins, often referred to as
guardians of the genome, include the p53 tumor
suppressor, which halts the cell cycle when DNA
is damaged. They also include proteins that reg-
ulate chromosome segregation during mitosis
and participate in DNA repair. As discussed
below, some of these genes can be considered
longevity assurance genes—genes that, when lost
or mutated, shorten life span and accelerate cer-
tain age-related pathologies. 

Once a cell loses the activity of one or more
guardians of the genome, the genome becomes
unstable and mutations occur much more fre-
quently. A high mutation rate allows cancer cells
to evolve rapidly. Thus, the genomic instability
of cancer cells allows rapid selection for cells that
have ever more aggressive and malignant prop-
erties. 

What causes cancer?

Cancer is caused by a combination of genetic
and epigenetic factors. Genetic factors include
mutations, both germ line and somatic, and poly-
morphisms. Mutations substantially change the
expression levels, activities, or functions of en-
coded proteins. Many childhood cancers, and a
minority of adult cancers, are caused by germ-
line mutations—inherited mutations that are
present in the DNA of every cell in the organism.
By contrast, most adult cancers are caused by so-
matic (non-germ-line) mutations—mutations ac-
quired by a somatic cell during development,
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maturation or, most commonly, adulthood. On
the other hand, polymorphisms—minor se-
quence variations that only subtly change protein
expression, activity, or function—rarely cause
disease, but can predispose individuals to devel-
op diseases, including cancer. Individuals within
a species differ, despite a common genome,
largely because most genes exist in multiple
forms (polymorphisms) that differ by one or a
few nucleotides. Perhaps the best known exam-
ple is the ApoE4 variant of the ApoE gene, which
predisposes individuals to Alzheimer’s disease.
Polymorphisms that are thought to predispose
individuals to developing cancer occur in genes
that control cell growth, differentiation, or apop-
tosis, or enzymes that metabolize carcinogens or
anticarcinogens. 

Epigenetic factors that cause cancer include
reversible changes to DNA, such as DNA methyl-
ation or posttranslational modification of DNA-
associated proteins, such as histones. Such
changes generally alter the compaction of chro-
matin (DNA plus associated proteins), which can
have profound effects on gene expression. In ad-
dition, the tissue structure and hormonal milieu
in which a potential cancer cell exists can strongly
influence whether, and to what extent, it prog-
resses to form a malignant tumor. The influence
of tissue structure may be particularly important
for the development of late-life cancers. 

Cancer-causing mutations. Cancer-causing
mutations range from single base changes (point
mutations) to gross rearrangements, losses, and/
or amplifications of large regions of chromo-
somes. The latter mutations generally occur
when cancer cells develop genomic instability.
What are the targets of cancer-causing muta-
tions? Given the features of cancer cells—
abnormal growth, resistance to apoptosis, loss of
differentiation, and genomic instability—there
are many genes that, when mutated, can contrib-
ute to malignant transformation. In general,
these genes fall into either of two categories: on-
cogenes and tumor suppressor genes. 

Oncogenes. Oncogenes are mutant forms of
normal cellular genes termed proto-oncogenes.
Proto-oncogenes generally encode proteins
(proto-oncoproteins) that stimulate cell prolifer-
ation, regulate apoptosis, or restrain differentia-
tion. In normal cells, the activities of proto-
oncoproteins are tightly regulated. Mutations
that convert a proto-oncogene into an oncogene
often render the encoded protein resistant to

normal regulatory constraints, or cause the pro-
tein to be overexpressed. Mutations that convert
proto-oncogenes to oncogenes generally result
in a gain of function; that is, the mutation confers
new or supraphysiological properties to the pro-
tein. Such mutations are dominant because only
one of the two gene copies need be mutant in
order for the mutation to exert its effects. 

Proto-oncoproteins include growth factors,
growth-factor receptors and their signal trans-
duction proteins, growth-stimulatory transcrip-
tion factors, and antiapoptotic proteins. Acti-
vating mutations range from subtle point muta-
tions to gross chromosome rearrangements that
create novel chimeric proteins. 

An example of a simple activating point mu-
tation is illustrated by members of the RAS proto-
oncogene family. RAS proteins bind GTP
(guanosine triphosphate) in response to growth-
factor receptor occupancy, whereupon they
transduce a growth-stimulatory signal. Shortly
thereafter, the intrinsic GTPase activity of the
RAS proteins converts the bound GTP to GDP
(guanosine diphosphate), thereby attenuating
the growth signal. Oncogenic mutations in RAS
tend to be point mutations that abolish GTPase
activity, but not GTP binding, thereby causing a
constitutively active growth signal. The other
end of the spectrum is illustrated by the ABL
proto-oncogene, which encodes a protein tyro-
sine kinase that promotes cell death in response
to DNA damage. ABL is converted to an onco-
gene when a chromosome breakage and rejoin-
ing event translocates the ABL gene, which is
located on chromosome 9, to the BCR gene on
chromosome 22. This translocation produces a
novel fusion protein, BCR-ABL, which is a highly
active, unregulated protein kinase. In contrast to
the normal ABL protein, the BCR-ABL protein
inhibits apoptosis after DNA damage, thereby al-
lowing damaged cells to survive and proliferate.

Oncogenic mutations can also simply in-
crease proto-oncogene expression. Two exam-
ples are MYC and BCL2, which encode a
transcription factor that stimulates cell-cycle pro-
gression and a protein that inhibits apoptosis, re-
spectively. Occasionally, a translocation moves
these proto-oncogenes to a chromosome region
containing the immunoglobin genes. When this
occurs in a pre-B lymphocyte, where the im-
munoglobin genes are highly transcribed, MYC
and BCL2 are overexpressed. This, in turn, pro-
motes uncontrolled cell proliferation in the case
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of MYC, or resistance to cell death in the case of
BCL2. 

Thus, some mutations cause activation or
overexpression of proto-oncogenes, creating on-
cogenes with supraphysiological or new func-
tions, which in turn promote cell growth or
inhibit differentiation or cell death. 

Tumor suppressor genes. Tumor suppres-
sors inhibit cell growth, promote differentiation,
or stimulate apoptosis. They also suppress geno-
mic instability, allowing cells to sense or repair
DNA damage. In contrast to the gain-of-function
mutations that activate proto-oncogenes, onco-
genic mutations in tumor suppressor genes gen-
erally delete or inactivate the gene (loss of
function). In most cases, both gene copies must
be inactivated before loss-of- function is obvious.
Thus, oncogenic mutations in tumor suppressor
genes tend to be recessive. 

Tumor suppressors include growth inhibi-
tors and their receptors and signal transducers,
transcription factors, proapoptotic proteins, and
proteins that sense or repair DNA damage. Inac-
tivating mutations are often chromosome aberra-
tions that delete large segments of DNA.
However, more subtle mutations (for example,
point mutations) can also inactivate tumor sup-
pressors. 

The most widely studied, and possibly most
important, tumor suppressor genes are RB and
TP53, which encode the pRB and p53 proteins.
These proteins are at the heart of two major
tumor-suppressor pathways, each comprised of
many interacting proteins. They are critical for
the control of cellular senescence and are mutat-
ed in over 80 percent of human cancers. 

pRB is a nuclear protein that indirectly con-
trols the transcription of many genes. pRB is
phosphorylated by several protein kinases, most
prominently cyclin-dependent kinases (CDKs).
When underphosphorylated, as it is in nondivid-
ing cells, pRB prevents the initiation of DNA syn-
thesis. pRB is progressively phosphorylated by
CDKs as cells progress through G1 (the phase of
the cell cycle that precedes the period of DNA
synthesis (S phase)). Phosphorylated pRB is inac-
tive and cannot prevent cell-cycle progression.
Growth factors and inhibitors promote or pre-
vent cell proliferation ultimately by controlling
pRB phosphorylation. Many cancer cells have
deletions or inactivating mutations in both copies
of RB, and thus fail to arrest growth in response

to growth-inhibitory signals. Some cancer cells
lack pRB mutations, but harbor inactivating mu-
tations in the p16 tumor suppressor or overex-
press cyclins D or E; p16 inhibits the CDKs that
phosphorylate pRB, while cyclins D and E stimu-
late these CDKs. Thus, most mammalian cancers
harbor mutations in the pRB pathway such that
pRB is either physically or functionally inactive.

Most mammalian cancers also harbor muta-
tions in the p53 pathway, whose functions over-
lap and differ from those of the pRB pathway.
p53 is a transcription factor that also halts cell-
cycle progression—it is phosphorylated and sta-
bilized in response to DNA damage, whereupon
it induces genes that either halt progression into
S phase and mitosis, stimulate repair, or induce
apoptosis. Among the genes induced by p53 is
the CDK inhibitor p21, providing an interaction
between the p53 and pRB pathways. p53 plays
a pivotal role in damage sensing and repair and
is considered a guardian of the genome. Its func-
tion is abrogated by deletion (loss of function),
but also by point mutations, which alter its prop-
erties as a transcription factor (gain of function).
Many cancer cells harbor mutations in p53. Such
cells fail to properly repair damaged DNA, but
also fail to die. Consequently, they develop geno-
mic instability, which accelerates mutation accu-
mulation. Cancer cells that lack mutations in p53
generally have mutations in regulators of p53 ex-
pression or function. 

Epigenetic factors and the cellular microen-
vironment. Nonmutational (epigenetic) events
can also play a critical role in the development of
cancer. Within cells, physiological modification
of DNA—such as methylation of cytosine—can
strongly influence gene expression. Methylated
DNA is generally transcriptionally silent, largely
because it is packaged into chromatin that is very
compact. Loss of normal methylation can cause
inappropriate proto-oncogene expression; con-
versely, inappropriate methylation can silence
tumor suppressor genes. 

Chromatin compaction is regulated largely
by the presence of, and modifications to, histones
and other DNA-binding proteins. These proteins
are stripped from the DNA (and must be faithful-
ly replaced) each time a cell undergoes DNA rep-
lication or during repair. Errors in replacement,
or changes in cell physiology that alter the ex-
pression or modification of chromatin-
compaction proteins, can also result in inappro-
priate proto-oncogene expression or silencing of
tumor suppressor genes. 
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Outside the cell, the surrounding milieu or
microenvironment can be a critical determinant
of whether and how a cell harboring oncogenic
mutations expresses itself. It has been known for
several decades that tumor cells may develop
into a fully malignant tumor, slow-growing and
relatively benign tumor, or no tumor at all, de-
pending on the tissue into which it is transplant-
ed. It is now also known that all cells sense their
microenvironment through specific receptors,
including cell-surface receptors. Some of these
receptors bind soluble growth factors and inhibi-
tors, whereas others (integrins) bind extracellu-
lar matrix components. In some tumors, these
receptors are mutated. Most frequently, howev-
er, tumor cells express an altered pattern of re-
ceptors and integrins. 

Experiments have shown that by manipulat-
ing the cellular microenvironment, particularly
the extracellular matrix, some tumor cells can be
induced to lose their malignant properties, in-
cluding their ability to form tumors in animals.
Conversely, chronic disruption of the cellular
microenvironment—for example, by cells that
ectopically express a protease that degrades the
extracellular matrix—can promote the develop-
ment of cancer. Even apparently normal tissue
contains cells that harbor potentially oncogenic
mutations. Such cells are prevented from prog-
ressing to more malignant phenotypes by the
normal microenvironment, while disruption of
the microenvironment allows such cells to ex-
press their oncogenic potential. Thus, the
microenvironment within a tissue can be a pow-
erful tumor-suppressive mechanism that, in
many cases, is dominant over oncogenic muta-
tions. 

Cancer and aging

The largest single risk factor for developing
cancer is age. The incidence of cancer increases
exponentially with age, although death from
cancer (cancer mortality) may decline at very old
age. The inevitable age-dependent rise in cancer
incidence is a feature of multicellular organisms
that contain a substantial fraction of mitotic cells.
Model organisms such as Drosophila melanogaster
(flies) and Caenorhabditis elegans (worms) are com-
posed primarily of postmitotic cells, and hence
do not develop cancer. Mammals, on the other
hand, contain tissues that have a large popula-
tion of mitotic cells, many of which tend to devel-
op cancers with increasing age. There are a

number of known and suspected causes of age-
dependent susceptibility to cancer. 

Mutations increase with age. There is little
doubt that mutations are a critical cause of can-
cer. Virtually all tumors harbor mutations. In
fact, most tumors harbor dozens of mutations,
many of which are detectable as large genomic
amplifications or losses. The copious genomic
changes that are characteristic of most tumor
cells reflect an end stage in tumorigenesis—the
point at which cells have presumably acquired
genomic instability. Hence, mutations are ram-
pant and have enabled the tumor cell to over-
come the substantial intrinsic (e.g., cellular
senescence) and extrinsic (e.g., cellular microen-
vironment) tumor-suppressive mechanisms.
Prior to this stage, however, cells accumulate mu-
tations, at least some of which are potentially on-
cogenic, in an age-dependent manner. Thus,
mitotic (but, interestingly, not postmitotic) tis-
sues have been shown to accumulate a variety of
mutations with increasing age, as detected by a
neutral mutation-reporter gene integrated into
the genome of transgenic mice. Likewise, p53
mutations have been shown to accumulate in ap-
parently normal tissue, particularly in skin ex-
posed to ultraviolet radiation. Finally, apparently
normal human tissue has been shown to accumu-
late mutations, particularly loss of heterozygosi-
ty, which predisposes cells to loss of tumor
suppressor genes. Thus, potentially oncogenic
mutations accumulate with increasing age. 

Aging tissue and cellular microenviron-
ments. Given that the tissue microenvironment
can exert a powerful suppressive effect on onco-
genically mutated genomes, mutation accumula-
tion alone cannot explain the exponential rise in
cancer incidence with age. Although this phe-
nomena has been explained by the accumulation
of four to eight critical mutations, tumors typical-
ly harbor dozens of mutations. Moreover, as
noted above, cells with oncogenic mutations are
present in normal tissue. Finally, the difference
between a nonaggressive and relatively benign
tumor and an aggressive metastatic tumor can-
not be easily explained by the number of muta-
tions alone. 

One possible explanation for the age-
dependent rise in cancer is that mutation accu-
mulation synergizes with the cellular microen-
vironment provided by aged tissue. Many tissues
show an age-dependent decline in tissue function
and structure, the latter often obvious by simple
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histological inspection. The cause(s) of the
changes in tissue structure are incompletely un-
derstood. One cause may be the accumulation of
senescent cells, which, as discussed earlier, se-
crete enzymes and cytokines that disrupt normal
tissue architecture. However, other factors—
such as crosslinking of extracellular matrix mole-
cules by nonenzymatic glycation, or changes in
circulating hormone levels—may also contribute
to age-dependent changes in tissue structure and
the cellular microenvironment. 

Results from cell culture and animal experi-
ments support the idea that aged tissues are a
more fertile environment than young tissues for
the growth of cancer cells. There is also evidence
that senescent cells can create a more favorable
environment than presenescent cells for the
growth of tumor cells. Thus, the functional and
structural changes that occur in aging tissues are
likely an epigenetic cause for the development of
cancer. 

Despite the increased incidence of cancer
with age, cancer mortality tends to decline at very
advanced ages. Some cancers tend to be more in-
dolent (slower growing and less aggressive) when
they develop in very old individuals, compared
to middle-aged individuals. The reasons for this
are not well understood. As discussed earlier, an-
giogenesis may be less efficient in very old indi-
viduals. In addition, the hormonal milieu in very
old individuals may be less conducive than that
of middle-aged individuals to tumor progres-
sion. Whatever the case, cancer poses a major
limitation to the health and longevity of mam-
mals, and it appears to result from an accumula-
tion of mutations, as well as from age-dependent
changes in tissue structure and function. 

Tumor suppressor and longevity assurance
genes. During the evolution of complex multi-
cellular organisms, there was a need to evolve
genes that would protect organisms from devel-
oping cancer, that is, tumor suppressor genes. As
such, at least some tumor suppressor genes act as
longevity assurance genes (LAGs)—genes that
function to assure the health and fitness of or-
ganisms during their reproductive life span.
Among mammals, cancer incidence begins to rise
at about the midpoint of the maximum life span,
or after reproductive fitness declines. Thus,
tumor suppressors are effective LAGs, postpon-
ing cancer in young organisms during the peak
of reproduction and declining in efficacy, or
even acting with antagonistic pleiotropy, only
after reproductive fitness has declined. 

Tumor suppressor genes encode a variety of
proteins, and many of them function during de-
velopment as well as in adults (e.g., those that
control fundamental features of the cell cycle,
differentiation, or apoptosis). Such genes cannot
be considered LAGs per se because their functions
are also critical for normal development. Howev-
er, other tumor suppressor genes, such as TP53,
are classic LAGs because they are dispensable for
normal development but critical for preventing
cancer in young organisms. 

At least among mammals, the rate of aging,
the rate of cancer development, and maximum
life span are very tightly linked. Thus, most mice
live a maximum of roughly three years and de-
velop cancer largely after a year and a half or so,
whereas the human maximum life span is rough-
ly 120 years—cancers develop largely after fifty
years or so. Despite this remarkable species dif-
ference in the rates of cancer development and
aging, the major tumor suppressor pathways—
those controlled by p53 and pRB—are well con-
served between mice and humans. That is, the
mouse and human proteins that participate in
the p53 and pRB pathways are very similar in
their sequence and function. There are, howev-
er, many gaps in our knowledge about the mo-
lecular mechanisms that link cancer and aging.

JUDITH CAMPISI
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CANCER, DIAGNOSIS AND
MANAGEMENT

While the group of Americans sixty-five
years or older comprise about 13 percent of the
population, 60 percent of all newly diagnosed
cancers and 70 percent of all deaths from cancer
occur in this age group, emphasizing the magni-
tude of this disease in older adults. All the major
cancers primarily affect older adults, with the
risk of developing cancer increasing as age in-
creases. Of the most common cancers, 77 percent
of prostate cancers, 74 percent of colon cancers,
and 66 percent of lung cancers occur in elderly
persons. Breast cancer, often thought to be a pre-
menopausal disease, occurs 48 percent of the
time in older women. 

After heart disease, cancer is the second lead-
ing cause of death among older adults, with mor-
tality rates increasing with advancing age. Thus
not only does cancer occur at an increased rate
in older adults, the possibility of dying from this
disease increases as well. This phenomenon is
not due to chronological age alone but is also re-
lated to the biologic characteristics of the tumor
and the overall health and well-being of the older
adult. 

Cancer is a disease in which normal cells be-
come abnormal with uncontrolled growth and
the tendency to invade healthy tissue. Cells un-
dergo this change, called malignant transforma-
tion, through the steps of initiation, promotion,
and progression. 

Initiation is the process in which the DNA of
a cell is altered. External factors such as chemical
carcinogens (e.g., tobacco smoke), physical car-
cinogens (e.g., radiation), or certain viruses and
internal factors such as inherited mutations can
trigger initiation. After initiation, the altered cell
may exist for a long period of time without caus-
ing any problems. It is, however, susceptible to
future alterations. 

Promotion is the alteration of normal growth
regulation. This may occur through the activa-
tion of cellular genes or oncogenes that stimulate
growth, or by the deactivation of genes that nor-
mally keep growth in check, tumor suppressor
genes. 

Finally, during the progression step the
tumor continues to grow and acquire additional
DNA mutations. These abnormal cells develop
the ability to invade healthy tissues, or metasta-

178 CANCER, DIAGNOSIS AND MANAGEMENT



size. Metastatic potential requires additional cel-
lular characteristics such as the ability to disrupt
surrounding tissue and promote growth of new
blood vessels. 

In an attempt to explain the epidemiological
relationship between cancer and aging, several
hypotheses have been suggested. These include
the possibility that aging may simply allow for the
passage of sufficient time to accumulate cellular
alterations. Some experiments suggest that aging
cells may be more susceptible to carcinogens.
Once damage occurs, it is compounded by a de-
creased ability to repair damaged DNA se-
quences. 

Another area of research interest has been
the role of telomeres, which are short stretches
of DNA present at the ends of chromosomes. Te-
lomeres act like anchors, protecting the stability
of the rest of the DNA. As cells age, telomeres
shorten, leading to genetic instability and possi-
ble mutation. Malignant cells activate a normally
inactive enzyme, telomerase, a telomere-
repairing enzyme, to preserve their telomere
length. 

The goal of diagnosis for cancer is to find
and treat the disease in its early stages, yielding
the best survival rates. However, in elderly per-
sons, delays in diagnosis may occur. The person
must recognize the abnormal symptoms and
have knowledge of the warning signs of cancer.
Some older adults may explain away their new
symptoms as another change due to the aging
process. Physicians may delay diagnostic tests by
failing to recognize new signs and symptoms in
a patient with multiple disease processes. 

Some clinicians believe that cancers behave
less aggressively in elderly persons but research
findings have been inconclusive. Once a warning
symptom is noticed, older adults do not delay
any more than younger people in seeking medi-
cal help. However, such symptoms and signs may
be less obvious in older people due to the pres-
ence of other chronic diseases and physiologic
changes. Thus, the diagnosis of cancer in older
people requires vigilant attention and high suspi-
cion of symptoms by the older adult and the phy-
sician. 

In general, treatment options for cancer con-
sist of surgery, radiation, chemotherapy, or hor-
monal therapies. Although these treatment
choices are similar to those provided to younger
patients, the treatment decision process is more
involved. 

A person’s level of function and well-being
involves the interaction between physical, emo-
tional, social, and cognitive states. Because of
these relationships, any intervention in one area
will influence the level of function in the other
areas and vise versa, with the level of function in
the other areas influencing the success of the in-
tervention. These interactions become more evi-
dent and important in the older adult because
aging leads to progressive reduction in the re-
serve capacity of these four areas. Thus, in the el-
derly person with cancer, successful treatment
will be influenced not only by that person’s bio-
logic and physical status but also by the presence
of other illnesses, depression, and level of social
support. 

Since aging is an individualized process and
chronological age only partially reflects the de-
crease in functional reserve, a comprehensive
geriatric assessment is recommended to evaluate
the true functional capacity of the elderly person
with cancer. A comprehensive geriatric assess-
ment can provide information on treatment
tolerance and the likelihood of therapeutic com-
plications, unmask coexisting conditions, and re-
veal social impediments to cancer treatment. An
important additional component to decision-
making is the value of the older adult’s own as-
sessment of both the quantity and the quality of
potential survival during and after the treatment
for the cancer. In this way, judgments weighing
the risks versus the benefits of diagnostic and
therapeutic interventions can be made. 

Surgery may be accomplished in elderly per-
sons with mortality and morbidity rates that are
similar to younger patients. Surgical success is in-
fluenced more by the presence of other illnesses
and declines in physiologic functions than by
chronological age. Older adults may actually pre-
fer the acute and time-limited stress of surgery to
the more chronic or protracted courses of che-
motherapy or radiation therapy. 

Unlike surgery, radiation therapy has no ap-
preciable acute mortality and is generally not
limited by associated medical conditions. Side ef-
fects are determined by dose and volume of tis-
sue irradiated, and in elderly persons the
radiation effect on normal tissues is enhanced
approximately 10 to 15 percent. 

Due to the decline in kidney function with
age, aging affects the drug properties and elimi-
nation of chemotherapeutic agents. The degree
of side effects and the potential response depend
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predominantly on the aggressiveness of the che-
motherapy regimen. Thus, chemotherapy
agents must be used in dosages that have accept-
able response rates with acceptable levels of side
effects. Hormonal therapy for breast and pros-
tate cancer works at least as well in elderly pa-
tients as it does in younger persons. 

Supportive care should always be a part of
any therapy plan. Pain relief, nutritional sup-
port, the supportive role of nursing, and com-
munication between physicians, patient, and
family regarding decisions about care directives,
terminal care, and utilization of hospice services
help maximize the ability to tolerate the treat-
ment as well as the disease. 

Cancer occurs in the elderly with great fre-
quency and further research is needed to reveal
the interaction of the aging process with malig-
nant transformation. The overall approach to
the formulation of a diagnostic and treatment
plan for the older adult involves systematic eval-
uation of their functional capacity and well-
being. 
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CAREERS IN AGING
The rapid growth of the older population,

especially the oldest old—those over eighty-five

(Hobbs and Damon)—has resulted in a greater
demand for a variety of services traditionally pro-
vided by the family. However, family structure
has changed; in particular, women today are
more likely to have commitments outside the
home. Thus, professional service providers have
started to offer assistance to older persons and
careers in aging have come into being. 

Early development of the field

At the same time that women began estab-
lishing careers outside the home, other condi-
tions emerged which created a need for services
to the elderly. Lower birthrates resulted in fewer
adult children available to provide care; an in-
crease in life expectancy led to more older per-
sons with chronic diseases requiring many years
of support; and the sheer numbers of the elderly
increased dramatically. Almost simultaneously,
specialized services were developed as profes-
sionals became aware of the unique needs to be
met and the increased income available to pay for
these services. Older people’s needs are almost
overwhelming; more than 40 percent of persons
older than age seventy need help with one or
more daily activities (National Academy on an
Aging Society). Although this need continues to
be met in large part by family members, at an es-
timated cost of $196 billion annually, every year
there is an increase in professional services to
augment or replace home care (National Acade-
my on an Aging Society). 

Professionals in care for the aging emerged
from health and human service fields. They had
been trained to work with all age groups, with an
emphasis on child and family needs. As their se-
nior clientele increased, experience with this
group led some professionals with applicable
skills to concentrate on the needs of the elderly.
They demonstrated their interest in the older cli-
entele by participation in age-related workshops
and conferences, as well as membership in pro-
fessional associations. As the professions devel-
oped a strong gerontology component, special-
ized services emerged within many fields, includ-
ing medicine, rehabilitation, pharmacy, counsel-
ing, housing, and recreation. Networks were
built among professions that began to specialize
in service to the elderly, and the term ‘‘gerontol-
ogist’’ gained greater acceptance. 

The first generation of professional geron-
tologists developed almost serendipitously,
whereas the second cohort was greatly influ-
enced by government-funded programs. 
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The Administration on Aging (AoA), a unit
of the Department of Health and Human Ser-
vices, had extensive influence on the creation of
careers in the field of aging. AoA undertook sev-
eral approaches to career development. Over
$500 million was provided annually to establish
and maintain service programs for older per-
sons. These programs led to the employment of
many people who had interest or experience in
working with the elderly. The funding also in-
cluded the creation and dissemination of train-
ing materials and consumer information, and
coordination of the growing variety of age-
related community projects. The latter resulted
in the establishment of the National Association
of Area Agencies on Aging and the National As-
sociation of State Units on Aging, which sup-
ported professionals interested in facilitating
services to the elderly. 

AoA’s greatest impact on careers involved fi-
nancial support to undergraduate and graduate
students who wanted to gain knowledge and
skills in gerontology. Its funding also facilitated
internships and volunteer experiences leading to
future employment of health and human service
professionals. The funding was also used to
create nearly two hundred instructional certifi-
cate or degree programs in community colleges,
four-year schools, and universities between 1967
and 1990 (Peterson, Hickey, and Stillman). Al-
though such financial support was allocated for
only two or three years to each school, it provid-
ed sufficient seed money to launch ongoing pro-
grams that continued to graduate gerontol-
ogical professionals ready for jobs within the net-
work for the aging. 

The AoA approach of funding degree and
continuing education programs as well as com-
munity programs has been supplemented by
foundations. However, the financial support of
the latter has not been as large or as consistent
as that of AoA. While aging is not the highest pri-
ority for many foundations, they are nevertheless
supporters of innovative approaches to serving
the aging and have continued to provide assis-
tance to many agencies. Grantmakers in Aging is
an organization that brings together the age-
conscious foundations and facilitates joint proj-
ects (Peterson, Douglass, and Seymour). 

The contribution of higher education

Encouraged by the availability of funding,
faculty at American colleges and universities ex-

panded their instructional offerings related to
aging. Typically, at first noncredit workshops
were conducted, but credit courses soon fol-
lowed. The first national survey of gerontology
courses offered, carried out in 1957, reported
that only fifty-seven colleges and universities in
the United States were offering credit courses in
aging (Donahue). By 1992, 1,639 (54 percent of
all colleges and universities in the United States)
offered such courses (Peterson, Wendt, and
Douglas). At the turn of the twenty-first century,
it is speculated that nearly all major institutions
of higher learning offer at least a few credit
courses in gerontology. This availability created
an awareness among students of the variety of
such courses and the diversity of jobs existing
under the umbrella of gerontology, and in turn
encouraged some students to explore this career
option. The publicity of courses on aging is a suc-
cessful method of promoting gerontology ca-
reers. 

Career opportunities

In 1987 the National Institute on Aging pro-
jected that the field of aging would grow dramat-
ically, and that by 2000 many more professional
gerontologists would be needed in a variety of
fields (National Institute on Aging). Observations
support these conclusions; however, it is widely
accepted that instructional programs have not
met the demand for trained professionals. 

The recruitment of personnel for the field of
aging, as with any profession, depends heavily on
the innate attractiveness of the field, which usual-
ly includes such attributes as salary, job security,
personal job satisfaction, and opportunity for ad-
vancement. Studies have found that the salaries
of gerontology professionals are comparable to
those of similar human service professionals
(Peterson et al., 1995). Responses to surveys on
job satisfaction indicate that 90 percent of re-
spondents were satisfied with the education they
received, and a similar percentage felt they had
achieved reasonable career advancement. Job
satisfaction was high, and led many persons to
stay in the field of aging for many years (McLer-
an et al.). 

Peterson, Wendt, and Douglas surveyed the
career paths of gerontology professionals after
they had completed a master’s degree program
in gerontology. They reported that when geron-
tology was a second career, advancement oc-
curred 41 percent of the time. 
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It is widely believed that career opportuni-
ties are excellent in the field of aging. The book
100 Best Careers for the Year 2000 (Field) lists medi-
cine as the best career, with gerontology the sec-
ond most attractive. With the continuing
increase in the size of the older population, there
is a major undersupply of trained professionals,
and persons with gerontology education will con-
tinue to be in demand. It is estimated that a total
of over one million people work in all aspects of
the field of aging (Kahl). However, fewer than
ten thousand persons graduated annually with a
gerontology degree, or even a course or two in
gerontology (Peterson et al., 1982). The obvious
conclusion is that most people who work in the
field of aging have had little or no academic ger-
ontology instruction. Gerontology education
could enhance their understanding and effec-
tiveness as skilled and knowledgeable profession-
als in aging. Participation in continuing
education and in-service education programs,
which are widely available, could meet this need.

At the turn of the twenty-first century, there
is no precise definition of which jobs are included
under the umbrella of occupations in aging.
Some researchers would include all who come in
contact with seniors regularly in the course of
their work to be in the field of aging, while others
would say that unless the work is primarily con-
cerned with seniors and their age-related charac-
teristics and concerns, it is not an aging
occupation. The truth probably lies somewhere
in between; a career in aging could be said to
exist when a person’s primary occupation is with
or for persons over the age of sixty. 

Some of the careers which are commonly ac-
cepted to fall within the scope of a career in aging
include direct service jobs for the elderly, which
can be found in counseling, housing, health care,
recreation, retirement planning, and advocacy;
program planning for seniors, which includes
needs assessment, program design, and commu-
nity planning; administration of senior-focused
programs or organizations, which includes su-
pervision of employees, financial management,
and coordination of programs; education about
or for seniors, which incorporates teaching col-
lege students, employed persons (through con-
tinuing education and in-service training), and
the seniors themselves who seek practical and
personal enrichment instruction; and research,
incorporating the mental, physical, or social as-
pects of aging. 

Job seekers have traditionally found these
positions in mental and physical health facilities,
such as hospitals and nursing homes; in rehabili-
tation clinics, including physical and occupation-
al therapy departments; social service centers,
including senior centers and day care centers;
through corporations’ departments focusing on
product design, marketing, and personal ser-
vices; housing for independent and assisted liv-
ing; community agencies providing coordina-
tion, funding, and public information; and fed-
eral, state, and local government programs. 

The bridge from college to career can begin
with a positive internship experience. College
gerontology programs usually require a field
placement assignment, which frequently leads to
employment in the agency or business where the
student is placed. The cooperating community
agency becomes better informed on how geron-
tology-trained persons can enhance its business,
and the student gains practical experience (Mc-
Crea, Nichols, and Newman). 

Entering the profession can be greatly facili-
tated by institutions of higher education that es-
tablish job placement programs for their
graduates. Through their contacts with commu-
nity agencies, providers of internships, gradu-
ates, and professional colleagues, it is possible to
create an employment network. This can also
apply to employees who have been part of in-
service training or continuing education pro-
grams. The computer provides on-line job
searches as well. However, as in any new field,
helping the potential employer see the advan-
tages of a gerontology-trained person may be a
vital step in job placement. Gerontology pro-
grams need to offer guidance for entering the job
market that includes securing and preparing for
interviews; students need to learn how to pro-
mote the advantages their gerontology skills
bring to a particular employer. 

Future career opportunities

The oldest old, generally defined as those
over the age of eighty-five, are the fastest-
growing portion of the older population. In 1900
there were 122,000 people in this category in the
United States. By 1990 the number had in-
creased to three million. This group will not
grow as rapidly during the years between 2000
and 2010, because of the smaller number of peo-
ple born during the 1930s, but after that date,
growth of this segment will be very rapid (Hobbs
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and Damon) and will result in social and eco-
nomic pressures on their children, other care-
givers, and society. 

The interest in the oldest old results from
their high level of difficulty in carrying out per-
sonal care tasks. These functional limitations
must generally be compensated for with assis-
tance from family members or hired profession-
als. Increasing levels of disability may require the
more specialized caregiving that can be provided
by trained professionals. 

Persons over sixty-five will increase from 35
million in 2000 to 40 million in 2010 (Hobbs and
Damon), but the impact may not be as strongly
felt, or at least not felt in the same areas of profes-
sional service. With the many advances in medi-
cine, an increasing percentage of these elderly
persons will fall in the category ‘‘well old’’ (over
sixty-five). Although they will not require the
basic health services of the old old, they will de-
mand service for their own needs and desires.
This is where new careers in aging are already
beginning to emerge. Professionals with geron-
tology training can meet the unique needs of this
group in such areas as financial counseling, in-
surance, travel and recreation, housing, trans-
portation, participation in cultural and artistic
endeavors, education for second and third ca-
reers, special interest education, computer litera-
cy, spiritual and social expression, and
community activism. 

The demographic data further suggest the
challenges to be met by educational institutions
that seek to prepare professionals to serve this
growing clientele. More college-level educational
gerontologists will be needed who can teach the
unique principles of older adult education. The
resulting graduates will be better able to create
effective senior learning opportunities in the
community. 

Higher education also requires gerontolo-
gists who are both researchers and teachers. Ger-
ontology-related research is an ever-broadening
field because more information is needed in such
areas as demographics, for planners in all fields;
pharmacy, regarding drug interactions and the
efficacy of alternative health programs; and soci-
ology and psychology, for understanding the di-
versity of the aging as individuals and as groups.
Careers in teaching gerontology are also expand-
ing with the advent of distance learning courses
for the professional as well as of enrichment
courses for seniors. 

Opportunities for careers in aging grew sub-
stantially during the last quarter of the twentieth
century, and there are many indications for fu-
ture growth. The rate of increase in professional
gerontology is directly tied to how well certain
professional challenges are met in the future. 

• Even though this career field has grown sig-
nificantly, there needs to be an increased
awareness of the opportunities presented by,
and the desirability of, this career choice.
When compared with other professionals on
the bases of academic preparation, salaries,
and job satisfaction, a 1995 survey of geron-
tological personnel found salaries compara-
ble with other professions, the educational
preparation as relevant and useful, and the
subsequent employment as fulfilling. Fur-
thermore, 90 percent of survey respondents
indicated they would recommend the pro-
gram to others, and that they would enroll in
the program again if given the opportunity
(Peterson, Douglass, and Lobenstine).

• Potential employers who are not trained in
gerontology are less likely to seek geron-
tologically trained employees. As increasing
numbers of gerontology graduates rise to ad-
ministrative positions and as community in-
formation becomes more widespread, this
concern can be met.

• Potential senior clients who have accepted
negative ageism stereotypes are reluctant to
seek out gerontology specialists. The living
examples of the well old and their stories of
how they have maintained their vitality can
help seniors take a more active role in their
own future. The increasing educational level
of tomorrow’s seniors and the mass media’s
dissemination of information can have a pos-
itive effect.

• Negative societal attitudes about seniors in-
hibit support of senior services other than
those for health and income needs. The well
old may be the best advertisement and advo-
cates for more positive attitudes.

• Professional standards need to be defined as
they pertain to both the professionals and
the institutions that train them. Professional
certification is still not available through a
gerontology program (Fairchild et al.). As
long as people can enter the field without
some measure of their knowledge beyond
that of receiving a degree, careers in aging
will remain underrecognized and insecure. A
related concern is the lack of accreditation of

CAREERS IN AGING 183



professional gerontology training programs.
In the world of professions, accreditation has
come to be a determination of quality. The
Association for Gerontology in Higher Edu-
cation has developed a quality review process
for gerontology programs (AGHE Program
of Merit). Professional gerontology associa-
tions will continue to keep these concerns
under review.

• The lack of cultural diversity in the cadre of
gerontology professionals inhibits services to
the broad diversity of older persons. Inten-
tional recruitment by colleges can help
bridge this gap.

• The availability of financial assistance for
gerontology students is a growing need as
college costs rise (American Association of
Retired Persons). Less government and phil-
anthropic funding is available for scholar-
ships and for new and innovative programs.
Colleges, and gerontology departments in
particular, can intensify their search for stu-
dent support. Advocates for seniors, who
may also include the seniors themselves, can
work for community program support.

These challenges and more need to be met
with creative solutions if career opportunities are
to expand to meet the needs of a diverse older
population. It will require determined, knowl-
edgeable leadership from people employed in
the field of aging. The national associations on
aging are the most likely groups to lead the effort
and coordinate the work of others. They can
bring together educational institutions to ad-
vance training, seek foundations to fund educa-
tion and programming, and promote
community awareness and involvement. Ulti-
mately, there must be an intergenerational effort
uniting concerned persons of all ages to further
advance the opportunities for careers in aging. 

DAVID A. PETERSON

See also ADMINISTRATION ON AGING; GERONTOLOGY; NA-

TIONAL INSTITUTE ON AGING. 
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CAREGIVING, INFORMAL
Although the majority of elderly people are

able to manage independently in the communi-
ty, a significant minority, particularly among
those eighty-five and older, requires long-term
assistance. Despite the popular association of
frailty with nursing home placement, the majori-
ty of long-term care is provided in the communi-
ty by family members, particularly spouses and
adult children, with supplemental assistance
from friends and neighbors. A 1997 study by the
National Alliance for Caregiving and the Ameri-
can Association of Retired Persons estimated that
70 to 80 percent of all the in-home care for older
people with chronic impairments is provided by
families. According to the same study, nearly 25
percent of all households contain an adult who
has provided care for an elderly person within
the past year. 

What is informal caregiving?

Caring for a frail elder can encompass a wide
variety of tasks, from occasional help with heavy
chores to daily assistance with personal care
tasks. Family members provide instrumental as-
sistance and financial management and, along
with friends, offer emotional support. Relatives
also mediate relationships between their elderly
relatives and health care providers or social ser-
vice agencies. Caregiving continues even if the
elder relative enters a nursing home. Informal
caregivers, particularly spouses and adult chil-
dren, provide this complex mix of assistance for
relatively long periods of time. One study esti-
mated that caregiving for an elderly parent lasts
an average of five to seven years, with caregivers
helping the elderly care recipient between six
and ten hours per week (Azarnoff and Schar-
lach). Another study estimated that American
women will spend eighteen years caring for older
family members, in comparison to only seven-
teen years for children (Stone, Cafferata, and
Sangl). 

As with many transitions in the life course of
older families, the transition to the caregiver role
is an unscheduled one. Sometimes the shift oc-
curs suddenly, as when an older person suffers
a stroke. More often, however, the transition be-
gins almost imperceptibly, with caring for an
older person at first entailing more a sense of re-
sponsibility than tangible assistance. A number of
the adult daughters interviewed by Jane Lewis
and Barbara Meredith felt they had ‘‘just drifted

into caring’’ and were unable to identify the
point at which they had assumed a caregiving
role. 

The types of assistance that gerontologists
label as ‘‘caregiving’’ emerge gradually from the
intergenerational exchanges that characterize
family relationships. For most adult children, re-
ciprocal exchanges of help with their parents are
more common than one-way help, with the pa-
rental generation providing the bulk of the assis-
tance. John Logan and Glenna Spitze report that
elderly parents provide more assistance to their
children than they receive in return at least until
the parents are seventy-five years old. By that
time, over half of elderly parents are receiving
help from one or more children, although 30
percent of parents continue to provide assistance
to at least one child. Their results do not argue
against the importance of informal care to elder-
ly parents encountering illness or disability. In-
formal caregiving is indeed the first line of
defense against institutional placement in very
old age. But Logan and Spitze’s work reminds us
of the importance of considering family care
within a life course perspective. 

Who are the family caregivers of frail
elders?

The informal networks of older people are
dominated by kin. For impaired elderly people
who are married, the spouse is the first line of
support. Spouses handle a broader range of
tasks, provide more hours of assistance, and are
more likely to provide personal care than are
other caregivers. Husbands and wives are also
more likely than other categories of caregivers to
handle caregiving responsibilities on their own,
without supplemental help from other informal
caregivers or from formal services. The caregiver
in an elderly couple is most likely the wife, since
women generally live longer than men and are
younger than their husbands. Most studies of
spousal caregiving report that husbands experi-
ence lower levels of burden than wives. Hus-
bands are also more likely than wives to receive
supplemental assistance. 

When a spouse is not present or when the
level of support provided by the spouse is not
sufficient, other family members—particularly
adult children—step into the caregiving role. Re-
search has demonstrated that children assist over
shorter periods of time and provide less intensive
assistance than do spouses, with the difference
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most pronounced among sons. Daughters are
more likely than sons to assume the role of pri-
mary caregiver, even when the number and gen-
der distribution of all siblings are considered.
Daughters provide more hours and a broader
range of tasks than do sons, who are less likely to
provide daily assistance with routine household
tasks or personal care. Daughters are more likely
than sons to be monitors of care—assessing need,
finding someone to provide the needed assis-
tance, and making sure that tasks are performed
correctly. The highest participation of sons in pa-
rental caregiving is found in families without
daughters. 

Elderly people without children living near-
by compensate by developing close relationships
with other kin and with friends or neighbors.
Victor Cicirelli, who has studied sibling relation-
ships in late life, reports that a small percentage
of elderly persons rely on siblings for psychologi-
cal support, for help with business dealings and
homemaking, and as companions for social or
recreational activities. Deborah Gold argues that
elderly siblings serve as ready sources of support
in times of crisis or as backups to regular care-
givers. Consistent with gender differences in
other relationships, sisters both give and receive
more help than brothers. 

Relationships with extended kin, including
aunts, uncles, cousins, nieces, and nephews, vary
in both emotional closeness and exchanges of as-
sistance. The amount of assistance provided by
extended kin ranges from moderate to low, with
the level of help declining with the distance of the
kinship relationship. Variation in the level of
help also reflects differences in geographic prox-
imity, norms embedded in ethnic culture, and in-
dividual family histories. Researchers report that
extended kin occupy more pivotal roles in the
helping networks of African-American elders
than of white elders, a difference that persists
when controlling for economic resources. 

While older people, especially those without
close kin, rely on friends or neighbors, these
helpers provide a more limited range of assis-
tance. Friends provide emotional support and,
along with neighbors, offer assistance with occa-
sional tasks like running errands or providing
transportation. But friends or neighbors are
rarely mentioned as a source of help with daily
household chores or personal care in long-term
illness. Older women are more likely than older
men to have developed a network of close friend-

ships that would foster the provision of informal
care. The role of friends in providing informal
care in late life also varies with ethnicity. For ex-
ample, research indicates that African-American
friendships exhibit greater exchange of both in-
strumental and emotional support than do white
friendships. Friends also play a greater role in
linking elders to formal services among ethnic
minority elders. 

The majority of the literature on caregiving
for frail elders is consistent with the concept of a
hierarchy of preferred caregivers. The hierarchi-
cal compensatory model, developed by Marjorie
Cantor, posits that involvement of informal help-
ers reflects a normatively defined preference hi-
erarchy based on the relationship between the
care provider and the older care recipient (Can-
tor and Little). This notion of ‘‘preferred help-
ers’’ is used to explain the successive involvement
of spouse, adult children, other family members,
and friends and neighbors described in the em-
pirical literature. The selection order becomes
relevant when a previous category of helper is
unavailable (a situation referred to as ‘‘substitu-
tion’’) or is unable to provide enough help to sat-
isfy the older person’s needs (a situation referred
to as ‘‘supplementation’’). This approach argues
that the availability of helpers rather than the
types of assistance needed by the older person
explains the composition of informal networks
(Miller and McFall). 

The empirical research on informal caregiv-
ing is generally consistent with this preference
hierarchy, but the hierarchical compensatory
model does not explain which adult children or
which other relatives will be recruited into the
support networks of frail elders. Researchers
studying the selection or recruitment of specific
individuals as caregivers have identified charac-
teristics of the elderly person, the potential care-
giver, and their relationship as key predictors.
Marital status of the care recipient is an impor-
tance factor, since spouses are the first-line care-
givers. Gender is another factor. Most caregivers
are women, but the gender of the elderly care re-
cipient is also important. The predominance of
adult daughters over adult sons can in part re-
flect the fact that most widowed parents are
women, and older women may prefer to receive
hands-on personal assistance from a daughter
than from a son because of taboos involving inti-
mate body contact (Lee). Geographic proximity
is a prerequisite for routine, daily assistance, but
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emotional support and financial assistance can be
accomplished over the miles. 

Economic resources of both parents and
adult children also mediate caregiving strategies.
Affluent elderly families sometimes prefer to hire
private-sector outside help with instrumental
tasks. Hiring people to perform occasional
chores allows older people to feel that they are
still managing on their own, minimizing de-
mands on their children and other informal
helpers, and retaining control of the caregiving
situation. Social class also influences the experi-
ence of providing family care, since affluent fami-
lies have resources to hire supplementary
assistance or purchase market alternatives for
caregiving tasks. 

There are also race and ethnic differences in
regards to caregiving. For example, African-
Americans are more likely to see informal car-
egiving as their familial responsibility. Cagney
and Agree found that African-Americans were
more likely to postpone the hiring of formal care-
givers or the implementation of institutionaliza-
tion than were white families. 

Researchers have also focused on competing
demands on the time and resources of informal
caregivers, exploring the hypothesis that other
family and employment responsibilities ‘‘pull’’
from caring for elderly relatives. Most of these
studies focus on adult children caring for elderly
parents. For example, some studies suggest that
parental caregiving falls most heavily on unmar-
ried adult children. Other studies explore em-
ployment as a constraint on the flexibility of adult
children in responding to parental needs, but,
with the exception of a slight decrease among
adult sons, most studies report that employment
has no impact on relationships between adult
children and their elderly parents. Logan and
Spitze tested the impact of particular configura-
tions of roles on parental caregiving by adult chil-
dren. They report that combinations of roles
have no effect beyond the individual effect of
specific roles. They conclude that stresses report-
ed by caregivers who occupy multiple roles come
not from the particular configuration of respon-
sibilities but from the stressful responsibility of
caring for a frail elderly parent. 

The consequences of providing informal
care

Informal caregivers often experience a num-
ber of negative outcomes, including emotional

strain, financial losses, disruptions of plans and
lifestyles, and health declines. Gerontologists dis-
tinguish between caregiver burden, which refers
to management of tasks, and caregiver stress,
which refers to the strain felt by the caregiver.
Both burden and stress are highest within infor-
mal networks of Alzheimer’s patients. There are
a number of reasons why caring for a frail elderly
person leads to more burden and stress than pro-
viding other types of informal assistance. First,
the total task load can be greater, with caregiving
obligations involving several generations and
perhaps several households. As the range of as-
sistance needs to expand, scheduling and super-
vising becomes more difficult. Lifting and
assisting nonambulatory adults involves heavy
physical labor, and helping people with personal
care tasks violates norms of privacy. 

Secondly, caregiving is often done alone, and
caregivers who do not receive outside help often
express feelings of isolation. Maintaining friend-
ships becomes increasingly difficult, since car-
egiving disrupts social routines and restricts
mobility. Neighbors and friends who had previ-
ously dropped in as part of a normal social rou-
tine withdraw as the caring tasks become more
disruptive or distasteful. Informal helping net-
works often diminish as disability increases, until
caring for the most severely impaired elderly
usually falls on one person. 

The strains of caregiving reverberate
throughout families. Watching an older relative
negotiate losses can initiate a process of anticipa-
tory bereavement. Married couples struggle with
the loss of time for each other when caring for an
older parent or parent-in-law. Children can re-
sent loss of their caregiving parents’ attention,
the disruption of their social life, more crowded
households, and financial sacrifices when family
resources are directed to caring for their grand-
parent. Siblings sometimes disagree over how to
care for an elderly parent, and primary care-
givers often complain that their sisters and broth-
ers not only fail to carry their share of the burden
but also fail to appreciate their efforts. Although
the research literature emphasizes negative out-
comes, many caregivers report satisfaction from
fulfilling the needs of an older relative. These
families report that sharing this last stage of life
strengthens relationships and enhances self-
esteem. 

Caregivers who live with older care recipi-
ents usually report higher levels of stress than
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caregivers who maintain separate households.
This result is not surprising, since limited finan-
cial resources and serious disability are the major
impetus to shared living arrangements. Care-
givers who live with the care recipient are always
‘‘on call,’’ with a resulting loss of privacy, autono-
my, and sleep. They may avoid the work of man-
aging and traveling between two households, but
they lose control over personal time and space.

Recent studies have explored the economic
costs of caregiving. Arno, Levine, and Memmott
estimate the economic value of informal caregiv-
ing at $196 billion in 1997. This figure exceeds
the combined estimates of the cost of formal
health care ($32 billion) and nursing home care
($83 billion). This amount is approximately 18
percent of the total national health care expendi-
tures. As these figures indicate, the costs of com-
munity care cannot be estimated accurately with
an exclusive focus on public expenditures. When
elders are cared for in institutional settings, the
costs of providing care include the wages paid to
nursing home employees. When relatives or
friends in the community provide the same care,
the economic costs are overlooked because no
money changes hands. 

A key factor in assessing economic costs is the
impact of caregiving on labor force participation
and productivity. Caregivers who remain in the
work force sometimes report that their work per-
formance suffers. In one study, about one-third
of employed caregivers reported being so tired
that they could not work effectively. Some had to
reject jobs requiring travel away from home,
overtime, or irregular hours. Data from the Na-
tional Long Term Care survey revealed that 40
percent of employed caregiving daughters had
rearranged their work schedules, 23 percent cut
back on hours, and 25 percent took time off with-
out pay to balance the dual demands of paid
work and family care (Quadagno). 

The economic consequences are most severe
for caregivers who limit their work time. Care-
givers who undertake part-time work confront
the disadvantages common to part-time workers,
including low status, few opportunities for ad-
vancement, and limited fringe benefits. The visi-
bility of women’s caregiving obligations
sometimes means that employers devalue their
productivity and commitments to paid work
(Williams). Caregivers who leave the labor mar-
ket for substantial periods can have difficulty
finding jobs at comparable wages. For many

older caregivers, leaving the work force amounts
to early retirement, especially given the low
probability of reemployment among older work-
ers. 

The future availability of informal
caregivers

Increases in the proportion of elderly per-
sons, particularly those over eighty-five years of
age, have lead to forecasts of increasing demands
on family members to provide informal long-
term care in the future. Changes in medical care
mean that older people spend less time in the
hospital, often discharged with more intense
needs for care. 

Meanwhile, there is concern that the avail-
ability of family caregivers has declined. Changes
in fertility have led to what family sociologists de-
scribe as a ‘‘beanpole family,’’ with fewer adult
children available to assume caregiving responsi-
bilities. The prevalence of divorce and remar-
riage will be higher in future cohorts of elders.
Some studies report a decrease in the exchange
of support between divorced fathers and their
children, although a similar decline has not been
confirmed among divorced mothers and their
children. A study by Merrill Silverstein and Vern
Bengtson found that children of divorced par-
ents express a lower sense of obligation to par-
ents than do children from intact families. Labor
force rates among women raise concerns about
the ability of adult daughters to continue to pro-
vide the majority of home care for parents re-
quiring personal care. In addition, divorce
impacts the number of available caregivers, be-
cause daughters-in-law often provide care to
their husbands’ parents. 

Women’s multiple responsibilities for paid
and unpaid labor raised concerns regarding
what became known as ‘‘women in the middle’’
or ‘‘the sandwich generation.’’ Women in the
middle are middle-aged and occupy the middle
position in multigenerational families. Responsi-
ble for homemaking and paid employment,
these women were caught between demands of
caring for young children and caring for their
frail elderly parents. Despite the intensity of de-
mands on women occupying these multiple
roles, recent research indicates that the preva-
lence of the phenomena may be less widespread
than initially believed. Occupying multiple roles
of spouse, parent, adult child of an elderly par-
ent, and employed worker is relatively common
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among people in their forties and fifties. But the
parents of people with dependent children are
likely to be relatively healthy. By the time most
adult daughters face caregiving demands from
their elderly parents, their own children are usu-
ally living independently, thus reducing the like-
lihood of experiencing simultaneous demands
from both older and younger generations. 

Logan and Spitze found little evidence to
support fears that demographic trends such as
the aging of the population, increased divorce
rate, declines in family size, or increasing labor
force participation rates among women are dis-
rupting family networks and shifting elder care
responsibilities to public institutions. Contrary to
the myth that family resources disappear when
public supports become available, research on in-
formal caregiving indicates that local networks
dominated by geographically proximate kin pro-
vide the vast majority of long-term care to frail
elders and families, turning to supplemental for-
mal assistance only when the elderly relative’s
needs exceed the resources of informal care-
givers. Nevertheless, the availability of formal
support services is crucial to the ability of families
to care for frail elderly relatives within communi-
ty settings. 

Policy recommendations addressing
informal caregiving

A growing body of literature calls for pro-
grams to alleviate stress and burden on care-
givers, including support groups, day treatment
centers, respite care, home health, and house-
keeping assistance. Although these programs can
extend the length of time in which informal net-
works can provide care, many gerontologists
suggest that they are essentially palliative or
band-aid approaches that fail to alter the struc-
tural arrangements that produce caregiver bur-
den and stress. 

Recognition of the long-term disruptive af-
fects on employment has generated recommen-
dations for caregiving leaves and greater job
security. The U.S. Family and Medical Leave Act
(FMLA) addresses employed caregivers’ need for
job protection, but other aspects of the legislation
curtail its potential benefits, particularly for
women. Small businesses employing fifty or
fewer employees are exempt from the FMLA.
Over half of all private sector employees, includ-
ing a disproportionately large number of
women, work for such firms. Furthermore, most

workers cannot afford to take an unpaid leave
from work. 

Family-friendly workplace policies are advo-
cated as another approach to alleviating strains
of providing family care across the life course, in-
cluding care for frail elderly relatives. But family-
friendly policies are often sold to business as
strategies for recruiting and retaining valued
employees, strengthening company loyalty, re-
ducing absenteeism, and enhancing work perfor-
mance (Hochschild). Thus, these policies are
designed to help employees find ways to cope
with caregiving demands that interfere with job
performance. They do nothing to change the
features of the workplace that contributes to
strain. 

Public opinion surveys indicate that most
Americans believe that the government has an
obligation to finance care for elders who cannot
afford to purchase care themselves. However, as
Atchley claims, ‘‘economically pressured state
and federal governments have an interest in
shifting as much of this financial responsibility
onto the family as possible’’ (p. 213). Develop-
ment and provision of formal services reflects a
context in which care of the frail elderly is de-
fined as a private responsibility of families, with
formal intervention most likely at crisis points or
when informal resources are exhausted or un-
available (Hooyman and Gonyea). 

ELEANOR PALO STOLLER
LISA MARTIN

See also FILIAL OBLIGATIONS; KIN; PARENT-CHILD RELA-

TIONSHIP. 
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CASE MANAGEMENT
Case management in health and social ser-

vice programs for older adults has evolved since
the 1970s. This evolution reflects a changing
public policy environment, a clearer apprecia-
tion of the challenges of living with chronic ill-
ness faced by older adults and their caregivers,
and the development of a variety of approaches
to financing and providing services across the
full continuum of care, including primary, acute,
in-home, community-based, and long-term ser-
vices. As a result, case managers are located in
hospitals, clinics, community agencies providing
in-home services, Area Agencies on Aging, adult
day care centers, and health maintenance orga-
nizations. Case managers may be employed in
government programs, nonprofit community
agencies, and for-profit service providers, or may
be in private practice. They attempt to rational-
ize the system of care for older adults and their
caregivers. 

Definition

There has been considerable discussion
about what is an appropriate name for case man-
agement. In some programs the case manage-
ment function is called ‘‘care management,’’
‘‘care coordination,’’ or ‘‘care planning.’’ There
is an ongoing concern that the term ‘‘case man-
agement,’’ conveys an undesired sense of bu-
reaucracy. Clients and caregivers have expressed
their view that they ‘‘are not cases and do not
want to be managed.’’ Although widely used, the
term ‘‘case management’’ remains unclear and
confusing, describing benefit management, man-
agement of an acute event or of community-
based interventions, or other types of client man-
agement across the continuum of care. 

The overall goal of care or case managers is
to facilitate collaborative and cost-efficient inter-
actions among providers that effectively inte-
grate medical, psychological, and social services
in order to provide timely, appropriate, and ben-
eficial service delivery to the client. Such integra-
tion can encompass clients and their families,
health care providers, community agencies, legal
and financial resources, third-party payers, and
employers (Gross and Holt). 

At the most general level, case management
can be defined as a coordinating function that is
designed to link clients with various services
based on assessed need. Case management has
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evolved in recognition of the fact that the frag-
mented and complex systems of care create for-
midable obstacles for older, disabled individuals
and their families. There is a need for coordina-
tion of care because caregivers and chronically ill
older persons may require services from several
providers. Although operationalized in various
ways, case management has a common set of core
components that includes outreach, screening,
comprehensive assessment, care planning, ser-
vice arrangement, monitoring, and reassessment
(Applebaum and Austin; White). 

Outreach activities are designed to identify
persons likely to qualify for and need health and
social support services as well as case manage-
ment. Case-finding efforts help ensure that eligi-
ble individuals are served. Screening is a
preliminary assessment of the client’s circum-
stances and resources to determine presumptive
eligibility. Potential clients are screened by
means of standardized procedures to determine
whether their status and situation meet the pro-
gram’s target population definition. Accurate
screening is critical. Effective outreach and
screening are necessary for efficient program op-
eration and management. 

Comprehensive assessment is a systematic
and standardized process for collecting detailed
information about a person’s physical, mental,
and psychological functioning and informal sup-
port system that facilitates the identification of
the person’s strengths and care needs (Schneider
and Weiss; Gallo et al.). Typically, comprehen-
sive assessment focuses on physical health, men-
tal functioning, ability to perform activities of
daily living, social supports, physical environ-
ment, and financial resources. Many programs
have adopted rigorous standardized multidi-
mensional instruments. 

Information collected during the assessment
process is used to develop a plan of care. Care
planning requires clinical judgment, creativity,
and sensitivity as well as knowledge of communi-
ty resources. Case managers consider the willing-
ness and availability of informal caregivers to
provide care. Balance between formal and infor-
mal services is a major consideration in the care
planning process. Clients and caregivers partici-
pate in the process. The care plan specifies ser-
vices, providers, and frequency of delivery. Costs
of the care plan are also determined. Care plan-
ning is a key resource allocation process and is a
critical case management function. Service ar-

rangement involves contacting formal and infor-
mal providers to arrange services specified in the
care plan. Case managers often must negotiate
with providers for services when making refer-
rals to other agencies. When they have the au-
thority to purchase services on their clients’
behalf, case managers order services directly
from providers. 

Case managers monitor changes in clients’
situations and modify care plans to meet clients’
needs. Ongoing monitoring combined with time-
ly modification of care plans helps ensure that
program expenditures reflect current client
needs and are not based on outdated assessment
data. Reassessment involves determining wheth-
er there have been changes in the client’s situa-
tion since the last assessment. Systematic and
regularly scheduled reassessment also helps in
evaluating the extent to which progress has been
made toward accomplishing outcomes specified
in the care plan. 

History

The nature of any case management service
is defined and constrained by the program with-
in which it is embedded (Beatrice; Applebaum
and Austin). Therefore, many models of case
management have been developed over time, re-
flecting changes in the goals of specific health
and social service demonstration projects and
programs designed to serve chronically ill older
adults. 

Case management in community-based
long-term care programs developed in a series of
demonstration projects between 1971 and 1985
(Kemper et al.; Applebaum and Austin; Cargano
et al.). In 1971 no mechanism for funding in-
home and community-based services was avail-
able, so it was necessary to identify funding to
support the development of a community-based
delivery system. Funds were made available
through a waiver of the traditional restrictions
imposed by the standard Medicare and Medicaid
programs. This permitted the expenditure of
funds for services provided outside of hospitals
and nursing homes. These projects sought to
demonstrate the development of a comprehen-
sive and coordinated system of in-home and
community-based services for older adults that
would make available alternatives to premature
or inappropriate nursing home placement. The
projects also investigated whether community-
based services would cost less than nursing home
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care for eligible clients. Although these demon-
strations differed in a variety of ways, they all in-
cluded case management and an expanded array
of in-home and community-based services. In
these projects, case managers were nurses and
social workers. They were responsible only for
coordinating care plans that included in-home
and community-based services. They had limited
involvement with, and no authority in, the tradi-
tional health care system that provides primary,
acute care, and skilled in-home nursing services.

Integrating health care

A basic flaw in the community-based long-
term care demonstration projects was absence of
health care services. Case managers could only
develop care plans and coordinate covered com-
munity-based and in-home services. Clearly this
approach does not adequately address the health
care needs of older adults, who are major utiliz-
ers of health care services. In order to effectively
address this reality, it was necessary to develop
delivery systems that integrate services across the
continuum of care, with particular attention to
involving primary care physicians. 

The Program of All-inclusive Care of the El-
derly (PACE) and the Social Health Care Mainte-
nance Organization (S/HMO) were developed to
completely integrate services and financing for
both acute- and long-term care services. Both
programs incorporate a capitated payment for
each participant, blending Medicare and Medic-
aid funds. In capitated programs, providers
agree to provide a comprehensive package of
services for a predetermined cost. This funding
method introduces strong incentives for provid-
ers to establish cost containment mechanisms
and to carefully monitor participant service utili-
zation patterns. Case managers play a key role in
these settings where providers have assumed fi-
nancial risk. 

PACE is based on the ON LOK program,
which has been in existence in San Francisco
since 1971 (Ansak). It is built on the adult day
care model, and participants regularly attend a
center where they receive primary care, and
nursing, recreational, personal care, day health,
preventive, rehabilitative, and social services.
Case management in PACE involves an interdis-
ciplinary team located on-site. Contracted ser-
vices, which include hospital, nursing home, and
specialist care, are also managed by the team. A
team capable of effectively and efficiently manag-

ing the complex and changing needs of a frail
population is composed of members who are
strong in their specific disciplines, and have skills
and attitudes that facilitate collaboration. Case
management, as practiced by PACE teams, is fo-
cused on providing integrated health and social
services within specific fiscal limits. The PACE
model has been disseminated widely and has
been implemented in diverse settings (Chin Han-
sen). The Balanced Budget Act of 1997 made
PACE a permanent provider under Medicare
and a state option under Medicaid, and autho-
rized further expansion of the program. 

The Social Health Maintenance Organiza-
tion (S/HMO), which was launched in 1985, en-
rolls a cross section of Medicare-eligible persons.
The program receives a capitated Medicare and
Medicaid blended payment for each enrollee and
assumes financial risk. All enrollees receive Medi-
care benefits. Frail clients also receive a limited
long-term care supplement that is controlled by
a case management unit composed of nurses and
social workers. 

Case management has been prominent in
every S/HMO site. Case managers assess chronic
care needs, authorize services for enrollees, and
assist enrollees in obtaining noncovered services
and benefits. S/HMO case managers coordinate
service delivery and are responsible for facilitat-
ing continuity of care across the delivery system
at key transition points, including hospital ad-
mission, hospital discharge, starting home care
services, and nursing home placement. 

S/HMO experience provided significant in-
sights regarding physician involvement and
highlighted the need to create policies and pro-
cesses to enhance physician involvement in
postacute care. In the original sites, primary care
physicians were not consistently involved with
their patients who were receiving long-term care
benefits. (Leutz; Finch et al.). In addition, the
S/HMO focused attention on the need to stream-
line assessment and more closely coordinate
Medicare skilled care with community care bene-
fits. S/HMO programs have demonstrated that
enrollees benefit from efforts of case managers to
maximize their care options. 

Case management in Medicare

Older adults needing case management are
often identified and assessed in the health care
system. While chronic illness generates the great-
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est health care costs, medical management pro-
grams continue to focus primarily on managing
acute events. Medicare beneficiaries in need of
case management fall into two groups: individu-
als recently discharged from the hospital who
have difficulty leaving home to receive needed
services, and individuals receiving Medicare
home health services. Medicare beneficiaries re-
ceive care through either the original fee-for-
service Medicare program or through Medicare
HMOs (Cassel et al.). 

In the original fee-for-service Medicare pro-
gram, an individual beneficiary’s care is not for-
mally coordinated among practitioners and
providers involved in a case at any given time. In
reality, postacute Medicare coverage and reim-
bursement policies serve to separate providers.
There is no patient-centered case management
mechanism. There is also the potential for inap-
propriate coordination where conflict of interest
may influence care plan decisions. 

From 1993 to 1995 the Health Care Financ-
ing Administration tested three different case
management approaches in the original Medi-
care program. Although findings were mixed,
case management was identified as a potentially
useful service. Several factors were identified
that could strengthen the case management
function: full physician involvement in the care
management process, highly focused goals and
interventions, trained and experienced case
management staff, and incentives to reduce or
control Medicare costs (Foley). 

The way Medicare reimburses postacute care
providers will affect care management. In a cost-
based reimbursement system, case managers
provide assessment and coordination, and can
act as a check on excessive utilization and disor-
ganized service delivery. In a prospective pay-
ment system (Medicare risk in HMOs), case
managers could facilitate beneficiary access to
covered services by documenting care needs, as-
sure appropriate communication of medical or-
ders to providers, and make referrals for non-
Medicare services. 

In 1997 the Robert Wood Johnson Founda-
tion convened an HMO Work Group on Care
Management, which identified geriatric case
management as an essential component for
HMOs. The group, which included representa-
tives from major health insurance companies
and nationally recognized geriatricians, identi-
fied case management programs that HMOs

should have in place to operate a successful Med-
icare risk program (Brummel-Smith). The group
suggested the following components for the case
management program: case selection (determin-
ing the need for intervention through informa-
tion gathering), problem identification (assessing
problems and potential interventions), planning
(designing plans of care that reflect immediate,
short-range, and ongoing needs and interven-
tions), coordination (providing high-risk enroll-
ees with appropriate and timely services),
monitoring (periodic reassessment to determine
necessary care plan modification), and evalua-
tion (determining cost, quality of life, and quality
of care outcomes). These are similar to the gener-
ic model of case management described earlier.

Whatever approach is adopted regarding
case management in the original or Medicare
risk programs, it will be necessary to address two
basic considerations: the focus and scope of case
management and the independence of case man-
agers. These fundamental issues also apply to
case management at any point on the continuum
of care. While case managers may operate from
a client/patient/beneficiary-centered approach,
they will also be responsible for monitoring and
controlling service utilization. They could also be
responsible for making referrals and procuring
both Medicare and non-Medicare services across
the continuum of care from community re-
sources. Medicare policy could also directly pro-
vide for and authorize access to case
management itself. 

Case managers’ independence has two as-
pects, clinical and financial. There has been a
continuing debate regarding the extent to which
case management should be separated from the
direct provision of services. A case manager who
is not independent from a hospital, home health
agency, nursing home, or community-based ser-
vice provider may have a conflict of interest
which affects his or her capacity to develop care
plans that fully reflect the client’s interests. Case
managers face ethical dilemmas when their role
creates conflict between advocating for clients
and functioning as an agent for the delivery sys-
tem that employs them (Browdie). 

Consumer-directed care

An innovation in publicly funded communi-
ty-based long-term care services for older adults
is consumer-directed care. Choice and control
are key elements in this approach. Consumer di-
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rection ranges from the individual independent-
ly making all decisions and managing services
directly, to using a designated representative to
manage needed services. Although public long-
term care programs generally employ case man-
agers to arrange and monitor supportive services
in the community, a number of programs pro-
vide significant opportunities for clients to direct
their services rather than relying on case manag-
ers to do so. 

The Cash and Counseling Demonstration
(CCDE) is testing the direct cash payment ap-
proach to funding personal care assistance in the
community. In the demonstration, Medicaid-
eligible clients, having passed an initial screen-
ing, will be randomly assigned to the agency-
based case management group (control) or to the
cash option group (treatment). Persons assigned
to the cash option group develop a care plan de-
scribing how they will use the funds. An assigned
counselor approves the plan. If the care plan pri-
marily involves hiring a personal care assistant,
the consumer is then responsible for screening,
hiring, scheduling, training, managing, and, if
necessary, firing the assistant. The CCDE (based
at the University of Maryland Center on Aging
and evaluated by Mathematica) will provide im-
portant information and insights regarding the
efficacy of agency-based, compared to consumer-
directed, case management of personal care as-
sistance (Simon-Rosinowitz et al.). 

Conclusion

Case management is a response to the com-
plexity and fragmentation of health and social
service delivery systems. While there are com-
mon components, the practice of case manage-
ment varies by setting. Although case managers
assist with locating and coordinating services, the
range of services they can coordinate and the op-
tions that are available will vary widely, depend-
ing on where on the care continuum the client is
assessed as needing case management assistance.
Any case management function reflects the pro-
gram’s financing and directly affects case manag-
er’s professional discipline, scope of client care,
and manner of blending advocacy and cost con-
tainment responsibilities. 

CAROL D. AUSTIN

ROBERT W. MCCLELLAND

See also ADULT DAY CARE; CONSUMER DIRECTED CARE;
DAY HOSPITALS; HEALTH AND LONG-TERM CARE PRO-

GRAM INTEGRATION; HOME CARE; LONG-TERM CARE;
MEDICAID; MEDICARE; SOCIAL SERVICES. 
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CATARACTS
See EYE, AGING-RELATED DISEASES 

CELLULAR AGING
When they are placed in a culture environ-

ment, human cells exhibit a finite proliferative
capacity and are usually able to divide only forty
to sixty times before reaching a senescent (non-
dividing) phase. The limited proliferative capaci-
ty of human cells in a culture environment is
thought to result from multiple environmental
and genetic mechanisms, and has been widely
used as a model of human aging. The hallmark
of senescence is the inability of cells to replicate
their DNA following stimulation with the appro-
priate growth factors. Senescent cells are not
dead, and in fact can be maintained for long peri-
ods with appropriate culture techniques; howev-
er, they no longer divide. The irreversible
growth-arrested condition of senescent cultures
is distinct from the G0 (resting) phase that young
cells enter when deprived of growth factors. In
spite of their apparent inability to complete DNA
replication following stimulation, the DNA syn-
thetic machinery of old cultures remains intact,
as is demonstrated by the fact that senescent cells
can be forced to replicate their DNA by infection
with simian virus 40. 

Many factors are believed to contribute to
the process of senescence. The appearance of
growth inhibitors in late passage cells has been
frequently reported. For example, poly A+
RNA, derived from senescent fibroblasts, inhibits
entry into DNA synthesis when microinjected
into proliferation-competent cells. It has also
been observed that the expression of replication-
dependent histones is repressed in senescent
cells while a variant histone is uniquely ex-
pressed. The factors controlling senescence are
dominant over those that control proliferation.
Fusion of late passage cells with early passage
normal cells and with immortal cells has been
used to demonstrate that the nonproliferative
phenotype of senescent cells is dominant over
normal proliferative cells and immortalized cells
(for review, see Cristofalo and Pignolo). Changes
in cellular signaling pathways have been ob-
served in senescent cells that may significantly
alter the way in which cells respond to growth
factors and other stimuli (Cristofalo et al.). 

The shortening of chromosomal telomeres
appears to be a major factor that limits prolifera-
tive life span. Telomeres protect chromosomes
from degradation, rearrangements, end-to-end
fusions, and chromosome loss. During replica-
tion, DNA polymerases require an RNA primer
for initiation, but they are unable to replace the
primer with DNA when they have completed
synthesis. As a result, telomeres become slightly
shorter each time DNA is replicated. Immortal-
ized cells avoid this problem by expressing an en-
zyme that compensates for telomere loss by
adding repetitive DNA units to the telomeres
after mitosis. The importance of telomeres to se-
nescence has been demonstrated by showing that
senescence is delayed and possibly eliminated by
overexpression of telomerase in normal cells
(Bodnar et al., 1998). In summary, expression of
growth inhibitory genes, changes in cellular sig-
naling, and telomere loss are all factors that
govern cellular senescence. However, the rela-
tionship of senescence, and the factors that cause
it, to the aging of organisms remains a subject of
much controversy. 

VINCENT J. CRISTOFALO

R. G. ALLEN

See also CELLULAR AGING: BASIC PHENOMENA; CELLULAR

AGING; TELOMERES; THEORIES OF BIOLOGICAL AGING. 
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Figure 1
Some internal structures found in a normal human cell. The cell depicted in this figure remains in the body
and therefore exhibits no effects of senescence.

SOURCE: Author and GGS Inc.
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CELLULAR AGING: BASIC
PHENOMENA

Development proceeds through many steps
that ultimately produce germ (reproductive
cells) and somatic (nonreproductive) cell lin-
eages. The germ cell lineage population is poten-
tially immortal, because the genes it carries can
be passed on indefinitely. The somatic cells will
ultimately age and die. Early studies by Carrel
and coworkers suggested that, when isolated
from organisms, individual somatic cells were
immortal. This view remained prominent for
many years, though subsequent studies showed
that it was actually untrue. 
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Figure 2
Stages of cell cycle and various stages of mitosis.
Also depicted are senescence (Gsenescent) and the
escape from senescence to immortality that can
occur after treatment with the SC-40 virus.

SOURCE: Author

Studies conducted in many laboratories have
shown that after the migration of cells from tissue
pieces into culture vessels there is a phase of
rapid proliferation, followed by one of declining
proliferative capacity, and ultimately a total loss
of mitotic activity. Cultures that have entered this
permanently quiescent state are termed ‘‘senes-
cent.’’ During this later nonmitotic phase, the
cells change in size and morphology, become
granular in appearance, and accumulate debris.
The loss of proliferative capacity in human dip-
loid cell culture populations is a well-regulated
phenomenon. As populations of cells divide suc-
cessive times, the generation time of the culture
increases, and there is also failure of an increas-
ing fraction of the population to replicate at all.
There is strong evidence that substantial hetero-
geneity develops in populations of cells as they
proliferate, with some members of the popula-
tion exhibiting a high proliferative capacity while

others are capable of only a small number of divi-
sions. 

Cellular senescence has been observed in a
variety of cell types. Although the proliferative
capacity differs between various types of cells, for
any given cell type the proliferative capacity
tends to be relatively constant. The inability of
cell cultures to proliferate indefinitely is neither
the result of technical difficulties nor of the de-
pletion of essential metabolites. Hayflick and
Moorhead (1961) concluded that the limited life-
span phenomenon observed in human diploid
cells might be programmed, and/or that accumu-
lation of genetic damage might limit proliferative
capacity. They suggested that the limited prolif-
erative lifespan of cell cultures was an expression
of cellular aging in vitro. 

Changes in cell morphology and contact

The steady loss of replicative potential is ac-
companied by a greater heterogeneity of cell
sizes; cells near the end of their proliferative ca-
pacity tend to be much larger than those that
have doubled a small number of times. A number
of subcellular structures also change with age
(see Figure 1). An increase in nuclear size, in nu-
cleolar size, and in the number of multinucleated
cells parallels the increase in cell size seen in slow-
ly replicating or nonreplicating cells. Prominent
Golgi apparati, evacuated endoplasmic reticula,
increased numbers of cytoplasmic microfila-
ments, vacuolated cytoplasm, and large lysosom-
al bodies have been observed in senescent
human fibroblasts. 

Cultures near the end of their proliferative
potential display a reduced harvest density and
a lowered saturation density at the plateau phase
of growth; that is, the number of cells per unit
area is lower in near-senescent cultures that ex-
hibit inhibition of growth due to contact with
neighboring cells. At the end of their life span in
vitro, substantial cell death occurs; however, a sta-
ble population emerges that can exist in a viable,
nonproliferative state for many months. This sta-
ble population is capable of maintaining only an
extremely low saturation density, equivalent to
less than 5 percent of that reached by cultures
that have doubled a small number of times. The
observed decrease in saturation densities proba-
bly reflects an increased sensitivity to intercellu-
lar contact, rather than increased numbers of
larger cells. Changes at the level of extracellular
matrix (ECM; proteins secreted by the cell that
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remain attached to the cell), specific secretory
proteins not connected with the ECM, and mem-
brane-associated molecules occur in cells near
the end of their proliferative life, but it is unclear
whether they account for alterations in the na-
ture of cell contact among these cells. 

Senescence and cell-cycle progression

The growth arrest observed in senescent cul-
tures is not random; senescent cells appear to
stop dividing at a unique point in the cell cycle.
Treatment of cells that have divided a relatively
small number of times with growth stimulators
(generically referred to as mitogens) is followed by
a so-called gap phase (G1), which is a period dur-
ing which cells appear quiescent (see Figure 2).
In fact, many biochemical changes occur during
G1, but these are not apparent from gross cell
morphology. After G1, cells enter a synthesis (S)
phase in which chromosomes are replicated. A
second pause or gap occurs after the S phase (G2)
and before mitosis (M). When essential growth
factors are removed or decreased, young cells
may enter a distinct quiescent phase called G0.
The cells in living tissues are generally thought
to be in a G0 state of growth. Much evidence sup-
ports the view that cultures of senescent cells are
blocked in late G1 near the G1/S boundary in the
cell cycle. It is clear, though, that the irreversibly
arrested condition ultimately reached by senes-
cent cells is distinct from the G0 phase young cells
enter or any other definable stage of the cell
cycle. When senescent cultures are maintained
with reduced levels of mitogens that induce a
quiescent state (G0) in early-passage cells, the
pattern of gene expression exhibited by senes-
cent cells is different from that of a functional G0
state. Furthermore, chromatin condensation
patterns are consistent with arrest in late G1. The
fact that cells near the end of their proliferative
life can express some of the gene characteristics
of the G1/S boundary suggests an abortive at-
tempt to initiate DNA synthesis and arrest that
growth in a unique state. 

The reason that senescent cells fail to enter
the S phase is unclear. Both young and senescent
cells appear to respond to fresh mitogens by car-
rying out some of the same cell-cycle processes in
roughly the same time frame. However, the abili-
ty to complete the mitogen-initiated cascade of
signal transduction pathways and to synthesize
DNA is lost in senescent cells. In fact, the hall-
mark of senescence in culture is the inability of

cells to replicate their DNA following stimulation
with mitogens. 

In general, the synthesis rate of macromo-
lecules decreases as cells approach the end of
their proliferative life span in vitro, while the cel-
lular content of macromolecules (except DNA)
increases. This observation seems to indicate
that, in senescent cells, there is a general dys-
regulation of coordinated processes, which un-
couples DNA synthesis from the synthesis of
other macromolecules. The synthetic rates of
DNA, RNA, and protein decrease in cultures
nearing the end of their proliferative potential,
which may be related to altered chromatin tem-
plate activity in senescent cells. Gorman and co-
workers tested the possibility that the replicative
enzymes themselves and/or replication-
associated processes such as control of DNA hier-
archical structural orders, were reduced or al-
tered during senescence. They observed that,
when treated with simian virus 40 (SV40), senes-
cent cells can initiate an additional round of
semiconservative DNA synthesis in old cells, indi-
cating that the proteins necessary for DNA syn-
thesis can still function in senescent cells
following at least some types of stimuli. 

Growth signals and senescence

If the cellular machinery that replicates DNA
is intact in senescent cells, then it is possible that
the proteins that carry some of the signals that
stimulate DNA replication are diminished in se-
nescent cells. Human diploid cells, near the be-
ginning of their in vitro replicative life span,
vigorously respond to stimulation with serum or
a combination of certain growth factors by initiat-
ing DNA synthesis and mitosis. As these cells ap-
proach the end of their proliferative potential in
culture, they become increasingly resistant to mi-
togenic signals. The basis for this loss of respon-
siveness cannot be attributed to any dramatic
reductions in the number of cell-surface growth-
factor receptors, nor to changes in the binding
affinities with which these receptors bind their li-
gands (the generic name given to substances that
bind to receptors). Instead, the intracellular pro-
teins that convey signals from receptors to the
nucleus decrease in number or become inactive.

Cells respond to mitogens through the intra-
cellular actions of secondary events, including
phospholipid turner, protein kinase C activation,
and calcium mobilization. Alterations in post-
receptor transduction pathways have been docu-
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mented for each of these pathways. Repression
of c-fos transcription in senescent cells is evidence
for an early block in one or more pathways po-
tentially required for DNA synthesis. However,
this alone does not account for the cessation of
growth in senescent cells, since overexpression of
c-fos fails to prevent senescence. Interestingly, in
skin fibroblast cultures derived from individuals
with Werner syndrome (a disease of precocious
aging), c-fos expression in response to serum is
equal in both young and senescent cultures. The
expression of some late-acting cell-cycle-
regulated genes, is also lower in senescent cells.
Thus, it is the attrition of multiple signaling path-
ways associated with cell growth, rather than a
decrease in any one pathway, that appears to
govern the appearance of a senescent pheno-
type. 

It is also known that the expression of certain
genes that suppress growth, such as p53, p21,
and p16, increases in senescent cells. These
changes in expression may exert profound ef-
fects on the proliferative life of cultures. Treat-
ment of normal cells with antisense p53 and
retinoblastoma protein (pRB) extends the life
span of senescent cells in a cooperative manner.
Disruption of tumor/growth suppressor genes
such as p21, a gene controlled by p53, can extend
proliferative life span. Additionally, transfection
of human tumor cells that lack p53 with the wild-
type gene can induce a senescent phenotype; yet
elimination of p53, and hence p21, fails to pre-
vent senescence in human cells. Loss of p16, an
inhibitor of cell cycle regulatory proteins, has
also been reported to extend proliferative life
span. Constitutive activation of the cellular-
signaling protein MEK (a component of the MAP
Kinase cascade) induces both p53 and p16 and
results in permanent growth arrest in primary
mouse fibroblasts. In contrast, overexpression of
constitutively active MEK causes uncontrolled
mitogenesis and transformation in cells lacking
either p53 or p16. Although these changes might
at first appear to suggest that signaling proteins
decline while growth-inhibitory proteins in-
crease—as part of a coordinated mechanism—
this may not be the case. At least one of the
growth inhibitory genes (p16) appears to in-
crease, because the family of proteins (Id pro-
teins) that block its transcription in young cells
decline in senescent cells. Thus, the senescence-
associated increase in p16 results partially from
loss of an inhibitor, rather than from direct stim-
ulation of transcription. 

The Genetics of cellular senescence

Skin fibroblasts from pairs of monozygotic
twins show no significant difference in replicative
life span within each pair, but do show such dif-
ferences among pairs. In heterokaryons, which
are formed by the fusion of two different cells,
the nonproliferative phenotype of senescent cells
in culture is dominant over normal proliferative
cells and over immortalized cells, but not over
immortalized variants having high levels of DNA
polymerase α (DNA pol α) or those transformed
by DNA tumor viruses. There are numerous re-
ports documenting the presence of inhibitors of
DNA synthesis in senescent cells, although the
nature of these inhibitors is poorly understood,
and whether any of them plays a causal role in
senescence is unclear. The idea that senescent
cells actively make an inhibitor of DNA synthesis,
however, is supported further by the observation
that expressible RNA derived from senescent fi-
broblasts, when microinjected into proliferation-
competent cells, can inhibit their entry into DNA
synthesis. 

Some of the most compelling evidence in
support of a genetic component for cellular se-
nescence has been the finding that introduction
of particular chromosomes into immortalized
cells causes them to acquire a senescent, or at
least a nongrowing, phenotype. Evidence that
the cessation of proliferation is a programmed
phenomenon is seen in studies that used SV40
large T antigen to produce a reversible escape
from cellular senescence. This evidence suggests
that senescence confers at least two distinct mor-
tality states. 

Genetic influences over the process of cellu-
lar senescence would necessarily be reflected in
reproducible changes in gene expression. The
list of molecular markers of senescence in culture
has dramatically increased as the result of exam-
ining genes isolated from selective libraries and
monoclonal antibody pools. Remarkably, the
number of genes isolated by these methods in-
cludes those involved with the ECM, secretory
proteins involved in growth-factor-mediated
function, differentiation and shock proteins, in-
hibitors of DNA synthesis, and genes of unknown
function. 

Cellular senescence and aging in
organisms

Aging changes in organisms involve different
kinds of cells and tissues and may result from
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multiple mechanisms. Thus, the aging of postmi-
totic cells, such as neurons, may proceed by a dif-
ferent set of mechanisms than that of
proliferating tissues such as skin, the lining of the
gut, or the blood-forming elements. Extracellu-
lar matrix macromolecules, such as collagen and
elastin, also change with age, and presumably
through mechanisms that are unique to them.
There are also potentially profound effects re-
sulting from interactions among these compo-
nents during aging. Questions that have long
been pondered by researchers studying prolifer-
ative senescence is whether the phenomenon oc-
curs in vivo and whether it reflects changes that
occur in organisms as they age. It is generally ac-
cepted that aging occurs at a cellular level. If this
is true, then the mechanisms that control aging
operate, and should be quantifiable, at a cellular
level. But do the same mechanisms lead to cellu-
lar senescence? There is no simple answer to this
question. 

One of the strongest supports for the use of
the cell-culture senescence model in studies of
aging was the demonstration of a relationship be-
tween species’ maximal life span and prolifera-
tive life span. There is also a donor-age-
associated decline in mitotic activity and
proliferation rates in a wide variety of human
and rodent tissues in vivo. Both of these observa-
tions seem to suggest that the factors controlling
the life span of intact organisms also control the
growth characteristics and proliferative potential
of cells in a culture environment. It has been ob-
served that cells from patients with accelerated
aging syndromes, such as Werner syndrome,
have a reduced proliferative capacity compared
with control cells from normal donors of the
same ages. Additionally, this disease is associated
with decreased mitotic activity, DNA synthesis,
and cloning efficiency. Other types of diseases
can also strongly modulate proliferative life ex-
pectancy. The effects of diabetes are particularly
pronounced. All of these observations would ap-
pear to suggest that the physiological condition
of the donor is reflected to some extent by the
rate of cellular senescence observed in vitro. 

On the other hand, studies by Robbins et al.
(1970) were unable to identify any cells in the
skin of older individuals with the phenotype that
emerges in vitro. This raises the question of
whether or not proliferative senescence actually
occurs in the tissues of intact organisms? One of
the strengths of the cell-culture model is that it
has permitted the study of a single cell type; how-

ever, this can also be a limitation. Most studies of
cell proliferation are unable to elucidate the rela-
tive contribution of intrinsic versus extrinsic fac-
tors. For example, do cells only senesce when
separated from other types of cells and extracel-
lular matrices, as in a culture environment? A
group of studies bearing on this point involved
the serial transplantation of normal somatic tis-
sues to new, young, inbred hosts each time the
recipient approached old age. In general, nor-
mal cells serially transplanted to inbred hosts ex-
hibit a decline in proliferative capacity and
probably cannot survive indefinitely. Additional-
ly, it has been reported that proliferative capacity
is diminished in spleen cells derived from old an-
imals and transplanted into young irradiate
hosts, and that mouse epidermis from old donors
retain an age-associated increase in susceptibility
to carcinogens regardless of whether they were
transplanted into young or old recipients. 

Donor age and proliferative life span

What has generally been accepted as the
strongest evidence supporting the usefulness of
the cell senescence model of aging has been re-
ports from several laboratories of a negative cor-
relation between donor age and proliferative life
span in vitro. On the basis of these observations,
it follows that the physiological effects of aging in
vivo are reflected by the life span of cells main-
tained in vitro. Other laboratories report that the
colony-forming capacity of individual cells also
declines as a function of donor age. These obser-
vations, and the relationship between growth po-
tential and maximal species life span is generally
regarded as clear evidence of a direct relation-
ship between aging in vivo and in vitro. 

In spite of the fact that the relationship be-
tween donor age and proliferative lifespan be-
came widely accepted, the correlations reported
were always quite low. Furthermore, the studies
were never standardized for biopsy site or cul-
ture conditions, which further added to individ-
ual variation and further decreased the
correlation. Probably the most important prob-
lem with human studies was that so few of them
actually assessed the health status of the donors
from whom the cell lines were established. Many
of the cell lines used were established from ca-
davers. It is known that diseases such as diabetes
exert a profound affect on the proliferative po-
tential of cell cultures. It is probable that other
diseases can also affect in vitro proliferative capac-
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ity. The failure to screen for donor health proba-
bly skewed the results of many studies. These
factors were seldom discussed when considering
the correlations between donor age and prolifer-
ative lifespan. Instead, the relatively low correla-
tions were seen as the result of individual
variations in a highly outbred and otherwise un-
controlled population, and it was generally ac-
cepted that stronger correlations would be found
in a longitudinal study where cell lines were es-
tablished from a small group of individuals
throughout their life. Due to the relatively large
numbers of lines examined, the correlations re-
ported found general acceptance, even though
they were weak. Nevertheless, it remained diffi-
cult to assess whether the reported correlations
between donor age and replicative life span indi-
cated any compromise of physiology or prolifera-
tive homeostasis in vivo. 

In order to address some of the problems
with standardization and health status, 124 cell
lines, established from 116 donors who partici-
pated in the Baltimore Longitudinal Study of
Aging (BLSA), and 8 samples of fetal skin were
examined by Cristofalo and coworkers (Cristo-
falo, et al., 1998). In this study, all of the donors
were medically evaluated and determined to be
healthy (by the criteria of the BLSA). None of the
donors had diabetes when the cell lines were es-
tablished. The results of this study showed that
in healthy donors there was no relationship be-
tween donor age and proliferative life span. A
longitudinal study was also performed to evalu-
ate the effects of age on in vitro life span within
individuals. Multiple cell lines established from
the same individuals at time intervals spanning
as long as fifteen years were compared. Surpris-
ingly, this longitudinal study also failed to reveal
any relationship between donor age and prolifer-
ative capacity in the five individuals studied. In
fact, the proliferative potentials of cultures estab-
lished when donors were older was found to be
greater than that in lines established at younger
donor ages in four of the five donors. 

In spite of these findings, the fact that the
colony-forming capacity of individual cells had
also been reported to decline with donor age still
seemed to support a relationship between donor
age and proliferative potential in culture. How-
ever, the colony-forming assay is strongly influ-
enced by variations in growth rates. Both the
initial growth rates and the rate of thymidine in-
corporation into cells is dramatically higher in
fetal fibroblast lines than in adult lines, which in-

dicates that cell lines established from fetal skin
initially divided more frequently, even though
the replicative life span of these cell lines do not
exceed that observed in the postnatal cell lines.
It would seem equally relevant that the rate of
thymidine incorporation and initial growth rates
of large groups of lines established from adults
do not vary significantly with respect to age. In
view of differences in initial growth rates and in-
traclonal variations in the proliferative potential
of single cells, it seems probable that the clone-
size distribution method of estimating prolifera-
tive life span and an actual determination of re-
plicative life span measure different things. 

It should be noted that studies supporting
the inverse relationship between donor age and
proliferative life span are not limited to human
cells. Studies of rodent skin fibroblasts also ap-
peared to support the existence of a small,
though significant, inverse correlation between
donor age and replicative life span. Further-
more, it was observed that treatment of hamster
skin fibroblasts with growth promoters could ex-
tend the proliferative life of cultures established
from young donors but had negligible effects on
cultures established from older donors. Howev-
er, even in rodents, the relationship between
donor age and proliferative potential is not en-
tirely clear. For example, an examination of
hamster skin fibroblast cultures established from
the same donors at different ages reveals no age-
associated changes in proliferative potential in
animals older than twelve months. 

In vitro studies on aging have used two kinds
of cell cultures. The predominant one has been
fetal- or neonatal-derived cultures that show
aging changes when subcultured at regular in-
tervals; some of these alterations parallel aging
changes in vivo. The other related paradigm is
that of cells derived from donors of different ages
and studied after only one, or a few, subcultiva-
tions. In either case, attempts to relate changes
in these individual cells to changes occurring in
organisms as they age forms one basis of the use
of the in vitro model for studies of in vivo aging.

Biomarkers of cellular aging in vitro and
in vivo

The failure to confirm the relationship be-
tween donor age and proliferative life span does
not invalidate cell culture as a model for aging
studies, because other significant alterations
occur during senescence in vitro that also occur
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during aging in vivo. These changes include an
increased number of copies of genetic material,
increased cell size, decreased mitogenic response
to growth signals, a decline in the expression of
genes involved in growth control, increased ex-
pression of genes of the extracellular matrix, and
various changes in cell morphology. In addition,
a correlation between replicative capacity and
initial telomere length of cells derived from do-
nors up to ninety-three years of age has been re-
ported. 

However, not all changes that occur during
senescence in vitro occur during the aging of or-
ganisms. For example, the induction of the c-fos
gene following stimulation with serum is lost in
senescent cells but is undiminished in old indi-
viduals. Even markers that have gained relatively
widespread use have been found to detect differ-
ent phenomena when they occur both in vivo and
in vitro. One marker thought to be potentially
universal was reported by Dimri et al. (1995),
who observed increases in cytochemically detect-
able β-galactosidase activity (SA β-gal) at pH
6.0—both in cell cultures and in tissue sections
obtained from old donors. They also observed
that immortal cells exhibited no SA β-gal staining
under identical culture conditions. Additionally,
they interpreted their results as providing a link
between replicative senescence and aging in vivo.
These observations appear to be supported by
studies in rhesus monkeys. This model has
gained widespread use as a crude measure of se-
nescence; however, a number of subsequent
studies have shown that it is actually not as specif-
ic or universal as first claimed. For example, SA
β-gal positive cells have been observed in quies-
cent cultures of mouse cells as well as some types
of human cancer cells that were chemically stim-
ulated to differentiate, even though none these
cell types can be classified as senescent. Further-
more, one biochemical analysis demonstrated
that β-gal activity was present at both pH 6.0 and
pH 4.5 in a number of different tumor cells.
Other studies failed to detect any correlation
with donor age either in tissue sections or in skin
fibroblast cultures established from donors of dif-
ferent ages. It was also observed that staining in
skin sections occurred only in the lumen of seba-
ceous glands and shafts of hair follicles, which is
consistent with detection of microbial invasion,
rather than actual changes in the biochemistry of
the human cells in tissue sections (Severino, et al.,
2000). The source of these discrepancies cannot
be entirely elucidated; however, it is clear that

this type of staining cannot be used as a marker
for all types of aging under all conditions. 

An important biomarker that is linked to the
cessation of mitotic activity associated with cellu-
lar senescence is the progressive loss of chromo-
somal telomeric repeats. The telomeres of
human chromosomes are composed of several
kilobases of simple repeats: (TTAGGG)n. Te-
lomeres protect chromosomes from degradation,
rearrangements, end-to-end fusions, and chro-
mosome loss. During replication, DNA polymer-
ases require an RNA primer for initiation. The
terminal RNA primer required for DNA replica-
tion cannot be replaced with DNA, which results
in a loss of telomeric sequences with each mitotic
cycle of normal cells. The observation that te-
lomere shortening correlates with senescence
provides an attractive model for the way in which
cells might ‘‘count’’ divisions. Telomere shorten-
ing has been observed in aging models both in
vitro and in vivo. 

An examination of some biomarkers of se-
nescence lends at least some support to the hy-
pothesis that the phenomenon occurs in vivo. For
example, the messenger RNA (mRNA) for the
angiogenesis inhibitor EPC-1 declines more than
one-hundred-fold with proliferative aging in cul-
ture. Although the EPC-1 mRNA is readily de-
tected in tissue sections from both young and old
donors, the total amount of EPC-1 mRNA is also
lower in older individuals. Furthermore, it is
present in a mosaic pattern in the skin sections
from older individuals. Thus, the decrease oc-
curs only in some cells. Similarly, the average
length of telomeres, which decreases progres-
sively with increasing numbers of mitoses, exhib-
its large variations in multiple subclones
established from one individual, again suggest-
ing different telomere lengths are associated with
different tissue regions in vivo. These observa-
tions suggest that loss of proliferative potential,
in vivo, occurs in a mosaic pattern, and that both
long- and short-lived cells may lie in close prox-
imity in tissues. In a culture environment, the
cells with the greatest growth capacity will ulti-
mately become predominant in the culture.
Hence, the selection during the procedure to es-
tablish cultures probably obscures differences in
proliferative capacity that exist in vivo. 

Senescence and differentiation

Although most of the studies of cellular se-
nescence have focused on similarities to aging,
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some have considered homologies with develop-
mental processes. A commonly held view is that
cellular aging may follow a differentiation lin-
eage model. In fact, it has been suggested that
the finite life span of cells may represent a differ-
entiation of cell types, and that the process of
diploid cell growth may have an in vivo counter-
part in hyperplastic processes (uncontrolled pro-
liferation). Chronological time appears to be
significantly less important than division events
in the progression of the phenomenon. Although
the state of differentiation may change in cells
that senesce in vitro, there is, in fact, no evidence
that the changes in gene expression observed in
fetal cells as they senesce, in vitro, are tantamount
to differentiation, in vivo. While analogous
changes can be found, they are greatly outnum-
bered by the dissimilar features that characterize
these two distinct phenomena. Hence, a compar-
ison of senescence-associated changes and differ-
ences that exist between fetal and postnatal cells
reveals little similarity. 

At least some analogous similarities exist be-
tween senescence in fetal fibroblasts and devel-
opmental changes that occur in vivo. For
example, it has been observed that addition of
platelet-derived growth factor-BB (PDGF-BB)
stimulates an increased mRNA abundance of the
transcript encoding PDGF-A chain in fetal and
newborns and a relatively small response in adult
cells. Senescence in vitro of newborn fibroblasts
appears to result in the acquisition of the adult
phenotype by decreasing their response to
PDGF-BB. On the other hand, there are a num-
ber of differences reported between cell lines es-
tablished from fetal and adult tissues that are
related to growth factor requirements for prolif-
eration and migration that remain disparate,
even as these cultures become senescent. For ex-
ample, fetal dermal fibroblasts will proliferate in
either plasma or serum, while adult dermal fi-
broblasts require serum. It is also noteworthy
that the expression of some genes, such as
SOD-2, increases during proliferative senescence
but only in some types of fibroblasts; in other
types of fibroblasts no change is observed (see
Allen, et al., 1999). It might be expected that cells
placed in culture will be deprived of those signals
that direct the normal sequence of developmen-
tal pathways, and that differentiation, if it occurs,
is to an aberrant state. Alternatively, fetal cell
lines may arise from different precursor cells
than adult fibroblasts, and thus merely differenti-
ate to a different fibroblast type. What is appar-

ent from studies of senescence is that similarities
as well as discrepancies are observed when it is
compared to either aging or development. As a
result of this, the model is obviously less useful
for predicting aging or development changes in
vivo than it is for studying known changes in an
isolated cell system. 
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CELLULAR AGING: CELL
DEATH

Cell death during aging is an important
issue, and it is important to understand what cell
death is, and what it is not, as there are several
phenomena that use similar terminologies. Per-
haps the best known of these is cellular senes-
cence. 

Cellular senescence

First identified in the late 1960s by Leonard
Hayflick and his collaborators, the term cellular
senescence refers to the fact that normal, nonma-
lignant cells of vertebrates do not divide indefi-
nitely in culture, but in time terminally
differentiate and enter a prolonged postmitotic
phase, eventually dying in the culture dish. Be-
cause the number of divisions that the cells can
undergo is inversely related to the age at which
they were explanted, cellular senescence has
been associated with aging—though there is little
evidence that, except in limited situations, indi-
viduals at the ends of their lives have ‘‘run out of
cells.’’ The mechanism for cell senescence is not
completely understood. One explanation for the
limitation in cell replication is based on the im-
portance of the end-piece, or telomere, of a chro-
mosome. The manner in which DNA is
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Scanning electron micrograph (SEM) image showing the death of a cell (apoptosis). (Phototake photo by
Gopal Murti.)

replicated results in the loss of a small portion of
DNA (an Okazaki fragment) from the end of the
chromosome with each replication. This prob-
lem is addressed by the addition to the end of the
DNA, during early embryonic life, of a stretch of
meaningless, noncoding DNA called a telomere.
Thus, at each division a piece of this expendable
DNA is shed. Under culture conditions, or in
conditions of excessive proliferation, such as
chronic challenge to the immune system, the
cells eventually use up their telomeres and cease
proliferation. Cancerous cells reacquire the em-
bryonic ability to reconstruct the telomere, and
thus become immortal. 

Cell death: programmed, apoptosis, and
necrosis

Cell senescence is distinct from what is prop-
erly called cell death. Cells can, of course, encoun-
ter violent situations in which proteins
precipitate, membranes are ruptured, or their
access to energy sources is destroyed. In these sit-
uations, cells typically lose the ability to maintain
their volumes against osmotic forces, and they
swell and rupture (technically, lyse), spilling their
contents and provoking an inflammatory re-
sponse. This process is called either necrosis or on-

cosis, and is seen in acute situations such as infarct
(a region of tissue suddenly deprived of blood
flow, as when a clot lodges in a small artery or ar-
teriole), severe chemical toxicity, and extreme
thermal damage. 

Necrotic cells, generated in an uncontrolled
manner, create many problems for an organism
because of inflammation and because of the leak-
age of potentially dangerous chemicals or en-
zymes. Also, cells lysing from infection may spew
out viruses or other pathogens. As a protective
mechanism, therefore, organisms can preempt
such deaths by invoking a much more biological
and controlled response, known as apoptosis, or
programmed cell death. These forms of death are a
sort of cell suicide, in which cells self-destruct in
a controlled and contained manner. All cells
carry within themselves the capacity to self-
destruct, but are normally restrained from doing
so. If this restraint is removed when a cell is chal-
lenged, it will default to the self-destruct mode
and, assuming that the challenge is not so severe
that the cell becomes necrotic, it will undergo this
physiological form of death. 

The term programmed cell death derived origi-
nally from developmental and embryonic obser-
vations, and it emphasizes the idea that specific
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genes regulate the death of cells. Many of these
genes have now been recognized and are de-
scribed below. In developmental situations,
death frequently, if surprisingly, requires the
synthesis of new proteins, perhaps including
those involved in killing the cell. The morpholo-
gy is more often than not apoptosis. However,
apoptosis does not necessarily require protein
synthesis and is usually not programmed (mean-
ing that the sequence of death is coded in the
genes) except in the generic sense that it was pre-
programmed into the cell and simply required
release or activation. 

The apoptotic cell is recognized by several
characteristics. It is a rounded, blebbing cell, with
limited permeability of its cell membrane. In an
active process, it has moved a component of the
inner cell membrane, phosphatidyl serine (PS),
to the external surface. The exposed PS will serve
as a signal to the phagocytes that will consume it.
The chromatin (the complex of protein, DNA,
and RNA that can be strained, rendering the
chromosome—Greek for colored body—visible)
coalesces in the nucleus and frequently margin-
ates, or condenses, along one side of the nuclear
membrane. The DNA then fragments into pieces
that are multiples of 180 base pairs (nucleosomal
fragments), detectable by electrophoresis or by
TUNEL (Terminal deoxyUridine Nucleotide
End Labeling) in situ. There are, however, many
gray areas, and some cells may display interme-
diate patterns. 

There are many entry points into apoptosis,
and there are several variants, depending on tis-
sue type and history. Three of these variants may
be summarized as follows: 

Caspase-dependent apoptosis. A chief effec-
tor of apoptosis is caspase-3, a highly specific pro-
tease. Proteases are enzymes that digest proteins.
They are divided into several categories, with
one classification referring to an amino acid in
the enzyme that is essential for its activity. Cas-
pases contain an essential cysteine, contributing
the ‘‘c’’ in the name of the enzyme. Also, most
proteases recognize a specific amino acid se-
quence in the substrate and cut the substrate pro-
tein at that site. Caspases identify a sequence of
four amino acids terminating in aspartic acid.
Thus the name caspase is derived from Cysteine
ASPartyl protease. Very few proteins have the ap-
propriate sequences, but those that do, and are
thus destroyed by caspase-3, include cytoskeletal
components that maintain the shape of the cell,

enzymes necessary for synthesizing messenger
RNA, and enzymes needed for repair of DNA
damage. Caspase-3 exists in cells as an inactive
proenzyme, with its activity blocked by extra
amino acids added during its synthesis. This
extra sequence begins with a site recognized by
other caspases. Thus, other caspases remove this
sequence and activate the enzyme. The active en-
zyme can also activate other pro-caspase-3 mole-
cules (autoactivation). This process is well
described by Earnshaw, Martins, and Kaufmann
(1999). 

Fas-dependent apoptosis. In many situa-
tions, particularly in the immune system, the
number of cells is tightly regulated. Cell number
has to be increased rapidly to fight an infection
and reduced again after the infection subsides.
Failure to precisely control numbers may result
in autoimmune reactions, in which the body
makes antibodies to its own proteins, generating
life-threatening inflammations, or to the loss of
too many cells, leading to increased susceptibility
to infection or an inability to conquer an infec-
tion. Thus, mechanisms for cell death are very
elaborate in the immune system, though the con-
trol mechanisms are used by other cells as well.
Many of these cells carry on their surface one
member of a family of closely related proteins.
One of the most common proteins is called Fas,
after an activity first recognized by immunolo-
gists. Fas can bind the protein Fas Ligand, which
itself may either circulate in the blood or be at-
tached to another cell. Fas bound to Fas Ligand
can also attach to one or two similarly linked Fas
molecules, forming dimers (two molecules linked)
or trimers (three molecules). All of the Fas mole-
cules stretch across the cell membrane to the in-
tracellular side. The dimer or trimer forms
interact with other proteins on the inside of the
cell in a complex reaction that ultimately results
in the freeing of pro-caspase-8 from an inactive
bound form. This caspase-8 becomes activated
and activates caspase-3, leading to apoptosis.
Other receptors in the Fas Ligand family include
those binding tumor-necrosis factor, and all
members of the family contain similar amino acid
sequences and structures, including a region im-
portant for the activation of caspases called the
death domain. 

Fas-independent apoptosis. Apoptosis may
also be activated by mechanisms independent of
the Fas-FasL pathway. For instance, any of a
number of mechanisms may damage mitochon-
dria, leading to the depolarization of the mi-
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tochondria, opening of a charge-dependent pore
(the mitochondrial membrane permeability tran-
sition pore), and leakage of cytochrome c and
other mitochondrial components into the cyto-
plasm. The cytochrome c displaces an inhibitor
from pro-caspase-9, allowing its activation,
whereupon it activates caspase-3. 

Caspase-independent cell death. Some cell
deaths, most typically those of large, cytoplasm-
rich cells or postmitotic cells, do not rely heavily
on caspases. They therefore display a somewhat
different morphology from that described below
and exhibit rather an autophagic morphology.
In autophagy—literally, self-eating—the bulk of
the cytoplasm is destroyed in large lysosomal ves-
icles (autophagosomes) before the morphology
becomes more classically apoptotic. 

Cell death genes

Many genes are now thought to function pri-
marily in apoptosis. Most consist of families of
genes whose different functions reflect the nu-
ances of regulation of cell death. For instance,
Fas is a member of a large family of receptor pro-
teins. Caspases, a family including at least eleven
enzymes, have evolved from a single caspase in
a nematode worm. (Important enzymes are con-
served from animal to animal throughout evolu-
tion. However, many amino acids may change
and animals may keep more than one variant,
splitting an original single enzyme into two relat-
ed enzymes.) Other than the products of the
genes mentioned above, there are inhibitors of
cell death, such as Bcl-2, which is likewise a mem-
ber of a family of genes. Since Bcl-2 must form
dimers to function, the complexes that it forms
with other family members may lead to inhibi-
tion or activation of apoptosis. Thus, some family
members, such as bax, are proapoptotic. The ac-
tivity of several genes specifically increases or de-
creases in apoptosis, but their specific function in
apoptosis is not known. 

Cell death and aging

‘‘Running out of cells’’ because of apoptosis
does not cause aging. Nevertheless, apoptosis is
considered to be an important gerontological
issue for many reasons. Diseases that increase
with aging include cardiovascular diseases, dete-
rioration of the immune system, neurodegenera-
tive diseases such as senile dementia/Alzheimer’s
type, and cancer. Apoptosis plays a major role in

all of these diseases, as it is ably described by
Huber Warner (Warner, Hodes, and Pocinki,
1997; Warner, 1999). 

Many cancers, such as B-cell lymphoma, are
diseases of cell death rather than cell prolifera-
tion; that is, the excess of cells arises from the fail-
ure of cells to die on schedule rather than from
excess production. B-cell lymphoma arises from
the inappropriate activation of Bcl-2 (the name
of the gene derives from the disease), which pro-
tects the cells from death. For many other can-
cers, conversion to the most dangerous phase
involves the loss of a surveillance mechanism, a
protein called p53, that can detect abnormal
DNA. This change (loss or alteration of p53) oc-
curs in as many as 50 percent of some tumors.
P53 can either block mitosis of a cell with abnor-
mal DNA, or, if mitosis has already begun, force
the cell into apoptosis. In the absence of p53, the
abnormal cell survives. Therefore, mutation or
loss of p53 is considered to be an ominous devel-
opment in the progress of a cancer. For those
cancer cells that do not appear to derive directly
from abnormalities of apoptosis, there is some
hope of eventually targeting signals to cancer
cells to force them into apoptosis. (Cancer cells
do not typically lose the ability to undergo apop-
tosis, but they become insensitive to the signals.)

Conversely, many of the problems of the im-
mune system in the elderly stem from a failure
to maintain high numbers of specific types of
lymphocytes. Throughout life the number of im-
munocompetent cells is adjusted by a balance of
proliferation and specifically induced apoptosis.
For instance, loss of cells in AIDS is caused by sui-
cide of cells that are not heavily infected with
HIV, but are located near cells that are infected.
Biomedical research aims to prevent these losses.

Autoimmune diseases, which also increase
with aging, probably result from dysregulation of
the controlled and normal down-regulation of
the immune system. Indeed, the two best animal
models of autoimmune diseases are mice in
which Fas and Fas Ligand are mutated and inef-
fective. In many neurodegenerative diseases,
most dramatically Alzheimer’s disease, the cells
that die have been under chronic stress before
they succumb. Dead neurons cannot be replaced,
but if the suicide of these stressed cells can be
prevented, the disease can be alleviated or pre-
vented. Even in an acute situation, such as an in-
farct (more frequent among the elderly), only
those cells immediately affected by the infarct die
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by necrosis. Many cells on the periphery are in-
jured, and only later undergo apoptosis. The de-
layed and apoptotic death of these cells indicates
that there is a window in which these cells might
be protected, thus lessening damage. 

Future expectations

Apoptosis research was quite extensive at the
end of the twentieth century, and it focused on
several goals: 

• Blockage of apoptosis by inhibition of cas-
pases. Several inhibitors of caspases are now
known. Although inhibition of caspase may
not protect a cell limited for other reasons,
it is likely to produce a ‘‘zombie’’ cell, which
continues to exist but is incapable of per-
forming a specific function such as conduct-
ing an impulse or contracting, and in acute
situations such as a heart attack it may buy
time.

• Maintenance of challenged systems. For in-
stance, approaches used in addressing the
loss of cells in AIDS include supportive ther-
apies and administration of growth factors
that are known to suppress apoptosis.

• Targeting of apoptosis. Attempts have been
made to control apoptosis by attacking the
machinery of apoptosis (such as caspases,
particularly in acute emergencies such as
stroke), but since most cells possess the ma-
chinery for apoptosis, regulation of apopto-
sis is more likely to focus on identifying the
cells to be controlled and arranging a mecha-
nism to specifically target these cells, using
inhibitors or ligands to achieve the up- or
down-regulation of the apoptosis machinery.

RICHARD A. LOCKSHIN

ZAHRA ZAKERI

See also CELLULAR AGING: TELOMERES; DNA DAMAGE

AND REPAIR; THEORIES OF BIOLOGICAL AGING. 
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CELLULAR AGING: DNA
POLYMORPHISMS

Many, if not the majority, of genetic loci in
individuals in outbred, or wild, populations (in-
cluding human) can have alternative versions of
the gene, called alleles, that may or may not speci-
fy different genetic information. The term genetic
polymorphism is used to describe a Mendelian trait
that is present in at least two phenotypes (the ob-
servable physical characteristics of an organism)
that are specified by different alleles and are
present at a frequency of greater than 1 to 2 per-
cent in the population. In contrast to a polymor-
phism, a rare genetic variant is one that is present
in the population at a frequency of less than 1
percent, and most commonly at very low fre-
quencies. Most, but not all, of the mutations that
cause genetic diseases are in this category. For
example, the alleles associated with Werner syn-
drome, a genetic disorder displaying a number
of features of accelerated aging, are rare variants
(see below). 

The ABO blood group was the first human
genetic polymorphism to be described—a discov-
ery of immense theoretical and practical impor-
tance. Demonstrating that multiple alleles can
occur at a specific genetic locus, often at compa-
rable frequencies in the population, ultimately
led to an understanding of the genetic basis of
phenotypic variation in animal populations. The
practical significance of this pioneering discovery
is that it led to the routine use of whole-blood
transfusions in the practice of medicine. Since
this seminal observation, many polymorphic
traits have been described and, although the pre-
cise number is not known at this time, it is now
believed that the majority of the genetic loci in
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human genome are polymorphic. The number
of alleles at any polymorphic locus is extremely
variable. At some loci, such as the human leuko-
cyte antigen (HLA) genes in the major histocom-
patibility complex (MHC), literally dozens of
alleles have been identified. Thus, with this de-
gree of variation throughout the human ge-
nome, it is highly likely that every individual on
earth, with the exception of identical twins, pos-
sesses a unique genotype. 

DNA polymorphisms are defined as any alter-
native DNA sequence that is present in 1 to 2 per-
cent or more of the population. The extent of
genetic variation at the DNA level greatly ex-
ceeds that which is present in gene products (i.e.,
proteins). DNA polymorphisms are more fre-
quent in sequences that are not involved in the
regulation or specification of gene products. This
part of the genome does not seem to affect the
phenotype of the organism, and, therefore, mu-
tations in these sequences are very likely to be se-
lectively neutral and could accumulate more
rapidly than in genetically active areas. 

DNA polymorphic variants can be deletions,
duplications, or inversions of segments of DNA.
Two types of DNA sequences that are highly
polymorphic are minisatellites that are com-
posed of tandemly repeated 10 to 60 base-pair
(bp) sequences and microsatellites that are seg-
ments composed of tandem repeats of 1 to 3 bp
sequences. These sequences have proven to be
very useful for gene mapping because: (1) they
are distributed throughout the genome; (2) they
are highly polymorphic in that the number of re-
peats is extremely variable; and (3) individual al-
leles can be identified by amplification of
sequences by the polymerase chain reaction
(PCR) and the size difference of these sequences
determined by gel electrophoresis. 

The most common type of DNA polymor-
phism, accounting for most genetic variation
among human populations, is the single nucleo-
tide change (single nucleotide polymorphism, or
SNP). Since the completion of the first drafts of
the human genome sequence, the identification
and location of SNPs has progressed very rapid-
ly. A working draft of the sequence assembled by
the International Human Genome Sequencing
Consortium is in a public database on the World
Wide Web and can be easily accessed at http://
genome.ucsc.edu. As of mid-2001, 1.42 million
SNPs throughout the genome had been identi-
fied, with estimates that 60,000 SNPs are within

regions that are transcribed into RNA. SNPs in
these sequences could cause an amino acid
change in the protein product specified by the
gene, which, in turn, could have biological conse-
quences. Moreover, it is currently estimated that
85 percent of the coding regions (exons) in genes
are within 5,000 bp of a SNP; thus, it is almost
certain that polymorphisms air in the regulatory
elements of some genes and could, therefore,
have an affect on the level of activity of these loci.
In addition, SNPs are of sufficient density
throughout the genome to serve as markers for
the identification and mapping of specific combi-
nations of alleles (haplotypes) that are associated
with specific phenotypes. To accomplish this, in-
formative SNPs (in or near genetic loci) will have
to be identified and their frequencies in various
populations determined. This will require a
huge number of SNPs to be identified in many
thousands of individuals. This endeavor will re-
quire the development of very efficient assays to
screen such large populations, and a number of
laboratories are developing highly efficient
screening for such studies. 

A database designed to serve as a central re-
pository for SNPs, and for short deletion and in-
sertion polymorphisms, has been established by
the National Center for Biotechnology Informa-
tion (NCBI) in collaboration with the National
Genome Research Institute (see its website at
www.ncbi.nlm.nih.gov/SNP/index.html). This
repository also contains data derived from other
species, both mammalian and nonmammalian,
and is linked to national databases that contain
other biological information. This repository will
contain a large amount of information; for exam-
ple, the update of 1 July 200l indicated that
2,985,822 SNPs had been submitted (but not all
fully characterized) to this database. Other public
databases of human SNPs that are accessible on
the Web have been established. One is located at
the University of Utah in Salt Lake City
(www.genome.utah.edu/genesnps), and another
has been established in Europe sponsored by a
consortium of major institutions (http://
hgbase.cgr.ki.se). 

DNA polymorphisms and aging

The wide variation in the maximum life
span, even among mammalian species, is well es-
tablished and is related to the genetic endow-
ment of each species. There are also qualitative
and quantitative differences in the phenotype of
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aging among mammalian species. For example,
the extensive atherosclerotic involvement of the
arterial system associated with extensive morbid-
ity (illness) and mortality with advancing age is
virtually unique to humans. On the other hand,
the extent to which genetic differences are re-
sponsible for the variation in longevity between
individuals within a species is unknown. The
variation of individual life spans is evident in
populations of inbred organisms, indicating that
environmental factors and, very likely, chance
events contribute to this variability. However, the
extent of the genetic contribution to this inter-
individual variation in the manifestation of aging
and maximum survivability remains to be estab-
lished. 

It is generally accepted that aging and life
span are regulated by multiple genes. Although
the precise number is not known, it has been
speculated that relatively few genes may be di-
rectly involved in this process. The most direct
approach to the identification of aging and lon-
gevity genes would be to search for quantitative
trait loci (QTL). These loci contain genes that
regulate traits, such as blood pressure, that can
be defined in specific units of measurement (in
the case of blood pressure, the units would be
millimeters of mercury) and are, in most cases,
regulated by multiple genes. Longevity, which
can be measured in units of time (e.g., days or
years), is another example of a quantitative trait.
A QTL study of aging might, for example, in-
volve strains of laboratory mice that exhibit sig-
nificantly different maximum life spans. Genetic
loci that effect the phenotype (in this case, lon-
gevity) and their relative contribution, can be
identified by a sophisticated analysis of data de-
rived from the segregation pattern of polymor-
phic markers in relation to the phenotype
(longevity) of the offspring from crosses between
the strains, and from back crosses. 

This type of genetic analysis is not realistical-
ly feasible with human subjects. However, associ-
ation studies, another experimental approach to
the identification of ‘‘aging genes,’’ can be car-
ried out in human subjects. Such studies involve
the search for linkage between a specific poly-
morphic allele(s) or DNA polymorphism(s) and
a specific trait. For example, one could compare
the frequency of polymorphic alleles of a gene in
an exceptionally long-lived population (e.g., cen-
tenarians) and a well-defined control population.
A number of studies have been carried out with
the human leukocyte antigen (HLA) loci in the

major histocompatibility complex (MHC), one of
the most polymorphic class of genes in the mam-
malian genome. These studies have yielded con-
flicting results, probably due to a number of
methodological problems, including inaccurate
identification of specific alleles in the pregenomic
era. Similar studies designed to establish linkage
between the incidence of a specific age-associated
disease and specific alleles of a polymorphic locus
have provided new information of considerable
interest. For example, the association of the e4 al-
lele of the apolipoprotein E gene, a gene that
codes for a protein involved in lipid transport in
the vascular system, with an elevated risk of de-
veloping Alzheimer’s disease is now well estab-
lished. 

Clearly demonstrable associations, such as
that between apolipoprotein B and Alzheimer’s
disease, are infrequent. More subtle associations
are difficult to detect because of the relative pau-
city of genetic markers (e.g., SNPs) that, up to
this time, have been identified in the human ge-
nome. Moreover, aging and the regulation of life
span are multifactorial phenotypic traits, regulat-
ed by multiple genes interacting with the envi-
ronment. Therefore, it is unlikely that polymor-
phic variants at a single locus will have a pro-
found effect on the aging process or longevity;
what is more likely is that combinations of alleles
(haplotypes) will be associated with specific aging
phenotypes. As indicated above, highly efficient
methods to determine the frequency of SNPs in
human populations are being developed, which
will make the haplotyping of large numbers of in-
dividuals within a population feasible. The task
may be simplified by the emerging observation
that human genetic diversity is surprisingly limit-
ed. Theoretically there could be hundreds, even
thousands, of variants at each locus, but in reality
the number of alleles at most loci appears to be
small, only two or three in many cases. 

Aging at the cellular level

All DNA polymorphisms that affect the phe-
notype of the organism are expressed in some
fashion at the cellular level, even if only in the se-
cretion of an abnormal gene product that acts at
a site distant from the secretory cell. Alleles of
genes involved in basic cellular functions could
affect the phenotype of multiple cell types, or in
some cases all cell types. For example, polymor-
phisms in genes involved in DNA synthesis or cell
division could alter the function of cells that are
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actively proliferating or are potentially capable of
proliferation. On the other hand, a variant gene
involved in an essential function such as aerobic
respiration could potentially alter the phenotype
of every cell in an organism. 

The replication and repair of nuclear (geno-
mic) DNA involves a variety of functions that are
essential for cell survival. These metabolic pro-
cesses are essential for the accurate transmission
of genetic information from one generation of a
cell or organism to the next, and for the mainte-
nance of normal gene function. Diminished fi-
delity of DNA replication and/or repair will
result in an increased mutation rate, which can
lead to decrements of cell function, cell death
and/or increased risk of transformation to a ma-
lignant (cancerous) cell type. There have been a
number of experimental observations that sug-
gest (but do not prove) that the accumulation of
genomic mutations in somatic cells is a causal
mechanism of aging both at the cellular and or-
ganismal levels. This hypothesis, generally attri-
buted to Szilard, implies that the efficiency and
fidelity of DNA replication and repair affect the
rate of aging and maximum life span. Some of
the observations that are consistent with this hy-
pothesis are: 

1. The efficiency and extent of the repair of
DNA damage induced by ultraviolet light
(UV) is directly related to the maximum life
span of the species. This result correlates
with the observation that lower levels of DNA
damage and mutations are present in experi-
mental animals that are on a diet that re-
stricts caloric intake. Dietary restriction has
been shown to extend maximal life span in
multiple species and has been extensively ex-
ploited as an experimental model in aging
research.

2. Normal human cells in tissue culture can di-
vide only a limited number of times. This is
often referred to as replicative senescence and
is associated with changes in cell structure
and gene activity. It now appears that one
mechanism that determines the replicative
potential of some cell types in cultures and in
tissues is the extent of loss of specialized hex-
anucleotide repeat sequences of DNA (te-
lomeres) at the ends of the chromosomes.
Approximately fifty to one hundred bp are
lost from this region with each cell division.
This occurs because telomerase, the enzyme
that synthesizes these repeat sequences, is

functionally inactive in most human somatic
cells. It has been postulated that after a suffi-
cient number of replications these structures
become so short that the cells perceive them
as damaged DNA and irreversibly cease cell
division.

3. The Werner syndrome, a rare genetic dis-
ease that is associated with decreased longev-
ity and many features (but not all) of
premature aging, is caused by a mutation in
a helicase gene. This class of genes catalyzes
the unwinding of the double helix of DNA,
which is necessary for a number of essential
functions, such as DNA replication and re-
pair and messenger RNA transcription. Cul-
tured cells derived from individuals with
Werner syndrome display numerous abnor-
malities in their chromosomes and complete
fewer cell divisions before the onset of repli-
cative senescence than cultures derived from
normal (non-Werner) individuals.

4. Some investigators have recently reported
that the frequency of gene mutations in cell
populations in the body increases with age.
These observations are consistent with a
diminution of the fidelity of DNA replication
and/or repair with advancing age. Alterna-
tively, this age-associated increase of muta-
tion frequency could merely reflect a steady
accumulation through time. At the present
time there is no definitive evidence for the
existence of decrements in the efficiency
and/or fidelity of DNA replication or repair
with advancing age.

There are a large number of proteins in-
volved in the replication and repair of DNA. At
this time there are 125 genes known to be direct-
ly involved in DNA repair. The products of these
genes perform many specific functions in the re-
pair process, including: recognition of damaged
sites (DNA binding proteins); excision of the
damaged region (exonucleases and endonuc-
leases); replication of a new strand following ex-
cision of the damaged area (polymerases); and
ligation of the newly synthesized segment of the
strand (ligases). 

Following completion of the first draft of the
human genome, the identification of polymor-
phic alleles in these loci has proceeded very rap-
idly. For example, as of July 2001, 252 SNPs had
been identified in genes that are associated with
DNA repair. Moreover, more genes that code for
proteins that are involved in DNA repair are
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being discovered. Even allowing for some inaccu-
racies at this time in the current Utah database,
the frequency of this class of DNA polymor-
phisms is such that the existence of alleles with
differing functional activities is almost a certain-
ty. 

The identification of specific alleles or
groups of alleles (haplotypes) that effect the
aging phenotype and/or longevity will involve
multiple experimental approaches, as described
above. If specific allelic associations are shown to
be associated with some aspect of aging or lon-
gevity, the next step will be to establish a causal
relationship between the alleles and the aging
process. These studies will include a biochemical
characterization of each allele to identify func-
tional alterations, such as increased enzymatic ac-
tivity. Transgenic technology—the insertion or
deletion of genes into the germ line of experi-
mental animals—will certainly play a pivotal role
in establishing a cause-and-effect relationship be-
tween specific alleles or haplotypes and the aging
phenotype. 

Potential significance

Whether studies of the effect of DNA poly-
morphisms in genes involved in the replication
and repair of DNA lead to significant new in-
sights into the causes of aging will not be known
until such studies have been completed. The po-
tential significance is high, however. A convinc-
ing demonstration that genes involved in DNA
replication and repair effect the life span and the
phenotype of aging would provide strong sup-
port for the hypothesis that mutations in somatic
cells contribute to the aging process. 

Will these studies be of importance in other
areas of biomedical research? The answer to this
question is most certainly ‘‘yes.’’ All aspects of
DNA metabolism are essential for the survival of
virtually all organisms. The identification, map-
ping, and functional studies of polymorphic loci
will provide important new information about
the mechanisms of DNA replication and repair.
At a more applied level, these studies will almost
certainly increase our understanding of many
diseases, including cancer. It is now generally ac-
cepted that this disease is caused by gene muta-
tions in somatic cells, and studies of the nature
and extent of variation in genes involved in DNA
repair and replication will be a very important
area of cancer research. 

Whether studies of genetic variation in aging
will have practical applications is, again, depen-

dent on the outcome of research in this area. An
obvious possibility is that information derived
from these studies will permit the identification
of individuals who are at increased risk for the
development for specific age-related conditions
and diseases. Such developments would raise
some ethical concerns, mainly concerning the
potential for discrimination. On the other hand,
with the development of effective therapies and
preventive programs, the ability to accurately
predict the risk of developing specific diseases
years, or even decades, in advance of their onset
would be of immense practical value in the treat-
ment of elderly patients. 

THOMAS H. NORWOOD
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CELLULAR AGING:
TELOMERES

Aging is a complex process that occurs on
multiple levels. The end result of aging is that life
span is limited in multicellular organisms. The
cells that make up multicellular organisms also
have limited life spans. The limitation on cellular
life span is comprised of two parts: (1) cells be-
come unable to continue dividing but remain
metabolically active, and (2) at some future time
cell death occurs. Many cells in the human body
are continually undergoing cellular division. Cel-
lular division is a normal condition of certain tis-
sues; examples include hair growth, the

sloughing off of skin every several days, and the
complete turnover and replacement of the cells
of the immune systems every few months. In
some instances, cellular division occurs in order
to heal damaged tissues. Thus, having a limited
number of cellular divisions available could con-
tribute to aging by slowing down processes such
as wound healing, as well as affecting general tis-
sue maintenance. 

In the 1960s, Leonard Hayflick first noted
that human cells undergo a limited number of
divisions when placed in culture. Furthermore,
he noted that the number of divisions cells un-
dergo is related to the number of prior divisions
undergone by the cells. This observation suggest-
ed the existence of an intracellular clock that
marked the division history of each cell. In addi-
tion, it suggested that once a predetermined
number of divisions has occurred, a signal (or
signals) is generated that prevents the cell from
undergoing further divisions. The timing mech-
anisms underlying and regulating this process
remained elusive until the end of the twentieth
century. The first of these clocks to be identified
and characterized, the telomere, is active in several
human cell types. 

Telomeres are chromosome caps

Telomeres are specialized structures present
at the end of liner chromosomes; they serve the
essential function of protecting and stabilizing
chromosome ends. The telomere was first de-
fined in the 1930s following observations that
naturally occurring chromosome ends behave
differently than chromosome breaks induced by
damaging agents such as ionizing radiation. Both
structures are ends of double-stranded DNA
molecules. However, chromosome ends are sta-
ble, allowing accurate transmission of chromo-
somes from generation to generation without
loss of genetic material, whereas induced breaks
are very unstable, reacting with other chromo-
somes in the cell to create rearrangements and
chromosome fusions. In addition, broken ends
of DNA trigger cellular protective responses.
These responses act either to allow the DNA
damage to be repaired, or to remove the cell
from the population by cellular suicide, called
apoptosis. Even though telomeres are the physical
end of a DNA molecule, they do not trigger these
protective responses. These observations indicat-
ed that there is something special about naturally
occurring chromosome ends. 
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Telomere structure

Telomeres are made up of short tandem re-
peats of a simple DNA sequence and associated
proteins. In humans, and all other vertebrates,
the telomeric DNA sequence is 5’(TTAGGG)3’,
oriented towards the end of one DNA strand,
with the complimentary sequence 5’(CCCTAA)3’
oriented towards the interior of the chromo-
some. The duplexed telomeric repeats are ar-
ranged in tandem and are present in more than
a thousand copies at the end of each human
chromosome. At the very end of the chromo-
some there is a single-stranded protrusion of the
G-rich strand that extends for twenty or more re-
peats. 

The first protein components of the human
telomeric complex were identified in the mid-
1990s. These proteins bind to the double-
stranded telomeric repeats and are instrumental
not only in promoting stability through forma-
tion of specialized structures, but also in regulat-
ing other aspects of the telomere, such as the
number of repeats present. Within five years of
identifying the first telomeric protein, TRF1, the
number of proteins known to be present at
human telomeres had expanded greatly. These
included not only those that bound directly to
the telomeric repeats, such as TRF1, and a relat-
ed protein, TRF2, but also interacting proteins
that serve to modify telomeric proteins, such as
tankyrase, which binds to TRFI and adds to the
protein long chains of ADP-ribose (a molecule
which affects protein function). Finally, proteins
that were previously identified as being involved
in DNA repair and recombination have also been
localized to telomeres, although the role of these
proteins at the telomere remains unclear. 

Experiments carried out by the laboratories
of Titia de Lange and Jack Griffith in 1999
identified the something special that allows te-
lomeres to impart stability on chromosome ends.
These researchers purified telomeres and associ-
ated proteins from human and mouse cells and
used electron microscopy to directly visualize the
structure of mammalian telomeres. Their results
demonstrated that the telomere exists as a dosed
circular structure, called the telomere loop, or t-
loop. The single-stranded DNA protrusion at
chromosome ends, in combination with te-
lomeric binding proteins, is critical in promoting
the formation of the t-loop. This structure se-
questers the naturally occurring ends of the DNA
molecule, the telomere, rendering the chromo-

Figure 1
Diagram of telomere structure in cells that allow
telomeres to cap and stabilize the ends of
chomosomes. The single-stranded protrusion invades
the double-stranded telomere to create the telomere
loop, or t-loop, sequestering the end of the DNA
molecule and preventing it from activating the DNA
damage-sensing machinery. This process is likely
aided by the action of telomeric proteins.

SOURCE: Griffith, Jack D. ‘‘Mammalian Telomeres End in a
Large Duplex Loop.’’ Cell 97 (1999): 503–514.
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some end unreactive and invisible to the DNA
damage-sensing machinery. 

Telomeres and replication

In order for a cell to divide and create two
equal daughter cells, the chromosomes must be
replicated. Telomeres represent a unique chal-
lenge to the cell with respect to replication. Eu-
karyotic DNA replication occurs unidirectionally
on each template strand. The enzymes that syn-
thesize DNA, polymerases, require short RNA mol-
ecules to act as primers for new strand synthesis,
and synthesis occurs in one direction only. Fol-
lowing extension, the primer is removed and the
resulting gap filled in. This works well for most
of the chromosome, but a problem arises at the
very end of the chromosome. Upon removal of
the final primer from the daughter strand, a gap
remains that can not be replicated. This, in turn,
would result in gradual loss of DNA from the
chromosome ends each time the chromosome is
replicated, and thus at each cell division. The in-
ability of conventional cellular machinery to rep-
licate the ends of DNA molecules came to be
known as the end-replication problem. However, it
was apparent that a mechanism for replicating
chromosome ends existed, because chromo-
somes are faithfully transmitted to progeny. 

Elizabeth Blackburn and Carol Greider first
identified the enzyme responsible for telomere
replication in a unicellular protozoan, Tetrahy-
mena thermophila. This enzyme, called telomerase,
is minimally composed of an RNA molecule and
a protein subunit. The RNA molecule, in hu-
mans called hTER—for human telomerase RNA,
acts as a template to allow the addition of nucleo-
tides to the end of the chromosome. The exten-
sion reaction is catalyzed by the protein
component, in humans called hTERT—for
human telomerase reverse transcriptase. Thus,
loss of telomeric DNA due to the end-replication
problem may be balanced by an addition of te-
lomeric repeats by telomerase. Telomerase is ac-
tive in the germ line (the egg and sperm), where
it acts to polish off the replication of chromosome
ends so that each generation begins life with
chromosomes similar to their parents. However,
telomerase is not active in most cells of the body,
with the result that DNA is gradually lost from
the ends of our chromosomes each time a cell di-
vides. 

Telomeres and replicative senescence

As discussed above, cells have a finite division
potential, often called the Hayflick limit. Interest-
ingly, the number of divisions a cell is capable of
undergoing in culture is inversely proportional
to the age of the donor. That is, cells derived
from younger individuals will undergo mote di-
visions than those from older individuals. Thus,
the limitation on division potential is hypothe-
sized to play a role in aspects of human aging.
Cells that have reached their division limit un-
dergo a process called replicative senescence, which
is accompanied by morphological changes and
changes in gene expression patterns. Interest-
ingly, the Hayflick limit is ordained by the total
number of divisions experienced by a cell and
not by elapsed time. Senescent cells are alive
(metabolically active), but can no longer be in-
duced to divide. For many human cell types, the
onset of replicative senescence has been linked to
the length of the telomere. 

The first clue that telomeres might play a
role in capping the total number of divisions any
given cell may undergo came from observations
in the late 1980s made by Howard Cooke and co-
workers. These investigators noted that te-
lomeres in the germ line were longer than
telomeres present in somatic tissue (i.e., blood)
from the same individual. Over the next several
years, a number of laboratories demonstrated
that telomeres are shorter in older individuals
than in younger individuals and that telomeres
become shorter with increased numbers of cell
divisions in culture. In addition, it was noted that
chromosome instability of a type that would be
predicted to accompany loss of telomere func-
tion, such as fusion of chromosome ends, is in-
creased in older individuals. This was also
observed in cultured cells as they approached se-
nescence. There are two essential points to these
observations. First, telomeres only shorten if cells
divide. Metabolically active cells that are quies-
cent (those that do not divide) do not lose te-
lomeric DNA. Secondly, telomeric DNA is only
lost in somatic (body) cells, which do not, as a
rule, contain telomerase activity. Based on these
observations, it was proposed that the telomere
might act as the elusive intracellular clock that
triggered senescence. This became known as the
telomere hypothesis of cellular aging. This hypothe-
sis suggests that attrition of telomeric DNA even-
tually compromises telomere function. This
would result in a signal being generated that
causes the cell to undergo replicative senescence
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Figure 2
Conventional DNA synthesis requires RNA
primers to initiate replication. The primers are
then removed and the gaps filled in. Upon
removal of the most terminal primer, a region of
unreplicated DNA remains. This results in loss
of DNA from the end of the chromosome each
time the cell divides.

SOURCE: Reddel, R. (see Bibliography).

and cease dividing. Although these observations
were suggestive of a causal relationship between
functioning telomeres and the ability to divide,
the link between telomere loss and replicative se-
nescence remained correlative. 

Following the identification and cloning of
the RNA and catalytic components of telomerase,
it became possible to force expression of this en-
zyme in primary human cell cultures. Primary
human cell cultures have a finite division capaci-
ty and do not contain telomerase activity. In the
late 1990s it was finally directly demonstrated
that, for specific cell types, expression of telomer-
ase and the concomitant extension of telomeric
DNA is sufficient to impart cellular immortali-
ty—the potential for an infinite number of divi-
sions. The inverse is true as well. Thus, inhibition
of telomerase activity in immortal cells, such as
tumor-derived cell lines, results in telomere loss
and culture senescence. These experiments di-
rectly demonstrated a causal link between main-
tenance of telomeric DNA and a cells ability to
divide. In a series of experiments, de Lange and
coworkers demonstrated that disruption of te-
lomeric structure by removing the telomeric pro-
tein TRF2 resulted in loss of protective function
and a senescent-like growth arrest. These experi-
ments identified the first type of signal that might
emanate from telomeres to elicit cellular re-
sponses. According to the t-loop model described
above, loss of TRF2 would open the end of the
chromosome by disrupting the t-loop. This, in
turn, alarms the cell because the telomere now
resembles a broken DNA molecule and results in
activation of the ATM-dependent and p53-
dependent DNA damage response pathway. Ac-
tivation of p53 has been linked to both senes-
cence and apoptosis. Thus, cells that are unable
to sequester chromosome ends through mainte-
nance of the t-loop structure, either because the
telomere is too short or due to absence of essen-
tial proteins, are prevented from dividing fur-
ther by activating the senescence or apoptotic
pathways. The question of whether complete loss
of function is required to evoke senescence, or
whether the cell has some means of identifying
a short but still functional telomere, has yet to be
answered. 

Telomeres and premature aging
syndromes

There are several human syndromes that
manifest as premature aging, including Hutchin-
son-Gilford progeria and Werner syndrome.
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Figure 3
Telomerase contains, at the minimum, an RNA
molecule and a catalytic subunit. The catalytic
subunit of the enzyme, hTERT, uses a region of
the RNA moiety, hTER, as a template for the
addition of telomeric DNA on the chromosome
ends. In this way, net telomere gain can offset
the DNA lost due to the end-replication problem.

SOURCE: Reddel, Roger R. ‘‘The Role of Senescence
and Immortalization in Carcinogenesis.’’ Carcinogenesis
21 (2000): 477–484.

Cell lines derived from individuals with progeria
are capable of attaining fewer divisions before be-
coming senescent than are cells from age-
matched unaffected individuals. In addition, te-
lomeres in cells derived from individuals with
Hutchinson-Gilford progeria are shorter than
age-matched unaffected individuals, again link-
ing telomere length with cell division capacity
and, indirectly, with aging. Interestingly, experi-
ments have demonstrated that cells derived from
individuals with Werner syndrome not only un-
dergo senescence after fewer divisions, but also
that this occurs when the telomeres in these cells
are, on average, longer than those in parallel cul-
tures not containing the Werner mutation. This
observation suggested that the premature senes-
cence in cells derived from individuals with Wer-
ner syndrome might be disconnected from
telomere length, and instead result from other
factors, such as accumulated DNA damage. How-
ever, David Kipling and coworkers demonstrat-
ed that forced expression of telomerase in
Werner syndrome cells conferred immortality,
indicating that the telomere-length-based clock is
active in this genetic background. 

The link between telomere shortening, repli-
cative senescence, and aging at the organism

level is supported by a series of studies carried
out by the laboratories of Ronald DePinho and
Carol Greider. These investigators generated a
mouse that was deficient for telomerase. Mice
usually have extremely long telomeres, but in the
telomerase-deficient mice the telomeres became
shorter with each generation, and the later gen-
erations of these mice exhibited characteristics
consistent with premature aging. For example,
these animals have a compromised ability to heal
wounds, exhibit premature graying, and have a
shortened lifespan. These studies linked short te-
lomeres with some characteristics observed in
older adults, suggesting that telomere-length-
dependent effects on cellular division might also
play a role in aging at the level of the organism.
The strength of the contribution of telomere-
length-based replicative senescence to the aging
process as a whole remains to be determined,
however. 

Telomeres as tumor suppressors

The observations discussed above clearly
linked telomeres to the ability of cells to divide
and proliferate. Simultaneously with these
studies, and key to the development of the te-
lomere hypothesis of cellular aging, the link be-
tween telomere stabilization and tumorigenesis
was becoming clear. One feature of tumor cells
is their unlimited cell-division potential, or im-
mortality. It was first reported in 1990 that te-
lomeres were shorter in tumors than in adjacent
healthy tissue from the same individual. These
observations prompted the suggestion that the
cell divisions leading to tumor formation result-
ed in telomere loss. However, telomere length in
tumor-derived cell lines remain stable over time
in culture, despite continuing cell division. This
observation indicated that cells that have trans-
formed and become tumors have some means of
overcoming the end-replication problem. The
obvious candidate for achieving stabilization of
telomeric DNA was telomerase. Studies in the
early 1990s did, in fact, suggest that this enzyme
was active in some tumors and immortal cell
Lines. However, these studies were hampered by
the lack of sensitivity of the assay used to detect
telomerase. 

A highly sensitive assay to detect telomerase
activity was developed in 1994, and shortly
thereafter, surveys of cell lines and tumors were
begun to determine if telomerase activity was a
common feature. The unambiguous results were
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that the majority (80–90 percent) of all human
tumors, as well as the majority of immortal trans-
formed cell lines, contain telomerase activity.
One implication is that telomerase activation
would stabilize telomere length and allow the cell
to circumvent cellular senescence. However, the
timing of telomerase activation during tumori-
genesis is unclear, and some discussions suggest
that this may occur after at least a transient aboli-
tion of telomere function (see below). These ob-
servations, together with the links between
telomeres and cellular senescence, have pro-
voked the suggestion that telomere length might
act as a tumor suppressor mechanism by limiting
the number of divisions any given cell might un-
dergo. 

Telomeres, genome stability, and cancer

The hallmark of telomeres is their ability to
confer stability on chromosome ends and pre-
vent chromosome ends from activating the cellu-
lar surveillance mechanisms protecting cells
from the deleterious effects of DNA breaks.
Chromosomes with critically short telomeres be-
come compromised in chromosome-end stabili-
ty, and, because telomeres are generally shorter
in tumors than in adjacent healthy tissue, it was
suggested that telomere dysfunction could con-
tribute to tumorigenesis by increasing genomic
instability. In the short term, this genomic insta-
bility might promote tumor formation by allow-
ing growth-advantageous mutations (i.e.,
mutations that permit cells to remain viable
under conditions when, normally, the cells
would die) to accumulate rapidly. However, this
scenario requires that the cellular mechanism(s)
that normally monitor telomere length and pre-
vent cells with critically short telomeres from di-
viding be blocked. Under these conditions, cells
with critically short telomeres would continue di-
viding. These cells would enter a period of ex-
treme chromosomal instability. Eventually,
however, such rampant genome instability might
prove deleterious to tumor survival by generat-
ing mutations in genes that are essential for cellu-
lar survival. Thus, stabilization of the genome,
perhaps through activation of telomerase, would
have a selective advantage. Experiments carried
out by the DePinho and Greider groups utilizing
telomerase-deficient mice support the idea that
transient telomere malfunction may promote tu-
morigenesis. 

Figure 4
Summary of the link between telomere length,
replicative senescence, and tumorigenesis. In the
germ line, telomerase is active and telomere
length is stable. In somatic cells, telomerase is
not active. As a result, telomeres become shorter
with each division until a critical length is
reached and the cells undergo replicative
senescence. If this process is bypassed through
mutation of regulating proteins, the cells will
continue to divide until telomere function is lost.
This results in a period of genome instability,
which possibly promotes tumorigenesis through
hypermutation. Reactivation of telemorase
permits maintenance of telomeric DNA
conferring immortality and genome stabilization.

SOURCE: Greider, Carol. ‘‘Mammalian Telomere
Dynamics: Healing, Fragmentation, Shortening, and
Stabilization.’’ Current Opinion in Genetics and
Development 4 (1994): 203–211.

Telomeres, aging, and cancer

The experiments described here link te-
lomeres to two sides of a single coin: cellular mor-
tality and immortality—or aging and cancer. The
salient points with respect to cellular aging, given
the assumption that replicative senescence as ob-
served in cultured cells contributes at some level
to aging, are: (1) telomeres are shorter in somatic
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(body) cells than in the germ line (egg and
sperm), (2) telomeres are shorter in older indi-
viduals than in younger individuals, and (3) te-
lomeres get shorter with increased number of
cellular divisions undergone in culture. On the
flip side of the coin, most tumors have bypassed
the telomere-length-dependent limitation on cel-
lular proliferation, usually through the activation
of telomerase. Finally, stabilization of telomere
length by forced expression of telomerase is suffi-
cient to confer an unlimited division potential, or
cellular immorality, while inhibition of telomer-
ase with concomitant telomere shortening causes
growth arrest in immortal cells. 

There is, however, an important caveat to
the arguments discussed here. As noted above,
telomere length acts as a type of clock in many
human cell types. However, there are cell types
that utilize some other clock mechanism to limit
the number of divisions they undergo, including
thyroid epithelial cells and breast epithelial cells.
These cells enter replicative senescence while still
having telomeres of sufficient length for many
more divisions. Furthermore, simple expression
of telomerase is not sufficient to confer immortal-
ity on these cell types. It is believed that even
these cells, given circumvention of their primary
clock, eventually become dependent on telomere
length for continued division. The observation
that most human tumors, including thyroid and
breast tumors, have telomerase activity and sta-
ble telomeres would support this idea. Thus, the
cumulative data indicate a key role for telomeres
in the processes of cellular senescence and tu-
morigenesis. 

DOMINIQUE BROCCOLI

See also CANCER BIOLOGY; DNA DAMAGE AND REPAIR;
GENETICS: LONGEVITY ASSURANCE; THEORIES OF BIO-

LOGICAL AGING. 
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CENTENARIANS
Old age is often viewed as a time of disability

and loss. Shakespeare captured it in Act II, Scene
7 of As You Like It: ‘‘Last scene of all,/ That ends
this strange eventful history,/ Is second childish-
ness and mere oblivion,/ Sans teeth, sans eyes,
sans taste, sans everything.’’ Centenarians often
prove these dismal lines wrong, and demonstrate
that the compression of morbidity hypothesis
(that it is possible for most of us to live a long,
healthy life) may be true. 

The word ‘‘centenarian’’ is derived from the
Latin for ‘‘of a hundred,’’ and refers to someone
who has lived to be one hundred years of age or
older. The term ‘‘supercentenarian’’ refers to
people 105 years and older. The number of cen-

Jeanne Calment of France receives flowers from five-year-old Thomas nine days before her 122nd birthday in
1997. Before her death later that year, Calment was the oldest known living human in the world. (AP photo
Florian Launette.)

tenarians in developed countries has doubled
every decade since the 1960s. This is related to
the dramatic decline in mortality rates seen in
developed countries worldwide. 

Age verification

Whenever centenarians are studied, there
must be a process in place to verify their reported
age. In the 1960s and 1970s there were many re-
ports of extremely long-lived populations in a
number of places, including Georgia in the Cau-
casus and Vilcabamba, Ecuador. Some individu-
als claimed to be up to 180 years old. When these
claims were investigated in further detail, proof
of age was not available. Detailed life histories,
with discussion of historical events in relation-
ship to what age the person was at that time, were
inconsistent. Dr. Thomas Perls, a geriatrician at
Harvard University, and colleagues developed a
rigorous age verification protocol for use in the
New England Centenarian Study. They prefer a
birth or baptismal certificate, or if these are not
available, a passport or military certificate issued
many years before. Other records, such as a fami-
ly Bible, are also acceptable. Multiple supporting
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documents are preferred over a single docu-
ment. 

The longest proven life span for a human is
122 years, for Jeanne Calment, a woman who
died in Arles, France, in 1997. Her age was care-
fully validated. She was a model of health most
of her life, and lived alone until the age of 110.
The longest verified life span for a male was that
of Christian Mortensen, a Danish man who emi-
grated to the United States; he died in 1998 at
the age of 115. 

Epidemiology of centenarianism

Several research teams have attempted to es-
timate the prevalence of centenarianism, that is,
the proportion of the population who are one
hundred years and older. Since the number of
centenarians is growing much faster than the
total population, the prevalence of centenarian-
ism will likely increase in the coming decades.
Among the population-based studies with rigor-
ous age verification conducted in the 1990s, the
prevalence ranged from 38 per million total pop-
ulation (in Sweden) to 135 per million (in Sardin-
ia). Census-based studies give larger prevalences,
but there are concerns that, at these extreme
ages, the census data may not be accurate. 

These data are all from Western nations.
The limited population-based data from other
countries suggest that centenarian prevalence is
much lower in non-Western nations. This will
likely change as these countries experience the
demographic shift that has already occurred in
the West, the transition from predominantly
young to predominantly older populations. 

Mortality rates increase exponentially with
age; that is, one’s chance of dying is higher in
each successive year of one’s life, and the rate of
increase also rises each year. This is known as the
Gompertz Law of Mortality. Centenarians, how-
ever, do not comply with this law. At around age
ninety the rate of increase seems to slow, and at
age 110 mortality rates actually decline. Figure 1
illustrates this. Note that the y-axis is logarithmic.
The black line is the exponential increase pre-
dicted by the Gompertz Law. The red line is the
actual observed data, from Japan and western
Europe. The blue line is the equation that best
fits the mortality data at all ages; the green line
provides the best fit for those 105 and older. 

Figure 1
Age trajectories of death rates.

SOURCE: Vaupel, J. W.; Carey, J. R.; Christensen, K.;
Johnson, T. E.; Yashin, A. I.; Holm, N. V.; Iachine, I.
A.; Kannisto, V.; Khazaeli, A. A.; Liedo, P.; Longo, V.
D.; Zeng, Y.; Manton, K. G.; and Curtsinger, J. W.
‘‘Biodemographic Trajectories of Longevity.’’ Science
280 (1998): 857.

Characteristics of centenarians

The bulk of centenarians are women. At any
age women have a greater life expectancy than
men, and by the time one reaches one hundred,
the sex ratio is four women to one man. The one
place where this does not seem to be the case is
the island of Sardinia, where the ratio is two
women to one man. This finding is not yet ex-
plained, though the fact that Sardinia has had a
relatively closed gene pool for thousands of years
raises the possibility that Sardinians carry a sex-
specific gene that promotes longevity. Among su-
percentenarians the sex ratio is five women to
one man. 
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Many centenarians continue to function in-
dependently. In the New England Centenarian
Study, 40 percent of centenarians were com-
pletely independent, and close to 90 percent had
been independent ten years earlier, at an aver-
age age of ninety-two (see figure 2). In the Italian
Centenarian Studies, with close to four hundred
subjects, about 25 percent were in perfect health.
Another 30 percent were in relatively good
health. Interestingly, males who live this long do
very well compared to females, making up 30
percent of those in perfect health but only 15
percent of those in poor health. 

Centenarians escape many of the common
diseases associated with aging. Cancer, heart dis-
ease, and diabetes are all less common in cente-
narians than in seventy- or eighty-year-olds. One
important aging-related disease is dementia. The
incidence and prevalence of dementia increase
exponentially with aging but, as with other dis-
eases, many centenarians do not suffer from de-
mentia. Between 40 percent and 60 percent of
subjects in studies from Europe, the United

Figure 2
Percentage of centenarians functioning
independently over the course of the previous 10
years in their lives.

SOURCE: Hitt, R.; Young-Xu, Y.; Silver, M.; Perls, T.
‘‘Centenarians: The Older You Get, The Healthier
You Have Been.’’ Lancet 354 (1999): 652.

States, and Japan were diagnosed with dementia.
The others were cognitively normal. When brain
tissue from centenarians without dementia is ex-
amined, it often does not show any of the
changes typically associated with Alzheimer’s dis-
ease or stroke. These data show that common
aging-related diseases are not inevitable, and it is
possible to live into very late life and remain well.
Serenity may be a personality characteristic of
centenarians. Several of the studies found that
many of their subjects were easygoing and re-
laxed. 

The metabolic state of centenarians is para-
doxical. Several groups have found that healthy,
functional centenarians have metabolic charac-
teristics that are commonly associated with dis-
ease, such as unfavorable cholesterol profiles,
with high concentrations of harmful substances
such as triglycerides and low-density lipoprotein
cholesterol (LDL-C) and low concentrations of
the beneficial high-density lipoprotein cho-
lesterol (HDL-C). They also have high levels of
proinflammatory cytokines such as inter-
leukin-6, and high levels of prothrombotic sub-
stances. Several theories try to explain these
paradoxical findings. Among them is Claudio
Franceschi and colleagues’ Inflamm-Aging. In-
flamm-Aging hypothesizes that aging is due to
environmental stresses, particularly inflammato-
ry ones, and that people who live very long,
healthy lives may have one, or both, of two char-
acteristics. Either they avoid these stresses, which
is unlikely, or, more likely, they have a particular
mix of genes (their genotype) that is robust and
can minimize the negative effects of the inflam-
mation. A similar theory is François Schächter’s
Compensatory Adaptation, which suggests that
centenarians have a genotype which allows them
to better resist internal or external stresses that
would cause disease in an individual with a less
favorable genotype. 

Why some people live to be one hundred

The characteristics of healthy centenarians
suggest that they are not examples of delayed or
slow aging. Rather, healthy centenarians have
experienced an aging process different from that
of the general population. James Vaupel’s heter-
ogeneity of frailty hypothesis supports this,
showing that very long-lived groups follow dif-
ferent trajectories of aging, compared to short-
or average-lived populations. Genetics are likely
an important factor in becoming a healthy cente-
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narian. T. T. Perls’s group in Boston, among oth-
ers, has shown that centenarianism clusters in
families. Unfortunately, when the association be-
tween specific human genes and longevity has
been investigated, the results have often been in-
consistent. The best candidates are mitochondri-
al genes; the gene for tyrosine hydroxylase, an
enzyme involved in cellular respiration; and pos-
sibly the apolipoprotein E, a protein involved in
cholesterol metabolism and function. Studies in
the fruit fly Drosophila melanogaster and the nema-
tode Caenorhabditis elegans demonstrate that
genes involved in the insulin signaling pathway
exert an important effect on longevity. 

This may be one of the mechanisms through
which caloric restriction promotes longevity. No
such effects of the insulin signaling pathway have
yet been identified in humans, however. What is
shared by these candidate genes is an involve-
ment in gene-environment interactions, allowing
an individual to suffer less harm from environ-
mental stressors than others without one of these
beneficial genotypes, in keeping with the In-
flamm-Aging and Compensatory Adaptation
theories. These genes do not seem to slow an
aging clock, if such a clock exists in humans.
Other investigators wonder if extreme longevity
is caused by the absence of genotypes that pro-
mote disease; evidence for this is lacking as of
2001. 

Women with fewer children seem to live lon-
ger. Observational data from humans support
this, and studies with nematodes and insects also
demonstrate that less fertile individuals live lon-
ger. This may be an example of one theory of
aging at work, George Williams’s Antagonistic
Pleiotropy. Antagonistic pleiotropy holds that
some genes which may be beneficial (in this case,
genes that cause one to be reproductively suc-
cessful) are harmful later in life, leading to dis-
ease or accelerated aging. Conversely, genes that
are detrimental early in life (and so make one less
successful at reproduction) may be beneficial in
late life, promoting longevity. The data from in-
sects support the latter explanation more so than
the former. 

Good genes are not likely the only reason ex-
plaining the achievement of long, healthy lives.
A number of childhood factors, including paren-
tal literacy, a stable home life, and good child-
hood health promote longevity. Higher
educational achievement and socioeconomic sta-
tus are beneficial. Not smoking and maintaining
a healthy weight are also important. 

What centenarians can tell us

Although centenarians, who have lived
through changes most people can only imagine,
can teach us much about the past, history is not
the only thing that can be learned from them.
The study of centenarians can provide new per-
spectives on several unsolved puzzles of humans
and human biology. For example, why do people
age, and how do they age? What can be done to
help more people live longer, healthier lives?
What will the future look like, when there is a
much larger proportion of very old, possibly very
frail, people in the population? What adaptations
will families, society, and public policy need to
undergo to deal effectively with this aging popu-
lation? 

CHRIS MACKNIGHT

See also COMPRESSION OF MORBIDITY; GENETICS, LON-

GEVITY ASSURANCE; GENETICS, PARENTAL INFLUENCE;
LIFE EXPECTANCY; LIFE SPAN EXTENSION; LONGEVITY,
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CHINA
Fertility in China has declined dramatically

from more than six children per woman in the
1950s and 1960s to about 1.8–2.0 children per
woman today, which is roughly the same as in the
United States. Average life expectancy at birth
for both sexes combined in China has increased
from about 41 years in 1950 to 68.4 years in
1990, and 71 years in 2000, and will continue to
increase (United Nations, 1999 vol. 1). The large
cohorts of baby boomers, those born in the 1950s
and 1960s, will become elderly in a couple of dec-

An elderly man on Beijing, China, reads a newspaper story detailing China’s military build-up due to supposed
increased tensions with neighboring Taiwan in 2000. (AP/WideWorld)

ades. Such demographic regimes have deter-
mined that the population of China, the most
populous country in the world with about 1.3 bil-
lion people in 2000, is aging at an extraordinarily
rapid speed and on a large scale. This article
summarizes the demographic trends of aging,
living arrangements, economic status, retire-
ment patterns, and access to health and long-
term care of the elderly in China. 

Increase in proportion and number of
elderly

The proportion of elderly (defined as those
aged sixty-five and above in this article) of the
Chinese population was 5.6 percent in 1990 and
7.0 percent in 2000. However, this proportion
will climb quickly to 15.7 percent in 2030 and
22.6 percent in 2050, under medium fertility and
medium mortality assumptions (United Nations,
1999, vols. 1 and 2). Note that the medium fertili-
ty assumes that the Chinese fertility level will be
about 1.9 children per woman in the first half of
the twenty-first century, and the medium mortal-
ity assumes that life expectancy at birth in China
will increase from 71 years in 2000 to 78.7 years
in 2050. Under such assumptions, the average
annual rate of increase in the proportion of the

224 CHINA



China has the largest elderly population in the world, as one out of every ten people was aged sixty or older in
2000. Several elderly men practice Wushu martial arts near the Forbidden City on September 4, 2000. (AP
photo by Chien-min Chung.)

elderly population between 2000 and 2050 will
be 2.4 percent, while the average annual growth
rate of the total population of China during the
same period will be only 0.3 percent. In 2000,
China’s population consists of 21.1 percent of the
total world population, and the Chinese elderly
population is about 20.8 percent of all elderly liv-
ing in the world. By 2050, China is projected to
have 16.6 percent of the total world population,
but will have 22.9 percent of the world’s elderly
(United Nations, 1999, vol. 2). 

In Western societies, the aging transition has
been spread over a century or more. In China,
however, this change will take place within a few
decades and will reach a level of population
aging similar to that of most developed countries
by the middle of the twenty-first century. It will
take about twenty years for the elderly popula-
tion to increase from 10 percent to 20 percent in
China (2017–2037), compared with twenty-three
years in Japan (1984–2007), sixty-one years in
Germany (1951–2012), sixty-four years in Swe-
den (1947–2011), and fifty-seven years in the
United States (1971–2028) (United Nations,
1999, vol. 2). By the middle of the twenty-first
century, the proportion of elderly persons in

China will be higher than that in the United
States by 0.9 percentage points, and the average
annual increase between 1990 and 2050 in China
will be 2.6 times as high as that in the United
States. 

The very large size of the elderly population
is another unique feature of population aging in
China. In 1990 there were sixty-seven million,
and in 2000, eighty-eight million, elderly persons
aged sixty-five and over. Under the medium
mortality assumption, there will be 235 million
elders in China in 2030 and 334 million in 2050.
China’s elderly population will be fairly close to
the total population size of the United States, and
4.4 times as large as the U.S. elderly population,
by the middle of the twenty-first century. In 2050
China’s elderly population will outnumber
India’s by 103 million, whereas the total Chinese
population will be smaller than that of India by
51 million (United Nations, 1999, vol. 2). 

Increase of those aged eighty and above

The oldest old persons, aged 80 and above,
are most likely to need help, and most of the
younger elderly persons, aged sixty-five to seven-
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ty-nine, are relatively healthy. There were about
7.7 million oldest old in China in 1990 and 11.5
million in 2000; their number will climb ex-
tremely [SPC1] rapidly, to about 27 million in
2020, sixty-four million in 2040, and one hun-
dred million 2050, under the medium mortality
assumption. The average annual increase of the
oldest old between 2000 and 2050 will be 4.4 per-
cent. The percent share of the oldest old among
the elderly population in 2050 will be 2.3 times
as high as that in 2000 (United Nations, 1999,
vol. 2), as China’s baby boomers, those born in
the 1950s and 1960s, become oldest old after
2030. 

Aging problems in rural and urban areas

Although fertility in rural China is much
higher than in urban areas, aging problems will
be more serious in rural areas because of the con-
tinuing massive rural-to-urban migration, the
large majority of which is young people. Under
the medium fertility and medium mortality as-
sumptions, the proportion of elderly will be 26
percent in rural areas and 22 percent in urban
areas by the middle of the twenty-first century.
The proportions will be 31 percent in rural areas
and 26 percent in urban areas under medium
fertility but low mortality assumptions (Zeng and
Vaupel, 1989). It is also important to note that
the extremely rapid and large-scale population
aging in China is accompanied by a per capita
GNP that is considerably lower (especially in
rural areas) than that in many other developing
countries. Thus, resources for addressing the se-
rious problems caused by rapid population aging
are limited. 

Economic status

Income data collected in a survey are not re-
liable because people usually do not wish to re-
veal how much money they actually make. For
this reason, we will use only self-reported eco-
nomic status in the following discussion, based
on such questions as ‘‘Do you feel that your
monthly income is enough for payment of living
costs?’’ and the ownership of some household fa-
cilities. According to a national survey on China’s
support systems for the elderly, conducted by the
China Research Center on Aging in 1992, 12.7,
53.1, 22.7, and 11.6 percent of the rural elderly
reported that their monthly income was enough
with savings, roughly enough, a little bit difficult,
and rather difficult, respectively. The corre-

sponding figures for the urban elderly were 15.3,
63.9, 15.9, and 5.0 percent, respectively. About
0.8, 47.4, 14.7, and 7.3 percent of the rural elder-
ly had a telephone, a television set, a washing ma-
chine, and a refrigerator in their home, in
contrast to 7.5, 88.2, 51.5, and 46.6 percent for
the urban elderly (CRCA, 1994). Obviously, the
economic status of the rural elderly is substantial-
ly worse than that of their urban counterparts. 

Access to health services and long-term
care

Based on the 1992 survey, 66.6 percent of
the urban elderly had their medical expenses
paid entirely or partially by the government or
collective enterprises in 1991. However, this fig-
ure was only 9.5 percent for the rural elderly
(CRCA, 1994). According to a national survey on
healthy longevity of the oldest old conducted by
China Research Center on Aging and by Peking
University in 1998, around 80 percent of the
Chinese oldest old reported that they could get
adequate medical care when they were sick. Note
that the term ‘‘medical care’’ used in the survey
includes traditional Chinese medicine, which is
cheap and widely available even in poor and re-
mote areas. As a result, we should not interpret
the 1998 survey figures as an indication of good
and modern health service facilities in China
today. 

The census data show that the proportions of
elderly men and women who lived in nursing
homes in 1990 in the urban areas were 2.1 and
0.8 percent, respectively. The corresponding fig-
ures for rural elderly men and women were 0.8
and 0.2 percent, respectively. Given the extreme-
ly limited long-term care facilities available and
that a large majority of the elderly live with chil-
dren, especially those in rural areas, perhaps the
major cause of institutionalization of elderly per-
sons in China in 1990 was childlessness (or ab-
sence of children). Therefore, the percent of the
elderly living in nursing homes was extremely
low, compared with that in developed countries,
where the most common reason for an elderly
person to move into an institution is disability.
Chinese elderly women’s lower social and eco-
nomic status made them less likely to be able to
access long-term care facilities. This is another
social disadvantage faced by elderly women in
Chinese society, and merits the attention of both
society and the government. 
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Retirement patterns

In China the pension system, which was in-
troduced in 1952, supports only employees of
state-owned enterprises in urban areas; its cover-
age now includes about 140 million persons (Pos-
ton and Duan, 2000). Farmers do not have a
retirement pension, but continue to work until
their health fails. In general (with extent de-
pending on location), China provides the ‘‘Five
Guarantees’’ of food, clothing, shelter, medical
care, and a funeral for old persons who are child-
less, disabled, and have no close relatives to rely
on (Poston and Duan, 2000). According to the
1992 survey of the elderly, only 5.9 percent of
the rural elderly age sixty and over were pension
recipients, in contrast to 73.7 percent in the
urban areas (CRCA, 1994). The rural elderly
have almost no social security coverage. This is a
strategically important issue to be considered by
policy makers; the old age insurance system
should be made universal and strengthened as
soon as possible. 

Living arrangements and family support

Among the elderly, 37.4 percent of men and
66.5 percent of women do not have a surviving
spouse. The proportion of those not living with
a spouse increases tremendously with age, due to
high rates of widowhood at advanced ages (the
divorce rate in China is very low). Many more el-
derly women are widowed than men because of
the gender differential in mortality at old ages.
The proportion of old men and women living
alone is 8.0 and 10.2 percent, respectively. Elder-
ly women are more likely to be widowed and thus
live alone. On the other hand, elderly women are
economically more dependent. Therefore, the
disadvantages of women in marital life and living
arrangements are substantially more serious
than those of men at old ages (Zeng and George,
2000). 

On the basis of 1990 census data, a large ma-
jority of old men (68.8 percent) and women (74.8
percent) live with their children (‘‘children’’ in-
cludes grandchildren hereafter). Female elderly
persons are more likely to live with their chil-
dren, because elderly women are more likely to
be economically dependent and widowed.
Among the elderly who live with offspring, a ma-
jority (68.5 percent of men and 80.1 percent of
women) live with both children and grandchil-
dren. Multigeneration family households are one
of the main living arrangements for the elderly.

In the cultural context of Chinese society, the
philosophy regarding the support of one’s older
parents is quite different from that of modern
Western societies. Filiality (xiao) has been one of
the cornerstones of Chinese society for thou-
sands of years, and it is still highly valued. The
philosophical ideas of filiality include not only re-
spect for older generations but also the responsi-
bility of children to take care of their old parents,
which is stated clearly in the Chinese constitution
and in laws protecting the rights of elderly per-
sons (Zeng, 1991). Families have been playing,
and will continue to play, crucial roles in bearing
the costs of caring for the elderly, given limited
pensions and health service facilities, especially
in rural areas. 

ZENG YI
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CHOLESTEROL
Cholesterol, cholesterol esters, and triglyce-

rides are fats, or lipids. On their own these would
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not be soluble enough to circulate, so to circulate
in blood, these lipids are combined with pho-
spholipids and protein in particles called lipo-
proteins. Generally, only three lipoproteins—
very low density lipoproteins (VLDL), low
density lipoproteins (LDL), and high density lip-
oproteins (HDL)—are found in the serum of fast-
ing persons. 

Cholesterol is absorbed from the intestine
and transported to the liver where it is taken up
by the LDL receptors. Cholesterol from the liver
enters the circulation as VLDL and is metabo-
lized to remnant lipoproteins after an enzyme
(lipoprotein lipase) removes triglycerides. The
remnant lipoproteins are removed by LDL re-
ceptors or further metabolized to LDL and then
removed by LDL receptors. Cholesterol also is
transported from peripheral cells to the liver by
HDL. Cholesterol is recycled to LDL and VLDL
or is taken up in the liver by an enzyme known
as hepatic lipase. Cholesterol is excreted in bile.

LDL is the major cholesterol-containing lipo-
protein, the major lipoprotein implicated in the
development of atherosclerosis, and the primary
target of therapeutic interventions. LDL cho-
lesterol may be increased because of increased
dietary saturated fat and cholesterol, obesity, or
genetic disorders, or because of other secondary
causes such as hypothyroidism, a kidney disor-
der known as nephrotic syndrome, biliary cir-
rhosis, and renal failure. 

HDL is synthesized in both the liver and in-
testine and exerts a protective effect on the devel-
opment of atherosclerotic vascular disease, a
condition also sometimes referred to as ‘‘harden-
ing of the arteries.’’ HDL reverses cholesterol
transport and removes cholesterol from cells to
be delivered directly to the liver or indirectly via
transfer of other lipoproteins for catabolism
(breakdown into simpler substances with the re-
lease of energy). HDL also prevents oxidation
and aggregation of LDL in the arterial wall. Low
HDL cholesterol may be genetically determined
or associated with nutritional habits, cigarette
smoking, and lack of exercise. 

VLDL is a triglyceride-rich lipoprotein syn-
thesized and secreted by the liver. Hypertriglyce-
ridemia is associated with genetic disorders,
obesity, heavy alcohol intake, diabetes mellitus,
renal failure, and drugs such as estrogens. 

The measurement of levels of LDL cho-
lesterol, HDL cholesterol, and triglycerides in

the serum is used to assess risk for atherosclerotic
vascular disease. Serum total cholesterol = LDL
cholesterol + HDL cholesterol + 1/5 triglyce-
rides. Hypercholesterolemia is a serum total cho-
lesterol of 200 mg/dL or higher. An elevated
serum LDL cholesterol is 130 mg/dL or higher.
An abnormally low serum HDL cholesterol is 35
mg/dL or lower. Hypertriglyceridemia is serum
triglycerides of 190 mg/dL or higher. 

An elevated serum total cholesterol, an ele-
vated serum LDL cholesterol, and a low serum
HDL cholesterol are risk factors for coronary ar-
tery disease, stroke, and peripheral arterial dis-
ease in older and younger men and women. The
higher the serum total cholesterol, the higher the
serum LDL cholesterol, and the lower the serum
HDL cholesterol, the greater the incidence of
atherosclerotic vascular disease in older and
younger men and women. 

Elevated serum triglycerides is associated
with an increased risk of atherosclerotic vascular
disease. However, except for being a weak inde-
pendent risk factor for new coronary events in el-
derly women, hypertriglyceridemia is not an
independent risk factor for atherosclerotic vascu-
lar disease in older or younger men and women.

Because the incidence of atherosclerotic vas-
cular disease is much higher in older men and
women than in younger men and women, hyper-
cholesterolemia, an elevated serum LDL cho-
lesterol, and a low serum HDL cholesterol
contribute more to the absolute incidence of ath-
erosclerotic vascular disease in older than in
younger men and women. 

In addition to dyslipidemia, cigarette smok-
ing, hypertension, and diabetes mellitus are
major risk factors for atherosclerotic vascular dis-
ease. The greater the number and severity of
major risk factors, the higher the incidence of
atherosclerotic vascular disease. 

Persons with dyslipidemia should have sec-
ondary causes of dyslipidemia treated, lose
weight if obese, and begin dietary treatment. A
Step II American Heart Association diet should
be used if drug therapy is being considered. The
Step II diet contains no more than 30 percent of
calories from fat, less than 7 percent of calories
from saturated fatty acids, and less than 200 mg
of cholesterol daily. Other major risk factors for
atherosclerotic vascular disease must be treated.

Increased plasma homocysteine is also an in-
dependent risk factor for atherosclerotic vascular
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Figure 1
The effects of high cholesterol on the human body.

SOURCE: Drawing by Hans and Cassidy for the Gale Group.

disease in older and younger men and women.
The presence of both increased plasma homocys-
teine and dyslipidemia increases independently
the incidence of atherosclerotic vascular disease.

Statins are drugs that reduce the synthesis of
cholesterol and the secretion of VLDL and in-

crease the activity of LDL receptors. Bile acid–
binding resins increase the secretion of bile acids.
Nicotinic acid reduces the secretion of VLDL and
the formation of LDL and increases the forma-
tion of HDL. Fibrates reduce the secretion of
VLDL and increase the activity of lipoprotein li-
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pase, thereby increasing the removal of triglyce-
rides. 

Older and younger men and women with
atherosclerotic vascular disease and a serum
LDL cholesterol greater than 125 mg/dL despite
dietary treatment should be treated with statin
drugs to lower the serum LDL cholesterol to
below 100 mg/dL. Statins will decrease serum
total and LDL cholesterol and triglycerides, in-
crease serum HDL cholesterol, and reduce in
these patients all-cause mortality, cardiovascular
mortality, major coronary events, stroke, heart
failure, angina pectoris, and peripheral arterial
disease. Because mortality rates and cardiovascu-
lar events increase with age, statins will reduce
all-cause mortality, cardiovascular mortality, and
cardiovascular events approximately twice as
much in men and women sixty-five years of age
and older than in men and women younger than
sixty-five years. 

Older and younger men and women with
atherosclerotic vascular disease and a normal
serum LDL cholesterol but a low serum HDL
cholesterol should be treated with nicotinic acid
or gemfibrozil to reduce cardiovascular events. 

Older and younger persons without athero-
sclerotic vascular disease with a serum LDL cho-
lesterol of 160 mg/dL or higher and two other
coronary risk factors (including older age, male
gender, smoking, hypertension, diabetes melli-
tus, low serum HDL cholesterol, and family his-
tory), or with a serum LDL cholesterol of 130
mg/dL or higher and a low serum HDL cho-
lesterol, or with a serum LDL cholesterol of 190
mg/dL or higher and no other coronary risk fac-
tors should be treated with statins to reduce car-
diovascular events. 

WILBERT S. ARONOW

See also HEART DISEASE; HIGH BLOOD PRESSURE;
STROKE. 
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CIRCADIAN RHYTHMS
Circadian rhythms (from circa [approximate-

ly] and dies (day)) are internally generated, near-
24-hour fluctuations in physiology, perfor-
mance, and behavior. Circadian rhythms have
been identified in nearly every species in which
they have been examined, from unicells to plants
to mammals. Circadian rhythms are thought to
provide an adaptive advantage to the organism
by providing it a means to anticipate regular pe-
riodic changes in the environment, and such
daily oscillations are thought to have arisen
through the process of natural selection that took
place in the presence of a regular 24-hour envi-
ronmental alteration of day and night. 

In the early 1970s, the neural structure re-
sponsible for synchronizing circadian rhythms in
mammals was localized to the suprachiasmatic
nucleus (SCN), a small structure located in the
brain’s hypothalamus. This structure was first
identified in studies in which the SCN was le-
sioned. SCN lesions, resulted in behavior that no
longer occurred at regular, near-24-hour inter-
vals but instead was arrhythmic. After the SCN
was identified, additional studies in which the
electrical activity of the SCN was recorded re-
vealed that part of the brain has a 24-hour cyclici-
ty in electrical activity. A series of elegant studies
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in which the SCN from mutant animals was
transplanted into SCN-lesioned wild-type ani-
mals, and vice versa, resulted in the host animals
exhibiting the circadian characteristics of the
donor animals, further evidence of the role of the
SCN as the circadian pacemaker. Since that time,
further studies have demonstrated that the near-
24-hour pattern of electrical activity is a property
of individual SCN neurons. 

In the 1990s, great progress in understand-
ing the molecular and cellular basis for near-24-
hour rhythmicity was made. The production of
24-hour rhythms from much shorter biochemi-
cal events within the cell results from the interac-
tion of several genes and their protein products.
Rising levels of proteins interact and then bind
to DNA to halt further protein production. As
the levels of these clock component proteins fall,
the genes are no longer inhibited, and begin pro-
duction of these proteins again. In some cases, le-
vels of particular proteins are suppressed by
exposure to light, adding another feature to the
variation of gene and protein levels between day
and night that might be related to the mecha-
nism of photic resetting of the circadian clock.
The genes and proteins involved in generating
circadian rhythmicity have now been identified
for a number of species, and while some details
differ from species to species, the general mecha-
nism of transcriptional-translational feedback
loops is highly conserved—meaning that the
general mechanism of having a transcription-
translation feedback loop to produce near-24-
hour rhythms is quite similar across a wide array
of species, from lower to higher organisms. 

The primary source of environmental infor-
mation to this internal pacemaker is the light-
dark cycle, which is transmitted along a mono-
synaptic pathway (the retinohypothalamic tract,
or RHT) from the retina to the SCN. There are
other, non-photic, rhythmic factors from the en-
vironment that have been shown to provide in-
formation to the circadian pacemaker in some
species, including cycles in environmental tem-
perature or food availability. Rhythmic alter-
ations in behavior can also provide timing
information to the circadian system in certain sit-
uations. 

Circadian rhythms are endogenously gener-
ated, and not simply a reflection of daily changes
in light and darkness, ambient temperature, or
patterns of rest and activity. As such, circadian
rhythms continue to be expressed when the or-

ganism is studied in constant conditions, al-
though the exact period (cycle length) of the
rhythm is usually no longer precisely 24 hours,
but instead is slightly shorter or longer than 24
hours. The actual cycle length of a circadian
rhythm when studied under constant environ-
mental conditions is termed the free-running pe-
riod. Under normal conditions, these non-24-
hour rhythms are synchronized to the 24-hour
day by periodic exposure to signals from the en-
vironment, a process called entrainment. For
most mammals, regular exposure to the light-
dark (LD) cycle entrains the circadian timing sys-
tem to the 24-hour solar day. In order to main-
tain entrainment, an organism with a slightly
shorter than 24-hour circadian period must have
its circadian system reset slightly later each day,
while an organism with a longer than 24-hour
period must have its circadian system reset earli-
er each day. 

The time of a particular event within the cir-
cadian cycle is referred to as the phase of that
event. For example, the nadir of the endogenous
circadian rhythm of core body temperature is
often used as a circadian phase marker. The time
at which the core body temperature phase occurs
can then be compared with respect to the timing
of the sleep-wake cycle, can be compared be-
tween individuals, or can be compared before
and after an intervention. Thus, the term phase
refers to a reference point within the near-24-
hour rhythm. 

Another key feature of the circadian timing
system is that it typically has a phase-dependent
response to many types of stimuli. This means
that the time within the circadian cycle that a
stimulus is applied will affect the magnitude and
direction of the response to that stimulus. For ex-
ample, the resetting response of the circadian
system of most organisms to light is phase-
dependent. A light stimulus applied in the early
night will cause a phase delay shift of the animal’s
circadian rhythms (the timing will be shifted to
a later hour), a light stimulus applied in the late
night will cause a phase advance shift (to an earli-
er hour), and a light stimulus applied in the mid-
dle of the day will cause a very small change in
phase. The phase-dependent response of the cir-
cadian system to a stimulus is typically summa-
rized in a phase-response curve (PRC). 

Under entrained conditions, the phase of a
circadian rhythm has a fixed relationship to the
signal from the environment (in most cases, the
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light-dark cycle) that synchronizes, or entrains,
the circadian timing system to the 24-hour day.
This phase relationship is termed the phase-
angle of entrainment. 

Another feature of a circadian rhythm is its
amplitude, or the size (magnitude) of the oscilla-
tion. 

The study of circadian rhythms in the
laboratory

While circadian rhythms are endogenously
(internally) generated, they can also be directly
affected by changes in the environment or by
changes in behavior. For example, nocturnal ro-
dents typically are inactive during the light por-
tion of the light-dark cycle. If bright lights were
turned on during the animal’s normal dark time
(when it would typically be active), the animal
may cease activity. Thus, the endogenous com-
ponent of the animal’s circadian activity rhythm
is acutely altered by exposure to light. This can
also occur when human circadian rhythms are
studied, and the endogenous circadian compo-
nent of many physiologic and behavioral
rhythms can be affected by things such as ambi-
ent light, activity, sleep-wake state, food intake,
postural change, and emotional state. Thus, it is
important that studies of circadian rhythmicity
be conducted under controlled conditions in
which the endogenous component of circadian
rhythms can be measured. 

Studies of circadian rhythms in humans
began as early as the 1930s. Nathaniel Kleitman
studied human subjects in Mammoth Cave in
Kentucky, an environment where temperature,
humidity, and darkness were constant. While the
experimental subjects in those studies were al-
lowed access to artificial lighting, Kleitman’s
studies revealed that humans, like other organ-
isms, continue to exhibit near-24-hour physio-
logical rhythms even when living in constant
conditions. In the 1960s, JÎrgen Aschoff and col-
leagues began a series of circadian rhythm
studies in Germany. They studied their subjects
in underground bunkers, which, like the cave
used by Kleitman, were shielded from informa-
tion from the external environment. In the
1970s and later, special laboratories were devel-
oped for the study of circadian rhythms in hu-
mans. Those laboratory study rooms were
typically shielded from outdoor light, were
soundproof, and contained no obvious means of
telling the time of day (e.g., they did not have
clocks, radios, televisions). 

Results of studies from humans living in
those special laboratory conditions have revealed
that there are circadian rhythms in many aspects
of human behavior and physiology. Those
rhythms include daily oscillations of hormone le-
vels (including such hormones as cortisol, mela-
tonin, thyroid stimulating hormone, and
prolactin); core body temperature; EEG activity;
alertness and vigilance; sleep tendency; and
many aspects of performance. Neuroanatomical
studies have also found that the same structures
that comprise the circadian timing system in
mammals, the SCN and RHT, are present in the
human brain. 

The particular methods used for studying
human circadian rhythms depend on the aspect
of circadian physiology that is of interest. The
constant routine is an effective protocol to assess
phase, amplitude, or the effect of a particular
stimulus on the endogenous output of the
human circadian system. In this protocol, sub-
jects’ circadian rhythms are measured for at least
one complete circadian cycle while they remain
awake, in a constant posture, in constant dim
light, and with food and fluid intake distributed
across day and night. In constant routine studies,
often multiple variables controlled by the circadi-
an timing system are measured simultaneously,
so the phase and amplitude of each of those
rhythms can be assessed. In studies in which the
influence on the circadian timing system of a par-
ticular stimulus is of interest, an initial assess-
ment of circadian phase and amplitude is made,
the stimulus is applied, and then a reassessment
of phase is done. Thus, the change in phase and
amplitude as a result of the stimulus can be esti-
mated. 

Initial studies attempting to measure the pe-
riod of the human circadian system used the
free-running protocol. This protocol required
subjects to live in an environment without time-
of-day information, but allowed them to self-
select their light exposure. As described above, it
is now understood that light is the primary signal
from the environment that affects the human cir-
cadian system, and light has phase-dependent ef-
fects on circadian timing. Experts also know that
when subjects are allowed to choose when to go
to sleep and wake without knowledge of what
time it is, they prefer to go to sleep several hours
later than they do under normal, entrained con-
ditions. In doing so, they remain awake, exposed
to light, throughout much of the time in the cir-
cadian cycle when light causes phase delay shifts.
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Figure 1
Circadian variation of objective (lower panel) and subjective (middle panel) sleep quality and
neurobehavioral performance (upper panel) in young and older subjects during forced desynchrony. For a
complete description of this figure and its source, please see the section called ‘‘Figure legend’’ near the end of
this essay.

In addition, they remain asleep several hours be-
yond when they would wake up under normal
entrained conditions, shielding themselves from

light exposure during the time when light causes
phase advance shifts. Thus, in free-running
studies, allowing subjects to self-select their own
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light-dark exposure leads to cumulative phase
delay shifts each day, and an observed free-
running period that is consequently longer. It
was widely reported based on results from free-
running studies that the period of the human cir-
cadian system was near 25 hours, substantially
longer and much more variable than the periods
reported from most other species. 

In more recent studies carried out in the
1990s, the forced desynchrony protocol was used
to assess circadian period in humans under con-
ditions that minimizes the influence of the light-
dark cycle on the observed period. In this proto-
col, subjects are scheduled to live on a sleep-wake
cycle length that is much shorter (typically ü20
hours) or longer (ü28 hours) than 24 hours. Fur-
thermore, ambient light levels during the entire
time one is awake are kept to a low level to mini-
mize the phase-shifting effect of such light expo-
sure. Using such protocols, it has been reported
that the period emanating from the human cir-
cadian pacemaker is very close to 24 hours, with
much less interindividual variability, similar to
that found in most other mammalian species. 

Relationship of sleep to circadian
rhythmicity

The circadian timing system is a major deter-
minant of daily variations in subjective alertness,
neurobehavioral performance, and sleep. The
early evidence for this was derived from long-
term sleep deprivation experiments carried out
in the 1970s. In those experiments, alertness and
performance exhibited rhythmic variations over
the course of the sleep deprivation, with a period
close to 24 hours, superimposed on a steady de-
terioration of alertness and performance, attrib-
utable to sleep loss. The notion that sleep,
alertness, and neurobehavioral performance are
determined by the interaction of two processes,
a circadian and a sleep-wake dependent process
(sometimes referred to as a homeostat), is now
widespread. 

Studies carried out in the late 1970s found
that spontaneous sleep duration depends pri-
marily on the phase of the circadian timing sys-
tem at bedtime, rather than on the length of
prior wakefulness. Those studies involved young
subjects free-running in temporal isolation, with
the subjects allowed to self-select their bed and
wake times. Results from such studies consistent-
ly documented that spontaneous sleep duration
was longest when bedtime occurred near the cir-

cadian phase at which temperature peaks, and
spontaneous sleep duration was shortest when
bedtime occurred closer to the circadian phase of
the temperature nadir (which under normal en-
trained conditions occurs 2-3 hours before usual
wake time). Thus, the spontaneous self-selected
duration of sleep episodes begun at the peak of
circadian sleep tendency (at or after the tempera-
ture nadir) were actually cut short by the rising
portion of the wake propensity rhythm (the vari-
ation in the likeliness of waking up or of remain-
ing awake), whereas those begun at the nadir of
circadian sleep tendency (near the temperature
crest) were extended by the rising portion of the
sleep propensity rhythm. Ironically, this oc-
curred because sleep propensity was greatest just
after the endogenous circadian temperature
nadir and minimal near the endogenous circadi-
an temperature peak. In fact, results from forced
desynchrony studies carried out on young adults
during the 1990s suggest that proper alignment
between the timing of sleep and the timing of cir-
cadian rhythms is even more important for sleep
consolidation than previously thought. 

Circadian rhythms in older subjects.

One prominent age-related change in the or-
ganization of daily behavior is the advance of bed
and wake times to an earlier hour. Associated
with this is an age-related increase in two specific
sleep complaints, early morning awakening and
difficulty maintaining sleep. Early morning
awakening and difficulty maintaining sleep in
the latter part of the night have been shown in
a number of studies to affect up to 40% of the
older population. It has also been reported that
age-related sleep disturbances are associated
with increased mortality and with increased
usage of sleeping pills. 

Given the role played by the circadian system
in sleep-wake timing, age-related changes in cir-
cadian rhythms have been hypothesized to un-
derlie the shift of sleep-wake timing and the
increase in circadian rhythm sleep disorders in
older people. Numerous reports that daily physi-
ologic rhythms occur at an earlier hour in older
people than in young adults seem to support the
idea that there is a change in the circadian timing
system with age. In fact, circadian entrainment
theory predicts that a shortening of the period of
the circadian pacemaker would result in a phase
advance of circadian rhythms with respect to the
light-dark cycle, the main environmental signal
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synchronizing circadian rhythms to the 24-hour
day. Studies of animal circadian rhythms carried
out in the 1970s and 1980s supported the idea
that the period of the circadian system shortened
with age. Those studies compared separate
groups of young and older animals. In the 1990s,
studies were carried out in which the circadian
period of animals was monitored throughout
their entire life span. Those more recent studies
found that the average period in when the ani-
mals were old was not significantly different from
when the same animals were young, thus refut-
ing the idea that circadian period shortens with
age. 

Early studies of human circadian rhythms
had also suggested that circadian period short-
ened with age, but those studies were confound-
ed by allowing the subjects to self-select their
sleep-wake and light-dark times. During the
1990s, a series of forced desynchrony studies
were carried out in very healthy young and older
human subjects to compare circadian period
lengths between the two age groups. Those
studies found no significant difference in circadi-
an period with age. Thus, a key feature of the cir-
cadian timing system, its intrinsic period, does
not appear to change with age. 

Interaction of sleep and circadian
rhythmicity in aging

Despite consensus on the significance of both
the rhythmic circadian and the sleep-wake de-
pendent processes in the regulation of sleep in
young adults, attempts to quantify the extent to
which each process contributes to sleep in older
people are scarce. The forced desynchrony
studies of human circadian rhythms described
above, in which it was found that circadian peri-
od is not significantly different with age, revealed
several new findings about the relationship be-
tween the circadian timing system and the sleep-
wake cycle in aging. Despite the fact that the
older subjects in that type of study were extreme-
ly healthy, had no sleep complaints, and were
screened to rule out the presence of sleep disor-
ders, they slept much more poorly than did the
young subjects. On the baseline nights in that
study when all subjects were sleeping at their ha-
bitual times, the older subjects had a sleep effi-
ciency of only 77 percent compared with a
greater than 90 percent sleep efficiency in the
young subjects. During the forced desynchrony
segment of the study when sleep episodes were

scheduled at all different circadian phases, even
small changes in the timing of sleep with respect
to the phase of the circadian pacemaker resulted
in substantial self-perceived and objectively-
measured sleep disruption. This sleep disruption
was greater in the older subjects, especially when
the latter part of the sleep episode was scheduled
to occur after the temperature minimum, which
occurred on average in those same subjects at
5:15 a.m. Finally, there was a much narrower
range of circadian phases when older subjects
could maintain high sleep efficiency at the end of
their scheduled sleep episodes. It therefore
seems that the circadian drive for sleep is re-
duced in the early morning hours in even very
healthy older individuals. This finding suggests
that there is a crucial relationship between the
circadian timing system and the timing of the
sleep episode, and that if the alignment between
these two regulatory systems is altered, the sleep
of older individuals is much more vulnerable to
disruption. Two additional studies support the
notion that the alignment between the circadian
timing system and the timing of the sleep-wake
cycle may be altered in aging. Those studies used
different experimental designs, but both found
that the relative timing of the habitual sleep-
wake cycle with respect to the timing of circadian
rhythms is significantly different in older sub-
jects. 

Melatonin, sleep, and aging

Melatonin is a hormone produced by the pi-
neal gland at night in both nocturnal and diurnal
mammals. The circadian pacemaker imposes
rhythmicity onto the pineal gland through a
well-characterized neural pathway, thus driving
the rhythm of melatonin secretion. In addition to
this control by the circadian pacemaker, mela-
tonin production can be suppressed by light. In
seasonally breeding mammals, the nightly dura-
tion of melatonin secretion is used as an endo-
crine signal of day length, and seasonal changes
in the duration of melatonin secretion times re-
production to the optimal time of year. 

Because melatonin is produced at night, it
was thought to be causally related to sleep in hu-
mans (although it should be noted that mela-
tonin is produced at night in nocturnal animals,
who sleep during the day). In fact, studies of ex-
ogenous melatonin administration have shown
that melatonin can facilitate sleep onset at certain
times of day, although not at all times of day. 
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Because there is increased sleep disruption
with age and because of reports of exogenous
melatonin’s sleep promoting effects, there have
been suggestions that an age-related reduction in
melatonin level or a decrease in the duration of
melatonin secretion might be associated with the
age-related decrease in sleep quality. While some
older people may secrete less melatonin, a study
published in 1999 reported that nocturnal plas-
ma melatonin concentrations in most very
healthy older subjects was not significantly re-
duced when compared to those of healthy young
men and women, nor was there a significant dif-
ference in the duration of the nightly melatonin
secretion time between young and older subjects.
Thus, neither decreased plasma melatonin levels
nor a shorter duration of melatonin secretion
can fully explain the age-related changes in sleep
timing and consolidation that have been ob-
served in even healthy older individuals. 

There have been conflicting reports of
whether exogenous melatonin administered to
older individuals with insomnia improves sleep
quality. In one study in which sleep (brain waves,
eye movements, muscle activity) was recorded, of
older insomniacs, exogenous melatonin adminis-
tration did not affect total sleep time, sleep effi-
ciency, or subjective sleep quality, and there was
no correlation between endogenous melatonin
level and sleep quality. However, another similar
study reported that older insomniacs had low en-
dogenous melatonin levels. That same study also
reported that a low dose (0.3 mg) of melatonin
improved sleep efficiency in those older insomni-
acs with low melatonin levels, although it did not
affect the sleep in older control subjects. Thus,
there is conflicting information about how en-
dogenous melatonin levels in aging are related to
sleep quality and whether melatonin replace-
ment will improve sleep. 

Summary

The circadian timing system is a major orga-
nizing feature of human physiology and behav-
ior. Great progress in understanding the
molecular and genetic basis of circadian rhyth-
micity in mammals was made in the 1990s. While
it was once hypothesized that age-related
changes in the circadian timing system led to an
increase in disorders of sleep timing with age, re-
cent studies have indicated that many aspects of
circadian rhythmicity are not significantly differ-
ent between young and healthy older individu-

als. There are, however, age-related changes in
sleep, and also age-related changes in the inter-
action between the timing of sleep and the out-
put of the circadian pacemaker, resulting in age-
related sleep disruption in the latter half of the
night. While the neurobiological basis of age-
related changes in the interaction between sleep
and circadian rhythmicity are not yet known,
continued research promises better understand-
ing of how these systems change with age and
how knowledge of such changes can lead to de-
velopment of chronobiological treatment for
age-related sleep disruption. 

Figure legend

(A basic description of Figure 1 on page 233
is listed with the figure. This is a more detailed
description.) 

Filled symbols refer to the older subjects;
open symbols to the young subjects; means =
standard errors. Data are double plotted and
shown with respect to circadian phase (lower
axis) derived from core body temperature data
(nadir temperature waveform = 0¤). The corre-
sponding time of day under normal conditions
for the older subjects is shown in the upper axis.
Lower panel: percent of wakefulness during
scheduled sleep. Middle panel: subjective early
awakening. Upper panel: normalized cognitive
performance. 

There are prominent circadian variations in
objective and subjective sleep quality and perfor-
mance, with all showing a nadir at the circadian
phases corresponding to the early morning
hours. Older subjects show greater objective and
subjective sleep disruption at all circadian
phases, and there is a much narrower range of
circadian phases when older subjects can remain
asleep; young subjects can maintain high sleep
quality for many hours after their typical wake
time, while older subjects experience increasing
levels sleep disruption when scheduled to sleep
at or just after the time of their circadian temper-
ature nadir (0¤, on average at 5:15 a.m.). This is
also reflected in the circadian performance
rhythm, where young subjects show impaired
performance at and just after the circadian
phases corresponding to their usual wake time,
while the performance of the older subjects is im-
proving at these phases. 

These measures of sleep and wake indicate
that there is a change in the interaction between
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the circadian timing system and sleep with age,
and that there appears to be a decreased drive
for sleep in older subjects in the early morning
hours. 

The figure was adapted from the following
sources: Duffy, J. F.; D. F. Dijk; E. B. Klerman;
and C. A. Czeisler. ‘‘Later Endogenous Circadian
Temperature Nadir Relative to an Earlier Wake
Time in Older People.’’ American Journal of Physi-
ology 275 (1998): R1478–R1487; and Dijk, D. J.;
J. F. Duffy; E. Riel; T. L. Shanahan; and C. A.
Czeisler. ‘‘Ageing and the Circadian and Homeo-
static Regulation of Human Sleep During Forced
Desynchrony of Rest, Melatonin and Tempera-
ture Rhythms. Journal of Physiology (London) 516
2 (1999): 611–627. 

BIBLIOGRAPHY

Aschoff, J. ‘‘Circadian Rhythms in Man: A Self-
sustained Oscillator with an Inherent Fre-
quency underlies Human 24-hour Periodici-
ty.’’ Science 148 (1965): 1427–1432. 

Brainard, G. C.; Rollag, M. D.; and Hanifin, J. P.
‘‘Photic Regulation of Melatonin in Humans:
Ocular and Neural Signal Transduction.’’
Journal of Biological Rhythms 12 (1997): 537–
546. 

Czeisler, C. A.; Duffy, J. F.; Shanahan, T. L.;
Brown, E. N.; Mitchell, J. F.; Rimmer, D. W.;
Ronda, J. M.; Silva, E. J.; Allan, J. S.; Emens,
J. S.; Dijk, D. J.; and Kronauer, R. E. ‘‘Stabili-
ty, Precision, and Near-24-hour Period of the
Human Circadian Pacemaker.’’ Science 284
(1999):2177–2181. 

Czeisler, C. A.; Weitzman, E. D.; Moore-Ede, M.
C.; Zimmerman, J. C.; and Knauer, R. S.
‘‘Human Sleep: Its Duration and Organiza-
tion Depend on Its Circadian Phase.’’ Science
210: 1264–1267, 1980. 

Czeisler, C. A., and Wright, K. P., Jr. ‘‘Influence
of Light on Circadian Rhythmicity in Hu-
mans.’’ In F. W. Turek, and P. C. Zee eds.,
Regulation of Sleep and Circadian Rhythms. New
York: Marcel Dekker, Inc. 1999. 

Daan, S.; Beersma, D. G. M.; and Borbély, A. A.
‘‘Timing of Human Sleep: Recovery Process
Gated by a Circadian Pacemaker.’’ American
Journal of Physiology 24 (1984): R161–R178. 

Dijk, D.-J., and Czeisler, C. A. ‘‘Paradoxical Tim-
ing of the Circadian Rhythm of Sleep Propen-
sity Serves to Consolidate Sleep and
Wakefulness in Humans.’’ Neuroscience Letters
166 (1994): 63–68. 

Dijk, D.-J.; Duffy, J. F.; and Czeisler, C. A. ‘‘Age-
related Increase in Awakenings: Impaired

Consolidation of Non-REM Sleep at All Cir-
cadian Phases.’’ Sleep 5 (2001): 565–582. 

Duffy, J. F. ‘‘Constant Routine.’’ In M. A. Carska-
don ed., Encyclopedia of Sleep and Dreaming.
New York: Macmillan, 1993. 

Duffy, J. F.; Dijk, D. J.; Klerman, E. B.; and
Czeisler, C. A. ‘‘Later Endogenous Circadian
Temperature Nadir Relative to an Earlier
Wake Time in Older People.’’ American Jour-
nal of Physiology 275 (1998): R1478–R1487. 

Foley, D. J.; Monjan, A. A.; Brown, S. L.; Simons-
ick, E. M.; Wallace, R. B.; and Blazer, D. G.
‘‘Sleep Complaints among Elderly Persons:
An Epidemiologic Study of Three Communi-
ties.’’ Sleep 18 (1995): 425–432. 

Klein, D. C., and Moore, R. Y. ‘‘Pineal N-
Acetyltransferase and Hydroxyindole-O-
Methyltransferase: Control by the Retino-
hypothalamic Tract and the Suprachiasmatic
Nucleus.’’ Brain Research 174 (1979): 245–262.

Klein, D. C.; Moore, R. Y.; and Reppert, S. M.
Suprachiasmatic Nucleus: The Mind’s Clock. New
York: Oxford University Press, 1991. 

Kleitman, N. Sleep and Wakefulness. Chicago: Uni-
versity of Chicago Press, 1939. 

Miles, L. E., and Dement, W. C. ‘‘Sleep and
Aging.’’ Sleep 3 (1980): 119–220. 

Monk, T. H. ‘‘Circadian Rhythms in Subjective
Activation, Mood, and Performance Efficien-
cy.’’ In M. H. Kryger, T. Roth, and W. C. De-
ment eds., Principles and Practice of Sleep
Medicine. Philadelphia: W. B. Saunders Com-
pany, 1994. 

Moore, R. Y. ‘‘Circadian Rhythms: Basic Neuro-
biology and Clinical Applications.’’ Annual Re-
view of Medicine 48 (1997): 253–266. 

Pittendrigh, C. S. ‘‘Temporal Organization: Re-
flections of a Darwinian Clock-Watcher.’’ An-
nual Review of Physiology 55 (1993): 17–54. 

Pittendrigh, C. S., and Daan, S. ‘‘Circadian Oscil-
lations in Rodents: A Systematic Increase of
Their Frequency with Age.’’ Science 186
(1974): 548–550. 

Prinz, P. N.; Vitiello, M. V.; Raskind, M. A.; and
Thorpy, M. J. ‘‘Geriatrics: Sleep Disorders
and Aging.’’ New England Journal of Medicine
323 (1990): 520–526. 

Reppert, S. M., and Weaver, D. R. ‘‘Molecular
Analysis of Mammalian Circadian Rhythms.’’
Annual Review of Physiology 36 (2001): 647–
676. 

Turek, F. W., and Czeisler, C. A. ‘‘Role of Mela-
tonin in the Regulation of Sleep.’’ In F. W.
Turek and P. C. Zee eds., Regulation of Sleep
and Circadian Rhythms. New York: Marcel Dek-
ker, 1999. 

CIRCADIAN RHYTHMS 237



Van Cauter, E.; Plat, L.; Leproult, R.; and
Copinschi, G. ‘‘Alterations of Circadian
Rhythmicity and Sleep in Aging: Endocrine
Consequences.’’ Hormone Research 49 (1998):
147–152. 

Weaver, D. R. ‘‘Melatonin and Circadian Rhyth-
micity in Vertebrates: Physiological Roles and
Pharmacological Effects.’’ In F. W. Turek and
P. C. Zee eds., Regulation of Sleep and Circadian
Rhythms. New York: Marcel Dekker, 1999. 

Wever, R. A. The Circadian System of Man: Results
of Experiments under Temporal Isolation. New
York: Springer-Verlag, 1979. 

JEANNE F. DUFFY
CHARLES A. CZEISLER

CLINICAL NURSE
SPECIALIST

See NURSE PRACTITIONER 

COGNITIVE-BEHAVIORAL
THERAPY

Cognitive-behavioral therapy (CBT) is a
combination of cognitive and behavior therapies
that are directive, time-limited, structured, and
place great emphasis on homework exercises.
While cognitive therapy emphasizes the role of
cognitive processes in the origin and mainte-
nance of psychological disorders, behavior thera-
py focuses on principles of learning theory and
the role of reduced reinforcement in the creation
and maintenance of these disorders. In cognitive
therapy, individuals learn to identify and moni-
tor distorted, negative thinking, to become aware
of the relationship between such thoughts and
negative assumptions about oneself—and of the
association between thoughts and feelings. Indi-
viduals also learn to apply techniques to chal-
lenge these thoughts. In behavior therapy,
individuals are taught to track the frequency of
targeted behaviors and to understand the rela-
tionship between these behaviors and their ante-
cedents and consequences. Furthermore,
individuals learn techniques to increase or de-
crease particular events, and are taught skills
such as problem solving, relaxation, and assert-
iveness. Both cognitive therapy and behavior
therapy assume that psychological problems can
be alleviated by teaching individuals new skills to
identify negative thoughts, form adaptive
thoughts, and alter maladaptive behavior pat-
terns. 

CBT is effective in treating the psychological
problems of older adults. In a review of empiri-
cally validated psychological treatments for older
adults (Gatz et al., 1998) reported that behavioral
and environmental interventions can help older
adults with dementia, sleep disorders, and de-
pression. 

Potential sources of change in
psychotherapy with older adults

Potential modifications to psychotherapeutic
regimens may be necessary due to the various
changes inherent in the aging process as a result
of development, cohort differences, and the so-
cial context of older adults. It is important to
keep in mind that these changes represent hy-
potheses in need of empirical investigation. Out-
comes of psychological interventions with older
adults indicate that maturational changes with
aging have no negative impact upon the use of
CBT with older adults. 

Development. Slowing in cognitive process-
es and memory changes may require changes in
cognitive-behavioral therapy. For instance, ther-
apeutic conversation may need to be slower and
simpler with older clients. Furthermore, it may
be necessary for therapists to repeat new materi-
al, to ask the client to summarize the information
to make sure that he or she understands it, and
to ask the client to take notes on important points
to increase recall of information and the effec-
tiveness of the therapeutic intervention. 

Changes in therapy may also arise as a result
of the more positive aspects of maturation. Older
adults have many useful strengths and existing
skills as a result of the stability of crystallized in-
telligence and the development of expertise in
several life domains. Rediscovering these skills,
rather than teaching new ones, may frequently
occur in therapy. It is also important to note that
the normal decline in fluid intelligence suggests
that the therapist may need to guide the older
adult to certain conclusions, rather than giving
suggestions and expecting the client to infer
them. 

Emotional changes that come with maturity
may also affect the presentation of problems, re-
quiring an adjustment of cognitive interventions.
Research on emotion suggests that young adults
experience pure and intense emotions, whereas
older adults experience both sad and happy
emotions in response to the same environmental
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or cognitive stimulus. Instead of replacing a neg-
ative, distorted thought with a more neutral or
positive thought, it may be more strategic to have
the older client focus on both the positive and
negative emotions experienced. 

A tendency for older adults to reminisce may
make it difficult to focus on the present in CBT.
Keeping an exclusively present-oriented focus
when working with older adults who want and
need to talk about the past is likely to be counter-
productive. It is important to allow time for remi-
niscence, which may be perceived as
reinforcement for other therapeutic work. 

Cohort differences. In working with older
adults, it is important to be aware of cohort dif-
ferences that may influence the process of thera-
py. Cohort differences refer to an individual’s
membership in a birth-year group and the social-
ization process that shapes the abilities, beliefs,
attitudes, and personality aspects of individuals
born in a specific cohort. The attributes of a co-
hort are believed to be stable as the cohort ages,
and thus differentiate it from those born earlier
and later. For example, later-born cohorts (peo-
ple who are now younger) have more years of
formal education, are superior in reasoning abili-
ty and spatial orientation, and are more extro-
verted. Consequently, it may be necessary to
change the wording of scales or assignments to
adjust to different education levels of earlier co-
horts and to adapt to cohort-specific values or ex-
amples in order to increase comfort with written
assignments given in CBT. Thus, younger thera-
pists working with older adults need to learn
what it was like to grow up before the therapist
was born because cohort differences in education
level, intellectual skills, and personality may in-
fluence the process of therapy. 

Social environment. Knowledge of the so-
cial context of older adults is crucial for appro-
priate interventions within both classic
behavioral and social learning models of therapy
because reinforcement contingencies that create
or maintain maladaptive behavior or negative af-
fect often arise from the environmental context.
Staff in nursing homes, for example, may reward
older adults for passively conforming to sched-
uled routines, a passivity that may result in re-
duced activity levels, lowered sense of control,
and worsened mood. In order to improve the cli-
ent’s mood, the environment will need to be
changed or staff will need to be consulted about
possible environmental changes in the client’s
highly structured residential setting. 

Cognitive-behavioral interventions for
late-life problems

Many older adults who seek help in therapy
deal with problems that threaten their well-
being, including chronic illness, disability, and
the death of loved ones. These problems are not
unique to late life, but they are likely to occur
more frequently at older ages. Furthermore, the
usual difficulties of life, such as disappointments
in love, arguments with family, and failure to
achieve goals, can also take place in late life. Fi-
nally, many persons who struggle with depres-
sion, anxiety, substance abuse, or psychosis in
their younger years continue to do so in their
later years. 

Chronic illness and disability. Conducting
CBT with distressed older adults often means
working with a population that is chronically ill,
physically disabled, or both, and that struggles to
adjust to these problems. In working with this
population, it is important to learn about chronic
illnesses and their psychological impact, control
of chronic pain, adherence to medical treatment,
rehabilitation strategies, and assessment of be-
havioral signs of medication reactions. 

A frequent element of treating chronically ill
or disabled elders is addressing concurrent de-
pression, since up to 59 percent of this popula-
tion experiences depression. Although there
have been few studies examining the effective-
ness of cognitive-behavioral therapy with medi-
cally ill older adults, results are encouraging for
both outpatient and inpatient populations. Ry-
barczyk et al. (1992) have identified five impor-
tant issues in applying CBT to chronically ill
older adults: (1) solving practical barriers imped-
ing participation, (2) acknowledging that depres-
sion is a separate and reversible problem, (3)
limiting excess disability, (4) counteracting the
loss of important social roles and autonomy, and
(5) challenging the thought of being a ‘‘burden.’’
For instance, in challenging the belief of being a
burden on a family caregiver, the therapist may
help the client to recall things he or she has done
for the family caregiver in the past, thereby pro-
viding the client with a greater sense of equity in
the relationship. Breaking down the issues facing
the chronically ill older adult is helpful to the
therapist in developing a strategy using both cog-
nitive-behavioral techniques and practical con-
siderations. 

In addition to treating depression in medi-
cally ill or disabled elders, cognitive and behav-
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ioral techniques are also effective in managing
pain associated with rheumatoid arthritis and de-
layed healing from injuries. Cognitive pain-
management methods include distracting one-
self from the pain, reinterpreting pain
sensations, using pleasant imagery, using calm-
ing self-statements, and increasing daily pleasur-
able activities. 

Depression. As mentioned previously, de-
pression is prevalent in older adults who are
chronically ill, disabled, or grieving; although
the prevalence of depression in older adults is
less than in young adults. Cognitive and behav-
ioral approaches are effective in relieving de-
pression in older adults. In treating depression,
CBT focuses on teaching new coping strategies
to deal with problems and on challenging those
thoughts that interfere with effective coping. The
client’s participation in daily events that affect
mood may also be addressed in therapy. By
using a chart to monitor the frequency of these
events, the therapist enables the client to see the
relationship between pleasant events and moods,
so that the frequency of pleasant events can be in-
creased while the frequency of unpleasant events
is reduced during the course of therapy. The
therapist may also use the dysfunctional-thought re-
cord, a technique showing self-talk and negative
interpretation of events, to enable the client to
recognize distorted thoughts and replace nega-
tive and irrational thoughts with more adaptive
ones. 

Anxiety. Anxiety is fairly common in late
life, but it is an understudied problem. Results
from various studies indicate that brief courses
(less than twenty sessions) of cognitive-behavioral
therapy may be effective in treating late-life anxi-
ety. In cognitive therapy, distorted thoughts that
may exacerbate anxiety, such as ‘‘My heart is
beating faster, which means I am about to have
a heart attack’’ are challenged (Wetherell, 1998).
Other cognitive restructuring techniques consist
of making more accurate risk estimates; ‘‘de-
catastrophizing’’ by determining ways to cope
with the feared situation; stopping thoughts by
noticing and eliminating anxiety-provoking
thoughts; and replacing automatic, anxious
thoughts with positive thoughts. Relaxation
training is often combined with diaphragmatic
breathing and cognitive restructuring. For a re-
view of treatment of anxiety in older adults, see
Wetherell (1998). 

Alcohol abuse. Even though alcoholism
rates are lower for older adults than for younger

adults, older problem drinkers often drink in re-
sponse to loneliness, depression, and poor social-
support networks. Consequently, CBT for the
treatment of alcoholism in older adults focuses
on improving the client’s life in various ways in
addition to just abstaining from drinking.
Studies indicate that CBT models are effective in
treating alcoholism in older adults, although fur-
ther research is needed because not all studies
have included a control group. 

Stopping drinking completely, or at least
achieving a period of abstinence followed by very
limited and controlled drinking is a mandatory
goal in treatment. Analysis of the drinking be-
havior itself also takes place to figure out the mal-
adaptive purpose underlying the drinking
behavior. Coping skills and behavior alternatives
are then developed and practiced in therapy to
handle situations in which the urge to drink
arises. Irrational thoughts associated with the
drinking are also challenged during therapy to
increase the mood and self-esteem of the client,
which in turn helps to control drinking behavior.

Conclusion

CBT may be effectively adapted for use with
older adults by applying minor modifications to
clinical techniques, since the principles of cogni-
tive and behavioral theory are assumed to be sim-
ilar for older and younger adults. Deciding
which modifications to make, and how to con-
duct them, relies on a complete understanding
of the various changes inherent in the aging pro-
cess as a result of development, cohort differ-
ences, and the social context of older adults.
Applying CBT to older clients entails several
challenges, including learning about the social
environment of older adults, working with cli-
ents whose experiences may be different from
and prior to those of the therapist, and dealing
with the interplay of physical and psychological
problems on a frequent basis. Those who take on
the challenge are likely to discover that their
ideas about therapy and about aging will be
transformed by working with older clients. 

BOB G. KNIGHT

GIA S. ROBINSON

See also ALCOHOLISM; ANXIETY; BEHAVIOR MANAGE-

MENT, BEREAVEMENT, DEPRESSION; GERIATRIC PSYCHIA-

TRY; INTELLIGENCE; PSYCHOTHERAPY. 
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COHORT CHANGE
The concept of cohort change, which is an at-

tempt to link the ‘‘biological rhythm of human
existence’’ (Mannheim, 1952) with the ‘‘evolu-
tion of the social order’’ (Parsons, 1951), is a
prime example of a tool designed to analyze link-
ages between the micro (i.e., individual) and
macro (i.e., societal) levels of human reality. The
phenomena of cohort replacement creates op-
portunities for societies to rethink, and perhaps
redefine, individuals’ roles, rights, responsibili-
ties, and rewards. This connection between
changes in culture and the gradual and continu-
ous processes of individual aging, birth, and
death has led sociologists to investigate how these
demographic processes may intersect with per-
sonality development. 

Although cohorts can be defined in a variety
of ways (e.g., a new cohort of graduate students,
a new cohort of employees), questions of cohort
change, cohort replacement, and cohort succes-
sion are primarily about birth cohorts—people
born within a given time period. Ryder (1965)
described the process of cohort change as an il-
lustration of ‘‘demographic metabolism.’’ Social
change and population processes are interde-
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pendent because the composition of society (ag-
gregate characteristics of the set of individual
members) is always in flux. Fertility and in-
migration infuse a society with new members,
while mortality and out-migration deplete a soci-
ety of its members. The continuing change in a
society’s membership creates a dynamic at the
macro level that is different from the micro-level
dynamic of individual aging. Aging as an individ-
ual, biological process also has social implica-
tions, because as people age they move from one
set of roles or positions to another. In addition,
aging is connected to population dynamics
through fertility, mortality, and in- and out-
migration. Therefore individual aging creates
connections between the pace of demographic
change and societal transformation. Cohort con-
tinuity through the life span provides the ele-
ment of stability, whereas the perpetual entry,
aging, and exit of successive cohorts provide flex-
ibility. 

Although initially framed as ‘‘the problem of
generations’’ (Mannheim, 1952), the issue under
consideration was essentially that of cohort suc-
cession—the entry, aging, and exit of successive
cohorts—and how it is linked to social change. In
1965, Norman Ryder formulated one answer to
this question by describing how cohort character-
istics (e.g., size, race/ethnic composition, average
level of education) could provide the impetus for
social change. The impetus for social change in
his demographic approach concentrated on an
easily observable feature, the equilibration of
supply and demand. For example, an unusually
large cohort (e.g., the baby-boom cohort) would
require building more schools, hiring more
teachers, and perhaps the development of com-
munity activities for children. In contrast, an un-
usually small cohort might motivate an emphasis
on small classroom size or changes in immigra-
tion policy. Although these stimulus-response
pairings seem logical, they represent a subset of
a much larger number of possible pairings. Why
was the response to the baby boom a school con-
struction program rather than a massive shift to
home schooling? And if a small cohort cannot sat-
isfy the demand for labor, why not change expec-
tations and policies governing the average
workweek, the frequency of vacations, and/or the
child labor laws? These questions illuminate the
heart of the puzzle. For it is not only the objective
features of a cohort—by itself or relative to those
of adjacent and/or coexisting cohorts—that de-
termine the societal response to the demograph-

ic stimulus. Subjective factors are also important,
for it is here that the link between the perceived
importance of the stimulus and the appropriate
response (e.g., relative to constraints, expecta-
tions) is forged. 

That the biological process of aging is em-
bedded in a social context creates variability in
the experience of aging. This variability can be
expressed as the difference between individuals,
between cohorts, and over time. But it is not sim-
ply time (or historical location) that accounts for
this variability, for shared experiences require a
common framework of perception, interpreta-
tion, and reaction. The methodology of cohort
analysis requires that people be classified into
groups initially based on quantitative markers
such as age, date of birth, date of marriage, or
date of hire. Group boundaries are created rela-
tive to start dates and similar to any grouping ex-
ercise, boundary problems are encountered. If it
is a birth-year cohort that is of interest, should
that year run from January 1 through December
31, from September 1 through August 31, or
some other start and end date? How is it sensible
to assign two people born on consecutive dates to
different cohorts? 

While birth cohorts are often used to orga-
nize individuals, for analytic purposes the subjec-
tive experiences of cohort members must also be
considered. The fact that each cohort is defined
by a unique intersection of biography and history
provides the possibility for commonality of sub-
jective experience, but this potential is actualized
only if the subjective experience of history is the
same or similar across cohort members. Events
must arouse the same kind of outrage or celebra-
tion; ideas must elicit similar levels of inspiration
or aversion; public figures must be viewed with
similar levels of admiration or revulsion. 

Early development of the concept of
cohort

Cohort approaches to the study of aging and
social change have historically focused on the re-
lationship between theoretical and empirical uses
of the concept. During the 1970s, researchers
continued to struggle with an operationalization
of cohort study that did not invite ambiguities in
the interpretation of research findings. For ex-
ample, when comparing people of different ages
at one point in time, cohort (based on year of
birth) and age (the difference between current
year and year of birth) cannot be distinguished.

242 COHORT CHANGE



When extending the information across time—
such as comparing people of the same or differ-
ent ages at different points in time—cohort, age,
and year (as the measure of historical time) are
intertwined. Age equals current year (history)
minus birth year (cohort). Irving Rosow argued
in 1978 that focusing attention on methodologi-
cal solutions to the confounding of age, period,
and cohort resulted in the neglect of conceptual
and empirical development of the concept of co-
hort. His question, ‘‘What actually is a cohort?’’
pointed to uncertainties in the definition of co-
hort and the difficulties inherent in measuring
and modeling the complex processes and histori-
cal circumstances that cohort members collec-
tively experience. Nevertheless, Rosow conceded
that until the mechanisms that translated cohort
characteristics into different attitudes and behav-
iors could be specified in models, cohort, mea-
sured simply as shared birth year, remained a
useful proxy measure. 

Norval Glenn, an early proponent of cohort
analysis, conducted much research on social
change in attitudes and behaviors. He also
warned of the dangers of complete reliance on
technical expertise at the cost of careful theoreti-
cal development in cohort analyses (see Glenn
and Grimes, 1968; Glenn and Zody, 1970;
Glenn, 1974)—sophisticated statistical tech-
niques alone would not solve the linear restric-
tions of age, period, and cohort effects in
quantitative analysis. Glenn maintained that
while Ryder’s classic essay developing the con-
nection between cohort succession and social
change was extremely influential, it contained
few specifics on the techniques of research. 

In addition to this emphasis on cohort analy-
ses, a second branch of cohort literature attempt-
ed to ground cohort research more firmly in a
consideration of social structural constraint and
facilitation. Age stratification theory, an attempt
to link a structural perspective to the study of in-
dividual behavior, emphasized the manner in
which the age structure of societal roles orga-
nized members into hierarchies (see Riley, 1973;
Riley, Johnson, and Foner, 1972; Riley, 1987).
Matilda White Riley combined a cross-sectional
approach to age group differences with a longi-
tudinal perspective that considers what happens
to particular cohorts as they move through time.

From age stratification theory grew the life-
course perspective, which is now the dominant
approach in social gerontology. The life-course

perspective draws on diverse intellectual sources
to study differences in aging across cohorts by
capturing individual biography within the con-
text of social structure and historical circum-
stance. Glen Elder was one of the first to conduct
micro-level research using longitudinal data on
children’s lives to systematically study change in
families and children over time. Since then, the
use of the life-course perspective to connect tra-
jectories of individual lives to larger societal
changes has been fueled by the development of
new analytic techniques. These techniques allow
researchers to represent underlying dynamics of
aging, to assess the multilevel contextual impact
of environments on individual level outcomes,
and to model the individual-level processes that
correlate individual outcomes with individual
characteristics over time (see Tuma and Hannan,
1987; Kreft and de Leeuw, 1998). 

Examples of cohort diversity

Compared to cohorts who lived in the 1800s,
cohorts who came of age during the 1900s had
a different experience of aging. In 1900, the me-
dian age for men was 23 years old; for women 22.
By 1999, the median age had risen to 34 for men
and 37 for women, in part a reflection of changes
in fertility rates, but also linked to changes in life
expectancy. In 1900, life expectancy for men was
46 years, for women, 48 years—compared to 74
and 79, respectively, in 1999. The proportion of
men and women aged 65 and older more than
tripled (from 4 to 13%) during the twentieth cen-
tury. Compared to earlier cohorts of 40 year
olds, the cohorts of today’s 40 year olds do not
view their lives as almost over: the expectation of
longevity has allowed people to contemplate sec-
ond careers, and retirement is often viewed as an
enjoyable time of life. 

Increased life expectancy not only adds years
to life; the anticipation of living to older ages
transforms the subjective experiences of younger
people as well. So, with regard to fertility, for ex-
ample, not only did the fertility rate drop from
an early 1900s high of 3.6 births to 2.1 births in
2000, but the timing of births moved to some-
what older ages. Comparisons of relatively recent
fertility behavior demonstrates this point: in the
1960s, most childbearing occurred among
women in their early twenties; while in 2000,
birth rates for women in their early twenties and
late twenties are almost equal, declining only
among women in their thirties. The lives of con-
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temporary women are organized much differ-
ently than the lives of their mothers and
grandmothers. Women are bearing more chil-
dren out-of-wedlock, marrying later, staying in
school longer, becoming increasingly active in
the labor force, and working in a wider variety of
positions. 

Net change and gross change

Studies of cohort change emphasize a dy-
namic different from that employed by studies of
individual change and development. As an ex-
ample, consider polls that measure approval rat-
ings for elected officials. To examine change at
the individual level, it is necessary to interview
and reinterview the same respondents. Each
time a respondent registers an approval level,
the question of change requires a comparison to
that individual’s previous responses. Changes
can be linked to respondents’ experiences dur-
ing the interval. Respondents could alternate be-
tween positive and negative reactions to an
elected official as the official’s actions in turn
pleased and then displeased them. Although this
type of volatility in approval ratings may carry
certain disadvantages, so long as an equal num-
ber of people are switching directions, they can-
cel each other out. The official could therefore
enjoy a majority approval rating on a continuous
basis, even though the vast majority of people
voiced disapproval sometime during the mea-
surement period. In other words, the balanced
magnitude and direction of gross change
(change at the individual level), results in no
change in the approval rating (zero net change).
While the composition of those citing favorable
versus unfavorable opinions may change, at any
given time the official may continue to do a
‘‘good’’ job according to the majority of constitu-
ents. Gross change, therefore, refers to the volume
of change at the individual level (how often indi-
vidual evaluations shift from positive to negative
or vice versa), whereas net change refers to a
change at the aggregate level (i.e., whether the
overall approval rating is higher or lower). 

Under conditions of relative stability, these
two measures of change may not be very differ-
ent. For example, if one assumes that retirement
is an absorbing state (i.e., a state that, once en-
tered, cannot be vacated), then once a member
of a particular cohort shifts from employment to
retirement, no subsequent shifts occur. As a con-
sequence, the labor-force participation rate char-

acterizing that cohort progressively declines.
However, if retirement (at least within certain
age ranges) is a temporary status, then the labor-
force participation rate for a given cohort can re-
main stable, even though individual members of
the cohort are regularly moving in and out of
employment. In contrast, comparing different
cohorts who occupy the same age range at differ-
ent points in time may reveal the impact of co-
hort replacement. If the average age of
retirement is gradually declining, then compar-
ing different cohorts at ages sixty to sixty-four,
for example, will also show a decline in labor-
force participation rates, as progressively more
members of successive cohorts move into retire-
ment at younger ages, demonstrating that the
timing of the retirement transition is changing.

Challenges in studying cohort change

In trying to disentangle the various clocks
that govern aging, careful conceptualization, rich
data, and advanced analytic techniques are all es-
sential. Because of the tendency to use chrono-
logical time as the measure for all the various
clocks, ambiguous results are often produced:
Cohort and period differences become con-
founded in trend data because different cohorts
are compared in different historical periods; age
and cohort differences are confounded in cross-
sectional data because people who share cohort
membership are also the same age; and age and
period effects are confounded in intra-cohort
trend data because people age into new historical
periods. 

The key to understanding the linkage be-
tween cohort change and social change will be an
explanation of how a shared common under-
standing—a shared social consciousness—is cre-
ated by cohort members, and how this
understanding resembles or contradicts that of
earlier cohorts or same-aged people of a differ-
ent mind. 

MELISSA HARDY

ANDREA E. WILLSON

See also AGE; AGE-PERIOD-COHORT MODEL; BABY

BOOMERS; LIFE COURSE; POPULATION AGING; THEORIES,
SOCIAL. 
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COMORBIDITY
See GERIATRIC MEDICINE 

COMPETENCY
The determination of competency is a critical

one in a liberal democracy as it tries to balance
the values of self-determination and the protec-
tion of innocents from harm. This determination
becomes particularly important in elderly per-
sons for whom chronic illness and mental disabil-
ity both necessitate and frustrate decisions about
medical treatment, about institutional place-
ment, and, sometimes, about the quality of life it-
self. While there is no ‘‘Holy Grail’’ by which to
judge competency (Roth et al.), careful consider-
ation of this important social construct is neces-
sary to maximize patient independence and well-
being. 

Although American society highly values
freedom and autonomy, there are competing
values. In the provision of health care, patient
autonomy has been a relatively new arrival, com-
ing of age in the rights movements of the 1960s
and 1970s. More tried and true for health profes-
sionals are the principles of beneficence (to help)
and nonmaleficence (to do no harm). Usually
these old and new values do not come into con-
flict. Patients seek the care of physicians in order
to relieve or prevent suffering. They voluntarily
go to physicians because the latter are profession-
als with special technical knowledge and practical
wisdom about the relief of suffering. In most in-
stances patients exercise their autonomy by ask-
ing physicians for advice and then following it.
(Youngner). 

Sometimes, however, patients and their phy-
sicians do not agree about what is best for the pa-
tient. Physicians often deal with such conflicts by
overriding patients’ wishes directly, by force, or
indirectly, by manipulation or deceit. This is pa-
ternalism; the physician acts unilaterally in what
he or she perceives as the patient’s best interest.
Today paternalism has been, for the most part,
rejected. The notion of competence, however, of-
fers a way out of the impasse: in order to exercise
freedom of choice and accept responsibility for
that choice, a person must have the mental ability
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to do so. Although freedom of choice is valued,
society wants to prevent harm to persons who are
inherently unable to make choices. 

Competency is one of five elements of the
legal and moral doctrine of informed consent
that governs the complicated exchange of infor-
mation about treatment options and the deci-
sions that result from it (Meisel et al.). The other
elements are voluntariness, provision of ade-
quate information, understanding, and the mak-
ing and expression of an actual decision.
Competency refers to mental and decision-
making capacities inherent in the patient. 

Competency is decision- and situation-
specific. One person may be competent to make
medical decisions but incompetent to handle fi-
nances; another may be competent to consent to
a chest X-ray but incompetent to agree to compli-
cated surgery. Competency can fluctuate over
time. For example, a patient may become very
confused when experiencing a high fever, but be
quite clear when his or her temperature returns
to normal (Appelbaum et al.). Some patients may
be found globally incompetent—they lack the ca-
pacity to make any important decisions in their
lives. In such cases a guardian of person must be
appointed. 

Competency and capacity

Although the terms ‘‘competency’’ and ‘‘ca-
pacity’’ are often used interchangeably, they dif-
fer in a critical manner. ‘‘Competency’’ is a legal
term. People are presumed competent until
proven otherwise. Competency is also a thresh-
old concept—one is either competent or not
competent. (Buchanan et al.). If a person is com-
petent, he or she has the right and the responsi-
bility to make decisions in life, including medical
decisions. If a person is incompetent, he or she
loses those rights and responsibilities. Someone
else must make the decisions for that person. 

‘‘Decision-making capacity,’’ on the other
hand, is a clinical term that is used to describe va-
rying degrees of mental ability, ranging, for ex-
ample, from none to slight, moderate, or
excellent. Unlike competency, decision-making
capacity describes a spectrum of ability
(Youngner). Clinicians know that people’s inher-
ent ability to make decisions, unlike their legal
right to do so, is not an all-or-nothing phenome-
non. At one end of the spectrum is the comatose
patient, totally unable to make decisions; at the

other end is the totally calm, intelligent, rational,
decisive, and self-aware person. In reality most
patients fall someplace in between. Inherent
qualities such as character (e.g., difficulty making
decisions), neurosis (e.g., fears and anxieties),
and illness-imposed qualities (e.g., pain, fear, iso-
lation, diminished self-image, or dementia) at-
tenuate decision-making capacity to some
degree. The critical question, then, is when, on
this spectrum of ability, society is willing to take
away a person’s right and responsibility to make
his or hers own decisions. 

Drawing the line between competency
and incompetence

Except at the extremes (the comatose patient
or the ideally rational one), wherever one draws
the line on the decision-making capacity spec-
trum, persons with some degree of capacity will
be denied the legal right to make decisions while
others with some degree of impairment will be al-
lowed that right. For example, a patient with se-
vere dementia may be judged incompetent but
still have credible opinions about the quality of
his or her care. Similarly, a patient may be
judged competent despite some forgetfulness
and confusion. 

In order to be judged incompetent, patients
must have evidence of mental illness that demon-
strably affects their judgment about the matter at
hand. Neither mental illness nor disturbed judg-
ment alone is sufficient to prove incompetence.
Patients with depression, dementia, or even
schizophrenia may have adequate decision-
making capacity to take responsibility for medi-
cal, financial, or other personal decisions. How-
ever, poor judgment alone is not adequate for a
legal determination of incompetence. Neurosis,
character flaws, and situational upset generally
do not qualify as reasons to excuse persons from,
or deprive them of, responsibility for their
choices. 

To demonstrate incompetence, then, one
must show that mental illness has disrupted a
person’s judgment about a particular decision or
set of decisions to the point where he or she can-
not have, and no longer should have, that deci-
sion-making responsibility. What type of criteria
and tests can be applied to make this determina-
tion? 

Alan Buchanan and Daniel Brock have sug-
gested three fundamental attributes necessary
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for adequate decision making: (1) understanding
and communication, (2) reasoning and delibera-
tion, and (3) a stable set of values (Buchanan).
‘‘Understanding’’ includes the abilities ‘‘to re-
ceive, process and make available for use the in-
formation relevant to particular decisions.’’
‘‘Relevant’’ means the information that is neces-
sary for making a specific decision—that is, rec-
ommended treatment, alternative treatments
(including no treatment at all), and the benefits
and burdens of each alternative. Patients must
also be able to communicate their questions, con-
cerns, and decisions. Paul Appelbaum and
Thomas Grisso argue that communications must
be stable ‘‘long enough for them to be imple-
mented.’’ 

The ability to reason and deliberate requires
the patient to understand the consequences of
making certain choices in terms of how they fur-
ther one’s good or promote one’s values. It also
includes some ability to use probabilistic reason-
ing and to understand the implications of cur-
rent decisions for future outcomes (Appelbaum
and Grisso). While rational thinking is an impor-
tant consideration, few decisions in life are en-
tirely rational. Appelbaum and Grisso note that
‘‘Rational manipulation involves the ability to
reach conclusions that are logically consistent
with the starting premises. . . . Assessing the rele-
vant capacities requires examining the patient’s
chain of reasoning.’’ 

Finally, patients must have a stable set of val-
ues and a notion of well-being that is minimally
consistent and stable. That is, they must have a
sense of the good that is authentic to them and
against which they can judge the outcomes of
their decisions. 

There is no unique or consistent correspon-
dence between various organic or psychological
states and specific loss of these fundamental attri-
butes. For example, dementia might disrupt the
ability to retain relevant information, but deliri-
um or severe anxiety also could produce such a
deficit. One must remember that each of the at-
tributes necessary for decision making—the abili-
ty to understand and communicate, the ability to
reason, and a stable set of values—is most often
partially, rather than completely, compromised.
This leaves the evaluator in the position of mak-
ing a weighty decision as to whether the compro-
mise is sufficient to declare the patient
incompetent. 

There are, however, some objective guide-
lines for making this judgment. First, a caveat is

in order. Because competency is such a multidi-
mensional concept and because the tests for mea-
suring it vary according to the circumstances of
the case, there is no single, correct test. No specif-
ic psychometric or clinical tests exist to opera-
tionalize the determination of competency. Tests
such as the Mini-Mental State Exam, which at-
tempt to quantify cognitive ability, and more
general tests, such as the comprehensive mental
status examination, do not in themselves provide
the answer. A low score on a quantitative test or
deficits detected on clinical examination (e.g.,
loose associations, memory deficits, and pres-
sured speech) will certainly raise suspicions
about competency. The key question remains,
however, Do these deficits impair the patient’s
capacity enough that the authority to make deci-
sions should be assigned to someone else? Vari-
ous tests for evaluating competency have been
suggested in the literature. 

Buchanan and Brock identify three tests of
competence that are ‘‘more or less stringent’’ and
‘‘strike different balances between the values of
patient well-being and self-determination.’’ 

1. The first test is that the patient is merely able
to express a preference. This is a minimal
standard and leaves unexamined the pa-
tient’s capacities for understanding, reason-
ing, and whether or not the decision
conforms with the patient’s own values.

2. A somewhat more stringent test relies on the
outcome of patients’ decisions—that is, pa-
tients are competent if their decisions seem
reasonable to others. Although such a stan-
dard can often be expected to protect patient
well-being, it does so in a manner that may
not, in fact, reflect the values of the patient.
It also makes inferences about patients’ abili-
ty to understand and deliberate about their
choices, inferences that may be mistaken.
Therefore, this standard may fail to respect
patient self-determination and, consequent-
ly, well-being.

3. The most stringent standard examines the
process of reasoning that precedes and re-
sults in the specific decision in question. Of
the three tests, the process test alone makes
an attempt to evaluate decision-making attri-
butes directly. Here, one examines the actual
ability to understand, reason, and hold a sta-
ble set of values.

Should the standard for determining compe-
tence be the same in all cases, or should it vary
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with each decision and clinical context? With few
exceptions (Culver and Gert) most people reject
the notion of one standard, endorsing instead a
sliding scale that demands a more stringent stan-
dard when patients’ choices seem to threaten
their well-being. (Roth et al.). This decision-
relative approach is the one most often used in
the clinical setting, and reflects health profes-
sionals’ and society’s effort to reach an acceptable
compromise when patients’ decisions seem to
threaten their well-being. When patients agree to
recommendations for treatment that have an ex-
cellent chance of restoring health and without
which they are likely to die, their competence is
rarely called into question. For example, if a
mildly demented male patient were to agree to
lifesaving but relatively risk-free surgery for
acute appendicitis, it is unlikely that his physi-
cians would call in a psychiatrist to examine the
reasoning behind his decision more deeply. On
the other hand, if the same patient refused the
surgery, the test for competency would likely be-
come more stringent. 

Similarly, when patients refuse treatments
that are unlikely to benefit them and carry great
risks (e.g., a highly invasive experimental thera-
py), their competence will rarely be challenged.
Under these circumstances it is the decision to ac-
cept the risky treatment that will be subjected to
greater scrutiny. 

Who should evaluate competency?

Although competency is at root a legal deter-
mination, physicians routinely make competency
judgments in the acute care setting. While these
determinations could theoretically be challenged
in court retrospectively, they rarely are. For non-
urgent competency evaluations, such as compe-
tency of a person for nursing home placement,
a court hearing must be held and a formal guard-
ian appointed. Physicians’ opinions are rarely
challenged in these more formal legal settings.
What type of physician should make competency
evaluations? The answer is relative to the situa-
tion. Psychiatrists and clinical psychologists are
the most trained to recognize and treat mental
illness. Many of these specialists are experienced
in competency evaluations. However, if a patient
is comatose, severely demented, or wildly psy-
chotic, and the situation is urgent, an expert
opinion may be superfluous; the competency de-

termination may be readily handled by the pri-
mary physician. 

STUART YOUNGER, M.D.

See also ADVANCE DIRECTIVES FOR HEALTH CARE; AS-
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COMPRESSION OF
MORBIDITY

As people live longer, some fear that they will
spend additional years in poor health, disabled,
and demented. In contrast, the compression of
morbidity hypothesis (1980) posits that people
can have both a longer life and a healthier old
age. To do so, it is necessary to postpone the
onset of morbidity (e.g., disability), through
healthy preventive practices, more rapidly than
death is postponed. 
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Figure 1

SOURCE: Author

Figure 1 depicts three future scenarios for
morbidity and longevity. At present, disability
begins to be detectable around age fifty-five in
the average individual, and death occurs, on av-
erage, a bit after seventy-five years of age. Most
disability occurs between these points, and the
level of disability increases with time, as shown by
the areas of the triangles. At some future time
there could be (I) extended life expectancy but
no change in the time of first disability. If that
would be the case, each typical life would have
more morbidity than at present. This scenario
has been termed the ‘‘failure of success.’’ Or
there could be (II) extended life expectancy and
postponed morbidity by about the same amount,
so that everything happens the same but a bit
later. Or there could be (III) more emphasis on
postponing disease than on increasing life expec-
tancy, thereby compressing morbidity between a
later age of onset and a more slowly rising age at

death. Morbidity and disability then would de-
crease for the typical person, and medical care
costs might decline as well, providing relief for
cost pressures on Medicare. 

Data support the view that compression of
morbidity is occurring, and can be made to occur
more rapidly. First, life expectancy at advanced
ages has plateaued rather than having increased
markedly, as previously predicted. In the United
States the life expectancy of women at age sixty-
five, for example, has increased only 0.7 years
since the 1980s. Second, epidemiologic studies
have documented the ability to postpone the
onset of disability by eight years through exer-
cise, weight control, and not smoking. Over the
period from 1982 to 1999, disability rates in the
United States decreased at 2 percent per year
while mortality rates declined only 1 percent per
year. Third, randomized trials of health en-
hancement programs in seniors have shown re-
ductions in health risks and medical care costs of
10 to 20 percent. 

There are three stages in developing docu-
mentary evidence to support health policies di-
rected at improving senior health: (1) a
theoretical framework, as represented by the
compression of morbidity hypothesis; (2) the epi-
demiologic data to establish proof of the concept;
(3) randomized trials to establish the ability to in-
tervene successfully. These data are now abun-
dant. 

The paradigm of a long, healthy life with a
relatively rapid terminal decline represents an
attainable ideal. Health policies must be directed
at modifying those health risks which precede
and cause morbidity if this ideal is to be ap-
proached for a population. 

JAMES F. FRIES, M.D.

See also FRAILTY; LIFE SPAN; OLDEST OLD. 
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CONGREGATE AND HOME-
DELIVERED MEALS

The Nutrition Program for the Elderly
(NPE), part of the Older Americans Act (OAA)
grants for state and community programs on
aging, helps ensure a healthy, well-balanced diet
for older Americans. Through this program, se-
niors who might otherwise be isolated and lone-
ly, or who cannot afford to buy or prepare meals
for themselves, do not have to go without food.
They can eat a meal and socialize with their
friends in a neighborhood setting, or they can
have nutritious meals delivered to their home,
often by a volunteer. 

Rolland Digre (right) delivers a meal to homebound Dolly Bogen in May 2001 in Hendricks, Minnesota. The
local Meals on Wheels program in Hendricks delivers quality meals to to the city’s growing senior citizen
population. (AP/Wide World photo.)

The NPE is administered by the Administra-
tion on Aging of the U.S. Department of Health
and Human Service through the national net-
work of state and area agencies on aging. The
U.S. Department of Agriculture (USDA) Food
and Nutrition Service contributes cash and com-
modity foods to support the NPE. 

Congregate and home-delivered meals are
available to seniors free of charge, though partic-
ipants are encouraged to contribute toward their
costs. Any senior who is at least age sixty is eligi-
ble for the program, and so are spouses, regard-
less of age. Seniors do not have to meet any
income test or other requirements to receive
meals under the program. 

Community nutrition programs are especial-
ly important for the very old, people living alone,
people at or near the poverty line, minorities,
and people with failing health or physical or
mental impairments. NPE therefore tries to lo-
cate meal sites where vulnerable and at-risk frail
older persons live. 

During the 1960s senior citizen advocates
began to push for a national program to protect
the nutritional health of seniors. Their advocacy
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was spurred, in part, by a 1965 USDA nutrition
study that attracted attention with its finding that
95 million Americans did not consume an ade-
quate diet, including 6 to 8 million older persons.
In response, Congress appropriated $2 million
in 1968 for nutrition demonstrations and re-
search. These groundbreaking demonstrations
led to the creation of community nutrition pro-
grams for the elderly. The federal legislation au-
thorizing the NPE was sponsored by Senator
Edward M. Kennedy and signed into law March
1972 by President Richard M. Nixon. 

For the fiscal year 2000, Congress appropri-
ated $512 million for the NPE. The federal gov-
ernment uses a population-based formula to
apportion NPE funds to states. State Units on
Aging transfer the funds to Area Agencies on
Aging (AAA), which in turn contract with com-
munity nutrition providers. In some cases, the
AAAs also provide services themselves. Commu-
nity nutrition programs have various other
sources of funding that include state and local
government, in-kind contributions, private do-
nations, and voluntary contributions from partic-
ipants. In 1997 these additional resources totaled
$621 million. 

A similar nutrition program for Native
American elders is authorized by Title VI of the
OAA. The Administration on Aging awards
funds directly to federally recognized Indian
tribal organizations and nonprofit private orga-
nizations serving Native Hawaiians. Indian tribal
organizations may select an age below sixty for
defining an ‘‘older’’ person for their tribes. 

Good nutrition and healthy aging

Good nutritional health is vital to healthy
aging, and a proper diet provides the energy and
nutrients the body and mind need. Experts
agree that the risk for malnutrition is high
among specific groups of elder Americans, espe-
cially those with inadequate income to purchase
food, those who are isolated, and those who suf-
fer from illness, disease, and other conditions af-
fecting independence. 

The dangers of poor nutrition have been
well documented. Risks include: decreased life
span, premature nursing home admission, in-
creased disease incidence and chronic disability,
increased hospitalization, and longer hospital
stays. In addition to severe health problems, se-
niors who are malnourished are more likely to
need home care or to be placed in an institution.

Community nutrition programs are a first
line defense against hunger and can change
older people’s lives. The following list (Nutrition
Screening Initiative; Older Americans 2000) shows
why: 

• Four out of five older adults have chronic
diseases that are affected by diet.

• Only 13 percent of older adults eat the mini-
mum amount of fruits and vegetables they
need.

• Older persons living in poverty are nearly
twice as likely to have a poor diet (21 per-
cent) as those at or above the poverty level
(11 percent).

• One of every five older people has trouble
walking, shopping, and/or buying and cook-
ing food, especially as they get older.

Warning signs of poor nutritional health

The Nutrition Screening Initiative, a multi-
faceted national health initiative led by the Amer-
ican Academy of Family Physicians, the American
Dietetic Association, and the National Council on
the Aging, has developed a screening tool to
identify signs of malnutrition in older adults.
Some of the risk factors are the following: 

• Eating too little or too much
• Tooth or mouth problems that make it hard

to eat
• Poverty (not enough money to buy food)
• Eating meals alone (social isolation)
• Taking three or more different prescription

or over-the-counter drugs a day
• Involuntary weight loss/gain (ten pounds in

the last six months)
• Alcohol abuse (three or more drinks almost

every day)
• Acute/chronic illness or recent hospitaliza-

tion

Help in staying healthy

Across the country, in neighborhoods small
and large, community nutrition programs serve
over 1 million meals a day to seniors at least once
a day, five or more days a week. In 1997, more
than 116 million meals were served to about 2
million older persons in congregate settings and
over 123 million meals were served to about
890,000 homebound older persons. 

Congregate meals. Congregate meal sites
are located in senior centers, senior housing
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projects, schools, churches, and other communi-
ty settings. Community nutrition programs also
deliver supportive services other than a meal, in-
cluding nutrition and health screening, and nu-
trition education. When possible, transportation
is offered to and from meal sites for those who
need it. Many meal sites have outreach programs
and linkages with other community agencies to
locate hard-to-reach, isolated, or underserved
older people. As a result, the NPE helps provide
access to many other health, housing, and social
services. 

The costs of a congregate meal in 1997 aver-
aged $4.60. While many elders drop in at com-
munity meal sites quite frequently (60 percent
usually participate four or five days a week), oth-
ers participate only occasionally. 

Home-delivered meals. The first Meals on
Wheels program was established in 1954, in Phil-
adelphia. Today, home-delivered meals are
available throughout the country. They are pro-
vided by congregate meal sites, affiliated and
nonaffiliated food service establishments, and
other community organizations. 

In 1997, the cost of preparing a home-
delivered meal averaged $3.65. The use of vol-
unteers to deliver the meals and provide friendly
visiting helps keep the costs low. Persons may be
homebound because of illness, disability, or isola-
tion. Some homebound elders may need meals
delivered for only a short while, following a hos-
pital stay. People with more extensive needs may
require home-delivered meals in addition to
other community-based long-term care and so-
cial support services. For these people, home de-
livery of meals is crucial to their ability to remain
independent. 

Where to go for more information

To learn more about community nutrition
programs, contact the local office on aging, go to
www.aoa.gov, or call (in the United States) the
Eldercare Locator at 800-677-1116. More infor-
mation about nutrition and aging can be ob-
tained from the organizations listed below. 

Food and Nutrition Information Center, Room
304, National Agriculture Library Building,
U.S. Department of Agriculture, Beltsville,
MD 20705-2351; Tel (301) 504-5719; Fax
(301) 504-6409; E-mail fnic@nalusda.gov;
Web site www.nalusda.gov/fnic/ The Food

and Nutrition Information Center provides
information to professionals and the general
public on human nutrition, food service
management, and food technology.

Meals on Wheels Association of America (former-
ly the National Association of Meal Pro-
grams), 1414 Prince Street, Suite 202,
Alexandria, VA 22314; Tel. (703) 548-5558;
Fax (703) 548-8024; E-mail mowaa@
tbg.dgsys.com; association’s web site is at
www.projectmeal.org MOWAA is the oldest
trade association in the United States for nu-
trition services providers. It offers training
and technical assistance to those who plan
and conduct congregate and home-
delivered meal programs.

National Association of Nutrition and Aging Ser-
vices Programs, P.O. Box 9007, Grand Rap-
ids, MI 49509-0007; Tel. (616) 531-9909 or
(800) 999-6262; Fax 616-531-3103; E-mail
NANASP@mindspring.com. NANASP is a
membership and advocacy organization for
professionals working in or interested in the
fields of aging, community-based services,
and nutrition and the elderly.

National Policy and Resource Center on Nutri-
tion and Aging, Department of Dietetics and
Nutrition, Florida International University,
University Park, OE200, Miami, FL 33199;
Tel (305) 348-1517; Fax (305) 348-1518;
TTY (800) 955-8771; E-mail nutrelder@
solix.fiu.edu; Web site www.fiu.edu The
National Policy and Resource Center on Nu-
trition and Aging works with the Administra-
tion on Aging to improve the nutritional
status of older Americans.

The Nutrition Screening Initiative, 1010 Wis-
consin Avenue, NW, Suite 800, Washington,
DC 20007. E-mail nsi@gmmb.com; Web site
www.aafp.org/nsi/index.html

ROBERT C. FICKE

SUSAN COOMBS FICKE
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CIAL SERVICES. 

BIBLIOGRAPHY

Administration on Aging. Administration on Aging
State Program Report: A Summary of State and
Community Programs Under Title III of the Older
Americans Act of 1965, as Amended, Federal Fiscal
Year 1997. Washington, D.C.: Administration

252 CONGREGATE AND HOME-DELIVERED MEALS



on Aging. U.S. Department of Health and
Human Services, 2000. 

CODISPOTI, C. L., and BARTLETT, B. J.. Food and
Nutrition for Life: Malnutrition and Older Ameri-
cans. Report by the Assistant Secretary for Aging,
Administration on Aging, Department of Health
and Human Services. Washington D.C.: 1994. 

Nutrition Screening Initiative. Keeping Older
Americans Healthy at Home: Guidelines for Nutri-
tion Programs in Health Care. Washington, D.C.:
Greer, Margolis, Mitchell, Burns & Associates,
1996. 

Older Americans 2000: Key Indicators of Well-Being,
Hyattsville Md.: Federal Interagency Forum
on Aging-Related Statistics, 2000. 

PONZA, M.; OHLS, J. C.; and MILLEN, B. E. Serving
Elders at Risk. The Older Americans Act Nutrition
Programs: National Evaluation of the Elderly Nu-
trition Program, 1993–1995, 3 vols. Princeton,
N.J.: Mathematica Policy Research, 1996. 

CONGREGATE HOUSING
The term congregate housing has both generic

and specific meanings. Generically, it refers to
multiplex-unit, usually planned, supportive
housing for older people (and younger people
with disabilities) who need or want assistance
with daily activities. Seen as a more independent
option than an assisted living or skilled nursing
facility, congregate housing typically provides
services such as housekeeping, meal preparation,
and personal care, and frequently offers the op-
portunity for a congregate meal. Settings vary,
however. For example, the site may have few or
many units. It may be freestanding or part of a
larger complex. Units may be fully equipped
apartments or single rooms. Property manage-
ment may be separate from or linked to services
management. Services may be available to all res-
idents or to a subset. Costs for housing or ser-
vices, or both, may be publicly subsidized or
require a fee. 

In its more specific form, the term refers to
certain federal- and state-funded programs for
people with low incomes and significant needs
for assistance with daily activities. These pro-
grams are typically located in rent-subsidized
housing, follow specific procedures for assessing
residents’ needs and delivering or arranging ser-
vices, and limit residents’ costs (usually capped at
30 percent of income for rent and 20 percent for
services). 

This entry discusses supportive housing gen-
erally, then highlights the federal Congregate

Housing Services Program (CHSP). The entry
focuses on residential options for people with low
incomes—because their needs are greatest and
their options most limited. However, it should be
noted that middle-income older people have few
supportive housing options. They have too many
resources to qualify for publicly subsidized pro-
grams, and too few to afford the $2500-plus per
month costs of the more upscale supportive
housing options (many of which could be de-
scribed as assisted living facilities or retirement
communities). Some private-pay retirement
homes, often owned and operated by municipali-
ties or nonprofit organizations, are relatively af-
fordable, with monthly costs averaging $900 to
$1500 for rent and a supportive services package
that usually includes meals and housekeeping.
Since nearly three-quarters of older people have
incomes under $32,000 per year, even these ‘‘af-
fordable’’ options are too expensive for many. 

Why supportive housing?

Supportive housing for people with low in-
comes is one reasonable response to the follow-
ing intertwined factors (among others): 

• The number of people who need assistance
with daily activities is increasing. The popu-
lation is aging and younger people with dis-
abilities are living to older ages. In addition,
long hospital stays are increasingly discour-
aged.

• People strongly prefer to live in community
rather than institutional settings.

• Policymakers and individuals are interested
in cost-effectiveness and flexibility. Settings
with large numbers of older residents, such
as senior housing, offer unique service deliv-
ery opportunities through service ‘‘cluster-
ing.’’ Clustering can reduce service costs,
improve efficiency, and increase flexibility by
reducing the number of workers on-site and
the minimum hours workers must spend
with one person.

Stephen Golant, in his excellent report The
Casera Project: Creating Affordable and Supportive
Elder Renter Accommodations, put it this way: ‘‘Not
considering the elder-occupied rent-subsidized
facility as a major service delivery target is a badly
missed opportunity’’ (p. 37). 

At its best, supportive housing offers accessi-
ble environments, well-functioning communi-
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ties, social support, choices, control, access to
flexible, cost-effective health care and supportive
services, and social activities. Many observers be-
lieve that the setting, with its flexibility and bal-
ance between support and challenge, promotes
health and functional independence, prevents or
slows the progress of disability, prevents or tem-
pers accidents, helps residents adhere to medical
regimens, and responds creatively and effectively
to diversity (the older population is, on almost
any measure, more diverse than any other age
group). 

Although most older Americans live in sin-
gle-family housing, about 12 percent—nearly
four million—live in multiple-unit housing de-
velopments. About twenty thousand of these de-
velopments are federally subsidized and built
specifically for older people. Many thousands
more have been built with federal and state assis-
tance. As residents age in place, these develop-
ments and community-based service providers
have increasingly responded to residents’ service
needs. Often residents, families, professionals,
and property managers arrange services as best
they can (a ‘‘patchwork’’ approach). A more or-
ganized and effective strategy is on-site service
coordination (also known as ‘‘resident service co-
ordination’’ or ‘‘resource coordination’’). 

The goal of service coordinators is to im-
prove residents’ quality of life and delay or avoid
institutionalization by helping residents to obtain
services they need and want. Coordinators play
multiple roles, including service broker, commu-
nity builder, educator, advocate, quality monitor,
mediator, investigator, and counselor. Before
1990 the Department of Housing and Urban De-
velopment (HUD) and others in the housing
realm prohibited service-related activity. Today,
thousands of managers and residents depend on
coordinators, who are often considered the key
to successful supportive housing. The American
Association of Service Coordinators was founded
in 1999. Many states have active coordinators’ as-
sociations. 

The Federal Congregate Housing Services
Program

HUD administers the Congregate Housing
Services Program (CHSP). Designed to assist
older people and younger people with disabili-
ties to live independently in their own apart-
ments, the CHSP provides housing combined
with professional service coordination and sup-

portive services, such as housekeeping, personal
care, congregate meals, and transportation. It
aims to encourage maximum resident indepen-
dence in a home environment, improve manage-
ment’s ability to assess eligible residents’ service
needs, and ensure delivery of needed services. 

The CHSP has about one hundred sites
across the United States. Some are from the orig-
inal CHSP, authorized in 1978; the rest have
been funded since a new version was authorized
in 1990. (The new version mainly increases the
amount of financial support required from the
housing sponsor and community.) No new
CHSP sites have been funded since 1995. CHSP
participants pay 30 percent of their (adjusted) in-
come in rent and up to 20 percent for services.
HUD, state home- and community-based ser-
vices programs, Medicaid, and donations cover
the remaining costs. 

Several studies have documented the origi-
nal CHSP’s overall effectiveness. The following
description of the Portland, Oregon, CHSP may
help illustrate the model. Four Housing Authori-
ty of Portland (HAP) apartment complexes have
thirty CHSP slots each, representing about 30
percent of their total population. Each complex
has an on-site service’s coordinator who works
with participants, CHSP staff, and local service
providers to arrange and monitor services, re-
cruit and oversee volunteers, and help partici-
pants strengthen informal supports. CHSP also
employs homemakers and meal service staff. The
Professional Assessment Committee, including
health and social service professionals, consults
with the coordinator on assessment, care plan-
ning, and troubleshooting. 

Portland CHSP participants are encouraged
and assisted to take an active role in advocating
and caring for themselves. The program is vol-
untary, and participants decide what services
they will use. Available services include on-site
daily meals in a group setting, assistance with
housekeeping and personal care, transportation,
health and wellness promotion, Senior Compan-
ions, affordable foot care clinics, and daytime
check-ins by CHSP staff. Trained HAP staff, con-
tracted home health agencies, a nearby nursing
school, and many volunteers provide services.
Since service coordinators assign service provid-
ers to an entire site, workers often shop and do
laundry for more than one person at a time, thus
keeping costs low. 

The Portland CHSP serves five main types of
residents: frail older people who live in the
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CHSP building, at-risk older people from out-
side the CHSP complexes, deinstitutionalized
people, younger people with disabilities, and
people with temporary disabilities. Participants
generally must be able to be on their own at night
and for much of the day, and to be independent
in transferring (moving from one position to an-
other [e.g., from wheelchair to bed]) and toilet-
ing. The CHSP can often support a person who
can transfer but is unstable for some tasks, or
who has a temporarily higher level of need. 

Looking to the future

Although there has been an increase in sup-
portive housing innovations and initiatives since
the late 1980s, supportive housing is still not
readily available, and many complexes have long
waiting lists. Golant, in The Casera Project, recom-
mends several strategies to expand the availabili-
ty and quality of supportive housing (pages 33–
36), including the following: 

• Increased funding for service coordinators
• Incentives for complexes to provide services
• Strengthened partnerships among state

agencies, service providers, housing com-
plexes, and others

• Assistance to property managers
• Continued research.

Other strategies include the following: 

• Applying the lessons learned from planned
supportive housing—especially in terms of
service coordination, service delivery, and
balancing support and challenge—to build-
ings or neighborhoods with disproportion-
ate numbers of older people (sometimes
known as naturally occurring retirement
communities.

• Developing more options for middle-income
older people, such as supportive cooperative
housing.

SUSAN C. LANSPERY

See also CONTINUING CARE RETIREMENT COMMUNITIES;
GOVERNMENT ASSISTED HOUSING; HOUSING. 
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CONSTIPATION
Constipation is a very common presenting

symptom in elderly people. There are two rea-
sons for this: (1) bowel function and defecation
become less satisfactory with advancing years,
since emptying may be incomplete and the pres-
ence of a small residue of feces may cause contin-
uing discomfort; and (2) uncertainty as to what
constitutes a normal bowel pattern may create
anxieties about disease or other aspects of aging.
Physicians often find that if they ask an elderly
patient if he or she suffers from constipation, the
answer will be ‘‘yes,’’ even if the number of mo-
tions a week is within the normal range. 

By constipation, patients may mean one of
several things: 

• bowel motions are less frequent than they
used to be

• bowel motions are less frequent than they
think that they ought to be
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• bowel motions are hard and more difficult to
pass

The first of these is important and requires some
investigation. The second is problematical, since
the normal range of frequency of defecation var-
ies between three times daily and twice weekly.
In general, this does not change with aging,
though it may increase. The third is an effect of
constipation itself. 

Anatomy and physiology

The colon, or large bowel, is configured like
an inverted U and comprises three parts: the as-
cending colon, starting from the cecum where it
is connected to the small bowel; the transverse
colon; and the descending colon, which ends in
an S shaped part known as the sigmoid colon (see
Figure 1). The sigmoid connects to the rectum,
which terminates in the anus. 

The upper end of the anal canal contains
nerve endings, which can distinguish between

Figure 1
Diagram of the colon. a. Cecum—junction
between small and large bowel, also the
appendix. b. Ascending colon. c. Transverse
colon. d. Descending colon. e. Sigmoid colon. f.
Rectum. g. Anus.

SOURCE: Author

fluid, flatus, and feces, thus allowing a sampling
of contents if the rectum is suddenly distended—
an important social safeguard. The main func-
tions of the colon are storage of feces and reab-
sorption of water and some electrolytes. The
colon looks like a series of small bladders joined
together to form a wide tube. Circular bands of
muscle serve to move the contents back and forth
between the bladder-like segments (known as
shuttling motility) which promotes absorption,
and a number of longitudinal muscle bands the
whole length of the colon cause onward move-
ment of feces into the rectum (mass peristalsis).
This movement occurs several times a day,
prompted particularly by food entering the
stomach and by a person moving about. Thus, it
occurs particularly after breakfast and is less like-
ly to occur in immobile people (e.g., those who
are bedridden). 

Filling, and thus distention, of the rectum
produces the desire to void, which may be re-
sponded to or, if inconvenient, may be voluntari-
ly suppressed and the feces may then be
returned to the colon. This effect of food enter-
ing the stomach is called the gastrocolic reflex.
This used to be regarded as a neural reflex via
the spinal cord and colonic nerves, but is now re-
garded as a chemical reaction to substances se-
creted by the stomach as it is filled with food. 

Continence mechanisms

There are several anatomical arrangements
that prevent feces spilling out of the rectum at in-
appropriate times. The anal canal is surrounded
by two circular muscle bands, known as the
sphincter muscles. One of these (the internal
anal sphincter) is not under voluntary control,
but maintains constant contraction except when
bowel emptying is occurring. The external anal
sphincter can be contracted voluntarily for a very
short time to prevent an unwanted catastrophe.
It also contracts automatically when abdominal
pressure is suddenly raised (as in coughing or
sneezing) A third continence mechanism is the
anorectal angle, maintained at less than 90 de-
grees by a sling-like muscle, the puborectalis (see
Figure 2), which arises from the back of the pubic
bone and divides into two parts to encircle the
anorectal junction—the two parts then fusing to-
gether posteriorly. Fecal incontinence may occur
if the anal sphincters are damaged (e.g., in child-
birth) or if the anorectal angle is maintained at
more than 90 degrees—as by a constipating mass
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Figure 2
The ano-rectal angle maintained by the sling
effect of the pubo-coxygeus muscle.

SOURCE: Author

of feces lying in the rectum (see Figure 3). This
may also impair awareness of the nature of rectal
contents, particularly in confused elderly per-
sons, and feces may be expelled when the indi-
vidual simply attempts to pass flatus (gas). 

Causes of constipation

Constipation may be a symptom of disease in
the lower bowel, most commonly irritable colon
or diverticular disease. Cancer is also a possibili-
ty, though it is likely to be of recent onset and as-
sociated with other symptoms such as diarrhea or
bleeding. Constipation is occasionally due to a
lack of coordination between an attempt to
empty the bowel and the contracted sphincter
muscles and the puborectalis, which fail to relax
appropriately. Another possible cause is trauma
in the anal canal—such as a fissure or painful
hemorrhoids—which can result in an individual
avoiding defecation. Management of all these
conditions requires medical investigation and
appropriate treatment. 

Constipation may also be caused by a num-
ber of medications that increase shuttling motili-

Figure 3
Loss of ano-rectal angle due to constipating
mass of feces in the rectum.

SOURCE: Author

ty. These include morphine and its derivatives,
especially codeine, or drugs that prevent mass
peristalsis, such as other antidiarrhea drugs. The
character of the diet (especially if it becomes low
in bulky and fibrous foods such as vegetables)
may cause constipation. Other causes include a
change of living conditions (e.g., moving into a
communal living environment), a toilet that is
not easily accessible, and a loss of the ability to
walk far, and constipation may be associated with
a number of general diseases such as depression,
hypothyroidism, and diabetes. 

The most common cause of constipation,
however, is called dyschezia, or ideopathic constipa-
tion (ideopathic means that the cause is unknown).
This condition occurs at all ages and is not neces-
sarily associated with aging. Various life-long
and lifestyle features may be responsible, includ-
ing inappropriate toilet training or possible
abuse in childhood; deliberate suppression of
defecation over a long period in situations that
are perceived as embarrassing; lack of exercise;
a diet low in fiber; or overuse of laxatives. Coun-
seling and explanation may be sufficient in man-
aging dyschezia. Occasionally, keeping a diary of
bowel motions, measuring transit time (e.g., time
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for a number of swallowed markers to appear in
the feces), and the exclusion of diseases men-
tioned above are required. Correction of diet
and exercise are important, and laxatives may be
used with discretion (see below). 

Laxatives, suppositories and enemas

There are three main types of laxatives. One
consists of the so-called stimulant or irritant laxa-
tives, which promote mass peristalsis. These in-
clude cascara, senna, bisacodyl, phenolpthalein,
docusate, and picosulphate. The second group
promote an outpouring of fluid from the bowel
washing out the fecal mass; these are generally
known as osmotic laxatives. They include mag-
nesium sulfate, magnesium hydroxide, and lac-
tulose (whose main ingredient is a semisynthetic
disaccharide). Either of these types may cause
colic or fecal incontinence. 

The third type—bulk laxatives—include sub-
stances that swell when mixed with water. They
include ispaghula, sterculia, methyl cellulose,
and bran. They are generally available in powder
form and taken in water, and may need to be
taken for a few days before becoming effective.

Other miscellaneous laxatives include miner-
al oil and docusate sodium. The former should
be avoided in elderly people because of its possi-
ble side effects, which include anal leakage, ab-
sorption of fat-soluble vitamins (especially
vitamin D, which if long continued may diminish
bone density (see osteo malacra), and inhalation
pneumonia. Docusate sodium, which is really a
stool softener, is useful to prevent the accumula-
tion of hard fecal masses. 

Finally, suppositories or enemas may be
used, particularly where a fairly speedy result is
desired, though few people have difficulty in re-
taining them. Suppositories may increase bulk in
the rectum by their hygroscopic, or osmotic, ef-
fect (e.g., glycerin), or they may stimulate mass
peristalsis (e.g., bisacodyl). Prepacked enemas
generally contain hypertonic phosphates which
have a hygroscopic effect. 

JOHN BROCKLEHURST

See also URINARY INCONTINENCE. 
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CONSUMER DIRECTED CARE
According to the definition developed by the

National Institute on Consumer-Directed Long-
Term Services, consumer direction of long-term
care services, or consumer-directed care, is both
a philosophy and a practice model for home care.
As a philosophy, it emphasizes consumer choice
and control, recognizing that service recipients
themselves are the ones who best know their
needs and preferences and, as such, should have
primary authority and responsibility for making
decisions about those services. In practice, con-
sumer direction means that consumers make
concrete choices about their care and ultimately
manage the delivery of their services to the ex-
tent that they are willing and able to do so. 

While people ordinarily associate consumer
direction with hiring and firing workers, there is
more to it than that. It also involves consumers:
having good information about the service net-
work in order to make informed decisions; being
involved in the care planning process; selecting
home care agencies and workers; training work-
ers; and monitoring the quality of services by
providing performance feedback to workers and
provider agencies (Eustis and Fischer). However,
with the additional information and authority
over services also comes increased responsibility
for consumers to understand their service needs
and preferences and to manage the delivery of
their care. 

In addition to increased consumer control
over service management, consumer-directed
care also often allows for more flexibility in terms
of who delivers the services. Many consumer-
directed care programs offer consumers the op-
portunity to hire those who are most familiar to
them—family members, friends, and neigh-
bors—to serve as independent (nonagency) pro-
viders of home care services. 
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Which services do consumers direct?

The term personal assistance services is often
used by younger adults with disabilities to de-
scribe what is known in the field of aging services
as home care. These refer to ‘‘tasks. . .that indi-
viduals would normally do for themselves if they
did not have a disability’’ (Litvak, Zukas, and
Heumanm). 

Specifically, these tasks relate to personal
care/activities of daily living (i.e., bathing, dress-
ing, toileting, mobility, and transfer), instrumen-
tal activities of daily living (i.e., housekeeping,
chore services, laundry, meal preparation, menu
planning, transportation, and money manage-
ment), communication (i.e., reader services for
those with visual impairments and interpreter
services for those with hearing impairments),
and paramedical services (i.e., administration of
medication, injections, catheterization, and ven-
tilator care). Also included may be home modifi-
cations, assistive devices and technologies, and
care management. Depending on the program,
some or all of these services may be directed by
consumers. 

What does service management involve?

Managing home care services involves many
responsibilities. These include, but are not limit-
ed to: recruiting, screening, interviewing, hiring,
scheduling, training, supervising, paying, with-
holding taxes, providing performance feedback
to workers and, if necessary, firing workers.
Other tasks that may be associated with service
management include conflict resolution and self-
advocacy. Many consumer-directed care pro-
grams allow consumers to select surrogates or
authorized representatives such as family mem-
bers or friends to handle these responsibilities on
their behalf, and some programs provide sup-
port and assistance with these tasks for consum-
ers (Flanagan and Green). 

History of and trends toward consumer-
directed care

The underpinnings of consumer-directed
care can be found in the independent living
movement that started in the 1970s, which was
led by persons with disabilities who demanded
their rights to live independently and participate
fully in mainstream society. The idea behind this
model is that persons with disabilities are hin-
dered or impaired by barriers in their environ-

ment rather than by their physical or cognitive
disabilities. One such barrier has been a lack of
appropriate long-term care services mostly in the
form of personal assistance services (Litvak,
Zukas, and Heumann; Batavia, DeJong, and
McKnew). 

Consumer-directed care has been much
slower in developing in the field of aging ser-
vices, only gaining prominence during the
1990s. A 1996 survey of state administrators
found 103 consumer-directed care programs
throughout the United States (Lagoyda et al.). In
some states (such as Oregon, California, Maine,
and Wisconsin), these programs have been well-
established parts of the long-term care system;
however, in other states (such as Arkansas, New
Jersey, and Ohio), these programs are relatively
new or still under development. 

In the movement toward increased consum-
er choice and control, disability communities
(those with physical disabilities, cognitive and de-
velopmental disabilities, and psychiatric disabili-
ties) have taken a much broader approach,
emphasizing self-determination—individuals’
overall control over their lives and ability to par-
ticipate fully in society. However, in the aging
community, the focus has been limited to con-
sumer direction of long-term care services. And
while in the disability communities consumers
have led the movement toward self-
determination and self-direction, in the field of
aging services, the impetus toward consumer di-
rection has come largely from professionals. 

Within the field of home care in general,
there has been much movement toward consum-
er direction. During the 1980s and 1990s the
Medicaid Personal Care Services Benefit Option,
which offers more flexibility for consumer-
directed care than traditional Medicaid home
and community-based services waiver programs,
expanded greatly as a source of funding for per-
sonal assistance services. As of 2000, more than
thirty states participated in this program. Typi-
cally, however, the home services programs that
offer the most flexibility and choice in their con-
sumer-directed care options rely on state funds
due to the more restrictive rules under Medicaid
(Scala and Mayberry). 

The 1990s saw increased commitment on the
part of the federal government to explore con-
sumer-directed care as a service option. The
long-term care proposal developed in 1992 by
the Clinton Administration Task Force on
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Health Care Reform included a consumer-
directed option. With funding from the Adminis-
tration on Aging and the Office of the Assistant
Secretary for Planning and Evaluation, the Na-
tional Council on the Aging, Inc., and the World
Institute on Disability established the National
Institute on Consumer-Directed Long-Term
Services, which has helped to define the concept
of consumer direction and that provides infor-
mation and technical assistance to states about
consumer-directed care. In addition, in the late
1990s, two major grant initiatives by the Robert
Wood Johnson Foundation, the Cash and Coun-
seling Demonstration Program (which is also
supported by the Office of the Assistant Secretary
for Planning and Evaluation) and the Indepen-
dent Choices program, have examined consum-
er-directed care through various research and
demonstration projects. 

Barriers to consumer direction

There are several reasons why consumer-
directed care has taken so long to develop in the
field of aging services. First, the overarching goal
of home care for older adults has been simply to
keep seniors out of nursing homes, rather than
to foster choice and self-determination. A second
reason is the general paternalistic bias in long-
term care toward the safety and protection of cli-
ents, as evidenced by current regulatory prac-
tices, which assumes that consumer autonomy—
including the right to make poor choices—is of
lesser importance (Scala and Mayberry). 

However, underlying some of professionals’
concerns about consumer-directed care are legit-
imate tensions between the balance of autonomy
and risk for their clients. Most professionals gen-
erally respect consumers’ desires and prefer-
ences for choice and autonomy; however, they
also feel very real professional responsibility to
assure their clients’ well-being and quality of care
as well as to protect their agencies/states from lia-
bility in the event that consumers make poor
choices (Scala, Mayberry, and Kunkel; Micco,
Hamilton, Martin, and McEwan). 

Finally, one of the biggest barriers to con-
sumer-directed care is concern on the part of
professionals and states about quality assur-
ance—especially about fraud and abuse. This is
especially the case in programs that allow the use
of independent providers who are trained and
monitored by consumers, rather than by home
care agencies. In their survey of state administra-

tors, Robert Lagoyda and colleagues found this
to be a leading concern. 

Rationale for consumer direction

A number of other factors have combined to
bring consumer-directed care to the forefront
within the world of aging services at the begin-
ning of the twenty-first century. The 1990s
brought increased emphasis on consumer pref-
erences and autonomy (and how these relate to
consumers’ quality of life) within the field of
aging services. Consumers have become more in-
volved in all aspects of their care, from participat-
ing in the care planning process to expressing
their opinions about their care through consum-
er satisfaction surveys administered through
home care programs and nursing facilities alike.
In addition, there has been increasing concern
over the quality of agency-provided services re-
ceived by home care consumers. The need to cut
the rising costs of long-term care has also contrib-
uted to the current interest in consumer-directed
care (Simon-Rusinowitz et al.). 

Another driving factor behind the move-
ment toward consumer-directed care has been
the dramatic shortage of frontline workers,
which plagues the field of long-term care. By al-
lowing consumers to hire family and friends as
independent providers, consumer-directed care
may be able to infuse new workers into the sys-
tem and alleviate this shortage. Also contributing
to the increased emphasis on consumer-directed
care is the aging of the baby boomers, who are
viewed as more likely than the current genera-
tion to demand more autonomy and control over
the management and delivery of their long-term
care services when they eventually need them. 

Finally, legislative efforts and judicial deci-
sions have also fueled the drive toward consum-
er-directed care. In 1998 the MiCASSA
(Medicaid Community Attendant Services and
Supports Act) was introduced in Congress. This
bill offered Medicaid-eligible persons with dis-
abilities the option of choosing personal assis-
tance services and supports in their own
communities, rather than placement in a long-
term care facility. The year 1999 brought even
more attention to the issues of consumer choice
and control with the Supreme Court decision in
Olmstead v. L.C., which stated that ‘‘unnecessary
segregation of persons in long-term care facilities
constitutes discrimination under the Americans
with Disabilities Act’’ (Rosenbaum). This decision
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is leading many states to examine (and potential-
ly to expand) their home and community-based
options. In the event of increases in home and
community-based options, disability advocates
will likely argue for such options to incorporate
consumer direction. 

Models of consumer direction

Not surprisingly, several different models of
consumer-directed care have been developed
over the years in order to accommodate consum-
ers’ differing needs, abilities, and preferences re-
garding their involvement in the management of
their services. These models, going from most to
least consumer-directed, are described below. 

In the direct pay/cash and counseling program,
consumers manage both the funding and the de-
livery of their services. Consumers may receive
an actual check or vouchers to use to pay for
their care, and they handle all the employer-
related responsibilities. Consumers also are the
employer of record, accepting all liability for per-
sonal injury (to themselves and their workers)
and for employment tax and benefits for their
workers. 

In the supportive intermediary model, consum-
ers handle as many of the employer-related re-
sponsibilities as they want to or are capable of
and are the employer of record. An intermediary
agency (either the state/program or a third-party
agency contracted by the state/program) pro-
vides support or assistance with the tasks the con-
sumer is unable or unwilling to assume. Most
often this assistance takes the form of doing pay-
roll, taxes, and paperwork for consumers. How-
ever, other supports include recruitment
assistance, criminal background checks on work-
ers, training workers, and more. 

In the last model, self-directed care manage-
ment/agency with choice, the state/program (or the
home care agency) handles the money and most
of the service management responsibilities (re-
cruiting, interviewing, hiring, training, paying,
and firing workers) and is the employer of re-
cord. Consumers may interview and select work-
ers (who are sent out from agencies) and provide
performance feedback to workers and agencies.

Finally, relatively few programs offer con-
sumers a range of these models to choose from
within a single home care program—what is
known as a spectrum intermediary model (Flanagan
and Green). This allows consumers to choose the

level of responsibility that they wish to assume,
rather than force them into a traditional home
care program if they do not wish to handle all of
the responsibilities associated with one consum-
er-directed model. 

Implications and future issues

Consumer-directed care provides a long
overdue opportunity for consumers to have
more control over their management and deliv-
ery of their home care services and for home care
programs to become more responsive to clients’
needs and preferences. Nevertheless, it is not
without significant implications for both consum-
ers and state administrators wishing to imple-
ment consumer-directed care. 

For consumers, this model offers them the
chance for increased autonomy and choice with
regard to their services. This may include more
hours of service, more flexibility in scheduling
those hours, more input into who provides those
services, and possibly better quality of care. How-
ever, with this autonomy also comes responsibili-
ty. First and foremost, consumers must know
what they want and need in terms of services and
providers and must have realistic expectations
about these. In addition, the employer-related
responsibilities associated with consumer-
directed care can take a great deal of time and
energy. Recruiting and hiring care providers are
difficult tasks, especially in this era of worker
shortages and low wages for workers. And while
the option of hiring family members or friends
may alleviate this problem, consumers who do so
may also be faced with the uncomfortable pros-
pect of combining a business relationship (i.e.,
employer to employee) with their personal rela-
tionship. Consumers must also have reliable
back-up plans for when independent providers
are unable to show up for work. 

For state officials, consumer-directed care
also has some significant implications. Consum-
er-directed care has the potential to ease the pro-
vider shortage through the use of independent
providers, but with the low wages and lack of
benefits that are still likely to exist in such pro-
grams, retaining quality workers will remain a
challenge. Enabling consumers to hire indepen-
dent providers may also allow for better matches
between clients and workers and consequently
improved consumer satisfaction for both con-
sumers and workers. However, as in the present
long-term care system, the potential for fraud
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and abuse still exists, particularly if the state has
a more limited role in quality monitoring. 

Consumer-directed care also has the poten-
tial to reduce home care costs by utilizing inde-
pendent providers, which cuts out the
administrative overhead charged by home care
agencies. Such savings may allow home care pro-
grams to serve additional clients. However, these
cost savings may be offset by other costs associat-
ed with consumer-directed care, such as the cost
of training clients as to their service management
responsibilities. Many consumers may not have
prior experience with such responsibilities, and
thus may require some type of training or guid-
ance. 

Finally, there is the issue of liability. Despite
the fact that there has been very little in the way
of litigation against agencies or privately hired
providers, this nonetheless is a significant con-
cern for states (Lagoyda et al.; Kapp). States
thinking about implementing consumer-
directed care may also need to revisit their Nurse
Practice Acts in order to allow for the delegation
of nursing tasks to unlicensed personnel such as
independent providers. 

Consumer direction is still in its infancy with-
in the world of aging services. There is still much
research to be done, especially with regard to
cost effectiveness and quality of care. The results
of demonstrations such as the Cash and Counsel-
ing Demonstration and Independent Choices
Programs are likely to provide some results that
may provide further evidence of the viability of
consumer-directed care as a long-term care poli-
cy option. 

MARISA A. SCALA

See also AUTONOMY; HOME CARE AND HOME SERVICES;
LONG-TERM CARE; PERSONAL CARE. 
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CONSUMER PRICE INDEX
AND COLAS

The U.S. Consumer Price Index (CPI) is a
measure of the average change in the prices paid
by consumers living in urban areas for a bundle
of consumption goods and services. Average
price changes can be driven by changes in con-
sumer income, population and demographic
changes, and changes in consumer preferences,
as well as by the introduction of new product dis-
tribution patterns and marketing techniques.
The CPI is updated on a regular basis to respond
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to such changes. In addition, technological and
methodological improvements are introduced
into the CPI to improve accuracy. 

The CPI is not designed to compare prices
between areas. For example, one could say that
the prices in Chicago increased by 2 percent
from one period to another, while they increased
by 5 percent in Washington, D.C. But it would be
incorrect to say that prices in Washington, D.C.,
are higher than they are in Chicago, based on the
CPI for these cities. 

The official CPI is calculated and published
by the Bureau of Labor Statistics (BLS), part of
the U.S. Department of Labor. CPIs are pub-
lished for metropolitan areas in the United States
(thirty-eight in 2001), as well as for the four cen-
sus regions and other areas. National indexes,
known as the U.S. City Average, are also pro-
duced. Not all indexes are published monthly.
Indexes are produced for over 200 basic item
categories (for example, bananas, prescription
drugs, electricity, women’s dresses) and eight
major groups or item aggregations. The major
groups are food and beverages, housing, appar-
el, transportation, health care, recreation, educa-
tion and communication, and other goods and
services. The CPI includes government-charged
user fees, such as water and sewerage charges,
and automobile registration fees, along with
taxes such as sales and excise taxes, but excludes
income and Social Security taxes. The CPI does
not include investment items such as stocks,
bonds, real estate, and life insurance. For most of
the basic items, the BLS chooses a sample of sev-
eral hundred specific items within selected busi-
ness outlets (including stores, mail order firms,
and the Internet) frequented by consumers,
using scientific sampling procedures, to repre-
sent the thousands of items available in the mar-
ketplace. 

Over time, improvements in the CPI have
been introduced. The primary and most visible
change has been the introduction of a new ‘‘mar-
ket basket’’ of goods and services upon which to
base the indexes. This market basket is a reflec-
tion of what consumers (specifically consumer
units, also referred to here as households; con-
sumer units share major expenditures, while a
group of people in a household may not) buy;
data are collected using household expenditure
surveys (also known as consumer expenditure
surveys). Shares of total expenditures for items
in the market basket are produced from the sur-

vey data. Shares are produced over all house-
holds within an area, and thus the market basket
is considered to be ‘‘representative’’ of the pur-
chases by households within an area. These
shares are known as ‘‘expenditure weights’’ or
‘‘relative importances,’’ and are attached to
prices collected by the BLS to produce the CPI.
Consumer expenditures from 1999 to 2000 are
used (as of 2002) for expenditure weights for
items in every CPI index area. To maintain accu-
racy, the CPI has historically updated the expen-
diture patterns approximately every ten years.
Beginning in 2002, the expenditure weights are
to be updated every two years. 

The BLS officially produces an index for two
population groups; other indexes are also pro-
duced, but are referred to as ‘‘experimental.’’
The two official indexes are the Consumer Price
Index for All Urban Consumers (CPI-U) and the
Consumer Price Index for Urban Wage Earners
and Clerical Workers (CPI-W). The CPI-U is
based on the experience of consumers living in
urban areas of the United States only. This popu-
lation accounted for about 80 percent of the total
U.S. noninstitutionalized population in 1978,
when the index was introduced. The CPI-W is a
subset of the CPI-U population and is based on
the experience of wage earners and clerical
workers living in urban areas in the United
States. To be included in this population, more
than half of the household’s income must come
from a clerical or wage occupation and at least
one of the household’s earners must have been
employed for at least thirty-seven weeks during
the previous twelve months. The CPI-W’s popu-
lation represented about 32 percent of the total
U.S. population in 1978. 

Uses of the CPI

The CPI is the primary source of informa-
tion concerning trends in consumer prices and
inflation in the United States. As a measure of in-
flation, it is one of the nation’s most important
economic indicators, and affects nearly all people
living in the United States as well as many Ameri-
cans living abroad. It is also used to create ‘‘cons-
tant dollar’’ key economic indicators. Such
indicators include, but are not limited to, esti-
mates of income, earnings, productivity, output,
and poverty. The index is also widely used for
economic analysis and policy formation in the
public and private sectors. 

The CPI is often employed as a cost-of-living
adjustment (COLA), even though it is not a cost-
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of-living index. It is used to adjust wages and
benefit payments to account for the erosion of
consumer purchasing power due to price in-
creases faced by consumers. The CPI is the best
measure for adjusting wages and payments when
the goal is to allow consumers to purchase, at
today’s prices, a market basket of goods and ser-
vices equivalent to one that they could have pur-
chased at an earlier time. This is the type of
adjustment often called for when the CPI is ap-
plied to meet statutory obligations. Such obliga-
tions include payments to Social Security
beneficiaries and federal and military retirees—
all of which are tied to the CPI-W—and those for
a number of entitlement programs, including
food stamps and school lunches. The impact on
the finances of the federal government is quite
significant when such adjustments are made. An-
nual escalation adjustments in the federal in-
come tax brackets, as well as personal exemption
and standard deduction amounts, are made
using the CPI-U. With regard to the impact on
federal taxes, it has been estimated that in the fis-
cal year 1996, each 1 percent increase in the CPI
resulted in a $5.7 billion increase in outlays and
a $2.5 billion decline in tax revenues. 

Difference between the CPI and COLI

The BLS uses a cost-of-living framework in
making practical decisions about constructing
the CPI, but the CPI differs in important ways
from a complete cost-of-living index (COLI), as
noted above. A COLI would measure changes
over time in the amount that consumers need to
spend to reach a certain level of living (‘‘utility
level,’’ in economics terminology). Like the CPI,
a COLI would reflect changes in the prices of
goods and services, such as food and clothing,
that are directly purchased in the marketplace.
However, a complete COLI would go beyond
this to take into account changes in governmen-
tal or environmental factors that affect consum-
ers’ well-being. It is very difficult to determine
the correct treatment of public goods, such as
safety and education, and other broad concerns,
such as health, water quality, and crime, that
would be in a complete cost-of-living framework.

History of improvements in the CPI

The CPI was begun during World War I. At
this time, prices were increasing rapidly, particu-
larly in shipbuilding centers. To deal with the
fact that these price increases were eroding the

buying power of wages, the federal government
decided that an index on which to base cost-of-
living adjustments was necessary. To create such
an index, household patterns of expenditures
needed to be identified in order to create expen-
diture weights that would be used to compile the
index. These data were collected in ninety-two
industrial centers in 1917–1919. The BLS began
the periodic collection of prices in 1919, and
published indexes for thirty-two cities. Regular
publication of the U.S. City Average began in
1921. At this time, indexes were estimated back
to 1913. The first indexes were for wage earners
and clerical workers. 

As would be expected, the buying habits of
consumers change substantially over time. In
order to account for these changes, several
household or consumer expenditure surveys
have been conducted. After the 1917–1919 sur-
vey, others were conducted in 1934–1936, 1950,
1960–1961, and 1972–1973. In October 1979,
continuous consumer expenditure surveys were
introduced. A reason for continuous collection of
these data is to have data available to update the
CPI expenditure weights more frequently. 

During these time periods many improve-
ments in pricing and calculation methods were
introduced. A Point of Purchase Survey was in-
troduced in 1978. This survey made it possible
for the BLS to collect prices directly, based on a
new store-specific approach to select items. At
this time, the BLS introduced a new index, the
more broadly population-based CPI for All
Urban Consumers (CPI-U). The CPI-U popula-
tion included professional and salaried workers,
part-time workers, the self-employed, the unem-
ployed, and retired consumers in addition to
wage earners and clerical workers. 

The last two major revisions in the CPI took
place in 1987 and 1998. With the 1987 revision,
improvements were made in sampling, data col-
lection, processing, and statistical estimation.
Data from the consumer expenditure surveys of
1982–1984 were used for the expenditure
weights. The 1980 census was the sample base,
and the ongoing Point of Purchase Survey was
used to select new item and outlet samples. 

With the 1998 revision, another new market
basket was introduced, along with methodologi-
cal changes, a new system for data collection and
processing, and a new sample base (the 1990 cen-
sus). This is the sixth major revision in the CPI’s
history, and includes changes in the selection
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and classification of areas, items, and outlets. Sev-
eral other improvements reflected in the current
CPI were not part of a major CPI revision. For
example, in 1983, a major change was intro-
duced to separate shelter costs from the invest-
ment component of home ownership. 

Issues in constructing an appropriate
index

The CPI is the aggregate, representative
measure of price change as experienced by
households. In order to compute the index, one
needs to know who buys, where they buy, what
they buy, what an item costs (for example, the
price of a loaf of bread is $1.00), and what in total
is spent for an item (for example, $5.00 is spent
for five loaves of bread purchased by the con-
sumer). Statistical samples of household expen-
ditures, prices, and area populations for urban
areas provide the inputs for the calculation. In-
formation is collected from a sample of urban
households or consumer units to determine their
expenditure patterns by using the consumer ex-
penditure survey. Information on prices is col-
lected from a sample of outlets and products
based on their likelihood of being patronized
and purchased, respectively. The overall CPI is
then constructed in two stages by taking a
weighted average of household information. At
the first stage, prices within CPI item categories
are averaged (using appropriate statistical tech-
niques) to form basic item indexes. At the second
stage, these indexes are averaged together. 

Limitations of the CPI

There are several limitations of the CPI. Two
sets of limitations of the CPI are discussed here:
application and measure. The CPI may not be
applicable to all population groups. Since it is de-
signed to measure the experience of people liv-
ing in urban areas, it may not accurately reflect
the experience of people living in rural areas.
Also, the CPI does not separately reflect the infla-
tion faced by subgroups of the population, such
as older persons, the poor, various ethnic
groups, and males versus females. As noted earli-
er, the CPI measures only time-to-time changes
in relative prices within an area. A higher index
would not necessarily mean that prices are
higher in one area compared with another area
with a lower index value. The CPI cannot be
used as a measure of the total change in living
costs because social and environmental changes

and changes in income taxes, which are beyond
the scope of the CPI, are excluded. 

Limitations on measure include sampling er-
rors and nonsampling errors. Since the CPI is
based on a sample of items, the index will differ
from one based on all goods and services pur-
chased in the United States. Nonsampling errors
can be the result of problems in data collection,
logistical lags in conducting surveys, difficulties
in defining basic concepts and their operational
implementation, and difficulties in handling the
problems of quality change. Such errors can lead
to persistent bias in the index. 

Critiques, research, and experimental
CPIs

There have been many improvements in the
CPI over the years, a number of them resulting
from research conducted within the BLS. The
latest major external review of the CPI followed
Senate Finance Committee hearings in the
spring of 1995. As a result of the hearings, the
committee appointed an advisory commission to
study the CPI and make recommendations for
methodological improvements. The commis-
sion’s report, Toward a More Accurate Measure of
the Cost of Living, informally referred to as the
‘‘Boskin Commission Report,’’ did not identify
new issues but did result in focusing greater at-
tention on known limitations of the index. 

The CPI program has developed experi-
mental indexes of consumer prices. Only two are
described here. 

The one most relevant to this volume is re-
ferred to as the Experimental Consumer Price
Index for Americans 62 Years of Age and Older
(CPI-E). The question addressed with this index
is how price increases faced by older persons liv-
ing in urban areas of the United States differ
from those faced by all consumers living in urban
areas. 

The other is the Consumer Price Index Re-
search Series Using Current Methods (CPI-U-
RS). This index incorporates most of the im-
provements in the CPI-U that have been made
since 1978. A question that could be addressed
with this experimental index is what would have
been the measured rate of inflation since 1978 if
the methods currently used in calculating the
CPI-U had been in use since 1978. When consis-
tent CPIs are preferred for deflating, this mea-
sure gives somewhat different results than the
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official CPI-U. Such applications include the Bu-
reau of Economic Analysis’s use of the CPI-U-RS
in its 1999 comprehensive revision of the Nation-
al Income and Product Accounts; the BLS Office
of Productivity’s use of the index in its measure
of real hourly compensation for its quarterly
measure of labor productivity and costs; and the
Bureau of the Census’s use of the CPI-U-RS for
its estimates of historical real income. 

The CPI-E

In 1988 the BLS first produced monthly and
annual experimental CPIs for Americans age
sixty-two and over, with the series going back to
December 1982. The index is referred to as the
CPI-E. The creation of the index evolved from
the 1987 amendments to the Older Americans
Act of 1965, in which the BLS was directed to de-
velop an index for older Americans. 

The older population, upon which the ex-
perimental index is based, is identified as being
age sixty-two or older and living in urban areas.
Specifically this population includes the follow-
ing: 

1. Unattached individuals who are at least
sixty-two years of age

2. Members of families whose reference person
(as defined in the consumer expenditure
surveys) or spouse is at least sixty-two years
of age

3. Members of groups of unrelated individuals
living together who share living expendi-
tures, and whose reference person is at least
sixty-two years of age.

About 22 percent of urban consumer units
(upon which the CPI-U is based) meet the above
definition, using data from the consumer expen-
diture survey data collected in 1993–1995. 

Expenditures of some older people are ex-
cluded, while those of people younger than age
sixty-two are included. For example, older peo-
ple who are living in institutionalized housing
are not included in the sample, nor are older
people who are living with adult children. How-
ever, expenditures of children or other related
individuals living in an older person’s household
are included. 

Over the period 1983–2000, the CPI-E rose
by an annual average of 3.5 percent, while the
CPI-U averaged 3.3 percent. The CPI-W, the
index to which Social Security is tied, increased
an average of 3.2 percent. 

As noted above, the CPI-W is used to adjust
Social Security payments and many retirement
payments. However, there are problems with
both the experimental index and the CPI-W in
terms of applicability to Social Security beneficia-
ries and to the older population specifically. With
regard to the CPI-W, the population upon which
this index is based does not include most Social
Security beneficiaries, since by definition the
population is composed of wage earners and
clerical workers. The CPI-E also has several limi-
tations as a potential index for escalating Social
Security benefits. First, the group of persons age
sixty-two and older is not likely the most appro-
priate population. Many people younger than
sixty-two receive Social Security benefits. About
25 percent of all Social Security beneficiaries are
younger people who receive benefits because
they are surviving spouses and/or minor children
of covered workers, or because of disability. The
expenditure experience of this group is not in-
cluded in the weights for the CPI-E. In addition,
a sizable number of people age sixty-two and
over do not receive Social Security benefits. In
1988, over 40 percent of the population age
sixty-two to sixty-four did not collect Social Se-
curity retirement benefits. One might question
whether such people’s expenditures ought to be
included in the calculation of an index for older
persons if the goal is to adjust the Social Security
benefits. 

In addition, the outlets, items, and prices
used for calculating the CPI-E are the same as
those used for the CPI-U. This means that the
way the CPI-E population shops and the prices
they pay are not being accounted for separately
in the experimental CPI-E. Older people not
only may shop at different outlets than people in
the CPI-U population, but also may use dis-
counts that are not available to other consumers.
Without the development of a series of house-
hold surveys for the older population, for exam-
ple, that obtains detailed descriptions of items
purchased by this group and the identification of
the outlets where the items were purchased, a
full-scale CPI for older persons is not possible
within the BLS. To provide such an index would
be costly and likely would take years to imple-
ment. Much research and development must be
done. 

THESIA I. GARNER

KENNETH J. STEWART
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CONSUMER PROTECTION
Older consumers are just like all other con-

sumers in many ways. They want to get fair treat-
ment in the market place and avoid
unscrupulous or sharp business dealings. 

Consumer expectations

A fair marketplace supports several general
rights. An important right is the opportunity to
make informed choices among a variety of goods
or services. To make informed choices, consum-
ers need to receive complete and accurate infor-
mation about their purchases. This information
might include the product’s content (for exam-
ple, if the product contains nuts for those who
may have an allergic reaction), safety warnings
(the flammability of a garment), and product
care instructions (temperature for safely storing
an aerosol product). Obviously, this information
needs to be written in plain language that will in-
form, rather than confuse, the consumer. It
should be printed in a readable type size. 

All consumers also expect a fair price. A price
is fair if it reflects the actual cost of manufacture
or providing the service without exorbitant mark
up. They also want to be able to buy the item in
the store at the price mentioned in an advertise-
ment. They want to know if online price compar-
ison services accept payment from advertisers to
list their products more prominently. Consum-
ers have a right to know all costs associated with
a purchase, such as shipping and handling, and
to get the same price as other consumers without
discrimination. 

Consumers also expect to be able to get
someone to pay attention to their concerns about
a product or service. Older consumers are partic-
ularly concerned about receiving personal ser-
vice and individual attention from shopkeepers
and financial institutions. They need to know
with whom they are dealing, how to communi-
cate with a company, and how to obtain refunds.
They want access to effective remedies, such as
enforcement of regulations, prosecution of crim-
inal violations, and adjudication of private and
class action lawsuits. 

With the advent of new marketing media,
from the telephone to the Internet, and the ca-
pacity of computers to collect and store massive
amounts of information, consumer privacy is a
growing concern. All consumers have a right to
personal privacy. Older consumers especially
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Nellie, who did not wish to give her last name, speaks to fellow support group members in Philadelphia in 1995.
The eighty-year-old was a victim of a consumer scam, which she reported to the Crimes Against the Elderly and
Retired Unit (CARE) of the Philadelphia police department. At the time, the unit was the only one in the United
States to focus solely on crimes against the elderly. (AP photo by Nanine Hartzenbusch.)

want to be able to reject intrusive marketing
practices, such as unsolicited contact by tele-
phone, fax, or e-mail, and to control how and to
whom personal information is given. 

Older consumers at risk

The older population is growing rapidly.
The aging of the ‘‘baby boomers,’’ those born be-
tween 1946 and 1964, will accelerate this growth.
The thirty-five million persons who were age
sixty-five or older in 2000 make up a substantial
force in the marketplace and have a significant
impact on the economy. The economic status of
older people has improved markedly over the
past few decades. Compared to their parents,
they have greater net worth and financial securi-
ty. Between 1984 and 1999, the median net
worth of households headed by older persons in-
creased by about 70 percent. Fifteen percent of
householders age fifty-five to fifty-nine have an-
nual household incomes of $100,000 or more, as
do 11 percent of those age sixty to sixty-four. 

Householders age fifty-five to sixty-four, who
generally are still working and enjoying peak

earnings, spend more than young adults in most
product and service categories. As better-
educated and more affluent generations of
Americans reach retirement age, they are pro-
jected to be more willing to spend in their older
age than their Depression-era parents. 

Moreover, several characteristics of the older
population put them at special risk as consumers.
Retirees living on Social Security or savings have
less opportunity to recover financially if they lose
their savings to an investment scam. A poor fi-
nancial decision can have a greater impact on the
older person than on a younger wage earner
who can get another job and has time to replen-
ish savings. Unfortunately, memory impairment
or other cognitive losses for older adults can
make them especially vulnerable to financial ex-
ploitation. 

With money to spend, invest, and possibly
leave to heirs, older consumers are at risk that
someone will try to take advantage of them finan-
cially. 

Controlling 70 percent of the nation’s house-
hold net worth, persons over the age of fifty are
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prime targets for financial exploitation. Among
the most vulnerable consumers are those over
age seventy-five. Studies of consumer behavior of
persons over fifty by the AARP (formerly Ameri-
can Association of Retired Persons) show that
they expect honesty in the marketplace, are less
likely to take action when they are defrauded,
and are less knowledgeable about their rights in
an increasingly complex marketplace (AARP,
1999). Frequently retired, they are more likely to
be at home when a home repair contractor, who
just happens to be in the neighborhood, knocks
on the door. Telemarketers know they are home
during the day to answer telephone solicitations.

The list of potential exploiters is long. They
can be telemarketers, door-to-door salespersons,
home repair contractors, finance companies, fu-
neral directors, and financial advisors, as well as
friends and family. All means of deception can be
used to separate older consumers from their
money. Con artists work their trade at the front
door, on the street, in the office, or over the
phone. Wherever they meet their victims, they
rely on psychology, rather than force, to control
their victims. Typically, the best players of these
mind games have perfected the basic techniques
of a confidence crime. First, they grab the poten-
tial victim’s attention through some promise to
make or save money. Using fast talk and impres-
sive wording, they build confidence and trust.
Next, to keep the victim’s attention, they demon-
strate an authoritative manner, pleasing person-
ality, and empathy for the victim’s needs or
concerns. By playing on the victim’s emotions
and moving quickly through the pitch, the clever
con artist gains control. Once the victim loses
control of the transaction, or the conversation,
they are likely to be rushed into making deci-
sions, so they cannot check with others or use
common sense. 

Seventeen percent of consumers age eigh-
teen and over report in the 1999 AARP survey of
consumer behavior that they were the victim of
a major consumer fraud or swindle. In AARP
studies of telemarketing fraud more than half (57
percent) of persons over age fifty report getting
at least one telemarketing call each week. And
those calls work. Fourteen percent of respon-
dents said that they had sent money, given their
credit card number, entered a contest, made an
investment, or donated to a charity in response
to a phone solicitation. 

Because of appreciation in home values and
paid-off mortgages, the home is where the

money is for older consumers. More than 80 per-
cent of households headed by persons age fifty
and older own their homes. Almost 60 percent of
that group owns those homes free of any mort-
gage. Older homeowners are more likely to live
in an older home that needs repairs, but less like-
ly to be able to do the repairs on their own or to
have money on hand for major repairs. This
combination of factors puts them at risk for home
repair fraud. To further compound the fraud,
the contractor may steer the homeowner to a
high cost home loan. Predatory mortgage lend-
ing practices in some communities threaten the
stability of home ownership for older Americans.
When loans are based on the equity in a home,
rather than the homeowner’s ability to repay the
loan, the risk of foreclosure is greatly increased.
The number of foreclosures in the United States
has tripled since 1980, from over 150,000 to al-
most 459,000 in 1995. The consequences of fore-
closure for an older homeowner can be
shattering. It represents more than a loss of shel-
ter; it could be the loss of the home a family has
occupied for decades. As a result of foreclosure,
some older homeowners may have to move into
a nursing home. 

Older persons who are concerned about
passing their estates on to heirs may fall prey to
investment counselors, insurance sales presenta-
tions, and living trust purveyors who falsely
promise risk-free investments and exaggerate
the costs of probate. Parties on both sides of a via-
tical settlement can be exposed to fraud. A viati-
cal settlement is the sale at a discount of a life
insurance policy. Insured persons, called viators,
can obtain cash by selling a life insurance policy
to a viatical settlement company. The viatical set-
tlement company, in turn, sells the policy to a
third-party investor. The investor continues to
pay the premiums on the policy and collects the
face value of the policy after the original policy-
holder dies. While in some instances this finan-
cial transaction can produce much needed
money for medical or nursing home expenses,
unscrupulous promoters can defraud both the
viator and investor. 

Protections available

Legislative and regulatory protections are
provided when abuse occurs in the marketplace.
Most consumer protections are available to all
consumers, regardless of age. The major group
of consumer protection laws falls within state
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statutes called generically ‘‘unfair and deceptive
acts and practices’’ (UDAP). Most UDAP statutes
are very broad, and can be used to challenge a
wide range of fraudulent, abusive, or deceptive
activities. Some state statutes apply generally to
the sale of goods and services. Other statutes tar-
get specific commercial activities, such as mobile
home parks or timeshare properties. State UDAP
statutes can vary in the specifics of who can sue,
who can be sued, what practices are prohibited,
and what relief is available. Most allow many dif-
ferent types of relief, including actual, treble, or
punitive damages, injunctive relief, class actions,
and in some cases, attorney fees. A public librari-
an could be of assistance in locating UDAP provi-
sions in a state code. 

UDAP statutes might be used to challenge
billing practices of nursing homes that charge
residents extra money for services covered by
Medicaid payments or provide substandard care.
The statute could be used to contest unfair terms
in an assistive living facility’s admission contract
or misleading advertising about costs. These laws
could be useful obtaining an injunction against a
scam artist who tried to steal the equity from a se-
nior homeowner. 

Federal laws protect all consumers by requir-
ing specific disclosures in credit transactions
through the Truth in Lending Act (TILA). TILA
provisions mandate that credit card companies
have a process to correct billing errors and allow
borrowers to get out of loans if lenders do not
make certain disclosures about the cost of the
loan. TILA protections can be particularly valu-
able to the older homeowner who becomes the
victim of predatory home mortgage lending
practices. Similarly, the Home Ownership and
Equity Protection Act (HOEPA) is a useful tool to
protect older homeowners. HOEPA was enacted
in an effort to crack down on the use of high-
interest, high-fee loans that strip the equity an
older homeowner has built up. TILA and
HOEPA are used to halt foreclosures. Under
TILA, when the loan is secured by the equity in
a home, the borrower’s three-day unconditional
right to get out of the loan can be extended to
three or possibly more years, if the lender failed
to make required disclosures. Violation of the
HOEPA protections gives the homeowner the
right to sue for damages, as well as to seek cancel-
lation of the loan in certain circumstances. 

Other consumer protection laws are of spe-
cial interest to older consumers. 

• The Consumer Leasing Act, created to ad-
dress abuses in car leasing, and the FTC
Used Car Rule, requiring a prominent stick-
er describing the car’s warranty terms, pro-
tect older consumers on the go.

• The Fair Debt Collection Practices Act curbs
harassing practices by debt collectors. The
older debtor, who may fall prey to mislead-
ing statements or scare tactics by creditors,
can use this provision to obtain damages for
personal humiliation, embarrassment, men-
tal anguish, and emotional distress.

• The Equal Credit Opportunity Act specifical-
ly protects against discrimination in the
granting of credit because of age. This pro-
tection may come into play when a recently
widowed person first applies for credit in her
own name after her husband dies.

• The Federal Telephone Consumer Protec-
tion Act and the Telemarketing and Con-
sumer Fraud and Abuse Prevention Act
require callers to give consumers basic infor-
mation identifying who is making the call.
Telemarketers cannot make calls before 8:00
a.m. or after 9:00 p.m. They may not call
persons who have asked to be placed on the
calling company’s ‘‘do not call’’ lists.

• The Federal Trade Commission Mail or
Telephone Merchandise Rule requires mer-
chants to deliver items ordered by phone or
mail within thirty days. Older consumers
who may have difficulty getting out to do
their shopping need this protection to make
sure what they order from home will be de-
livered as promised.

• The Federal Trade Commission Regulation
for Door-to-Door Sales specifically gives re-
lief to consumers pressured into buying
something at home. The salesperson must
tell consumers they can change their mind
and cancel the entire transaction. By notify-
ing the company within three business days
of the sale, consumers can cancel and get a
refund of any purchases made at their home
or other temporary locations.

Sources of help

At the federal level, the Federal Trade Com-
mission (FTC) has the primary responsibility to
protect the interests and rights of consumers.
Through enforcement actions, the commission
can order parties to stop practices that violate
federal consumer protection statutes and to pay
fines. The FTC encourages people to file com-
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plaints about problems with deceptive or unfair
practices through its online complaint process at
www.ftc.gov/. While it cannot resolve individual
complaints, the commission relies on its com-
plaint database to track problems and initiate in-
vestigations. Other federal agencies involved
with consumer issues include the Consumer
Product Safety Commission and the Consumer
Information Center. The United States Postal
Inspectors investigate mail fraud and work close-
ly with U.S. Attorneys in prosecuting cases. 

At the state level, the attorney general has
similar enforcement responsibility over state con-
sumer protections. The attorney general may
have a staff of investigators and prosecutors who
concentrate on elder consumer issues. Many
states have consumer protection offices either
within the attorney general’s office or as a sepa-
rate state agency. These offices receive com-
plaints, investigate and prosecute state fraud
violations, and provide consumer education. 

Many other state agencies have consumer
protection responsibilities. The utilities commis-
sion may regulate the cost of residential gas and
electricity. The department of weights and mea-
sures checks grocery store scanners and gasoline
pumps for accuracy. Licensing of home contrac-
tors, hearing aid dispensers, and funeral direc-
tors offers a measure of protection when a service
problem develops. Insurance commissioners de-
termine what insurance products can be sold in
the state. 

As with any other type of legal problem, con-
sumers can go to court with consumer claims.
However, private litigation in the consumer area
is not that commonplace. With claims involving
smaller amounts of money, small claims courts
may offer a practical solution for the individual
consumer. A group of aggrieved consumers can
band together to bring a class action suit, particu-
larly if a company’s practice has affected a large
number of people. In between small claims court
and class actions, the individual consumer may
have difficulty finding a private attorney to han-
dle the consumer dispute. The cost to bring the
case may be higher than the potential recovery.
The losing party generally does not have to pay
the other side’s attorney’s fees unless the con-
sumer protection statute expressly authorizes re-
covery of attorneys fee to the successful
consumer. The consumer runs the chance of los-
ing the case and having a large bill from legal
counsel, if the lawyer will take the case in the first

place. The American Bar Association reports that
the number of private lawyers with a strong prac-
tice focus in consumer law may stand at about
two thousand. Many of these attorneys built their
practice on prior experience handling consumer
matters as legal services attorneys or assistant
state attorneys general. 

The future
The emerging global economy presents

many opportunities and challenges for consum-
ers. Computer and communications technology
advances place powerful tools in the hands of
consumers. While online, consumers can access
a brokerage account, buy a clock directly from a
German artisan, compare the prices of cell
phone service, and research eighteenth-century
passenger manifests—all from the home comput-
er. These same technologies allow businesses to
collect an unprecedented amount of information
about the purchase patterns and financial hold-
ings of consumers. As e-commerce becomes a
driving market force, new problems will need to
be addressed about how best to protect consum-
ers of all ages. At the same time, all consumers
need to be alert that frauds and scams can just as
easily, and certainly more rapidly, happen elec-
tronically. 

SALLY BALCH HURME

See also CONSUMPTION AND AGE; RETAIL AND OLDER

ADULTS. 
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CONSUMPTION AND AGE
Simply defined, consumption is household

spending on consumption goods and services.
However, consumption can also be defined as
the satisfaction obtained by consumers from the
use of goods and services. A person’s life-cycle
stage is usually regarded as the most important
predictor of consumption. Households headed
by young people usually spend less than average
on products and services because their house-
holds are small and their incomes are low. In
middle age, spending reaches a maximum as
family size increases and incomes peak. Spend-
ing then declines in older age as household size
and income decline. 

The changing demographics of the Ameri-
can population are likely to affect consumption
in the future. There were 34.4 million persons
age sixty-five or older in the United States in
1998, and by 2030 there will be about 70 million
persons age sixty-five or older. In 1998 this age
group represented 12.7 percent of the U.S. pop-
ulation; in 2030 the comparable figure will be 20
percent. Diversity within the older population,
and how it changes, will also influence consump-
tion of goods and services. 

Theoretical framework

Theories that attempt to explain how income
and consumption vary over the life cycle include
the life-cycle hypothesis, the permanent-income

Table 1
Percent Change in Average Household
Spending Between 1987 and 1997 by Selected
Categories: Consumer Expenditure Surveys,
1987 and 1997

SOURCE: Consumer Expenditure Surveys, 1987 and 1997

hypothesis, and precautionary savings. The life-
cycle hypothesis (Ando and Modigliani, 1963)
suggests that consumers try to maintain a rela-
tively stable level of consumption over their life-
time. In practice, this means that younger people
borrow to meet consumption needs, middle-
aged people save as large a proportion of income
as possible, and older people spend down their
assets when their income is reduced in retire-
ment. The permanent-income hypothesis (Fried-
man, 1957) suggests that consumers adjust their
spending level to their perceived level of future
income and that they dissave in retirement. The
precautionary-saving model (Deaton, 1992) sug-
gests that older people are extremely cautious
about spending down their assets because they
are uncertain about how long they will live, about
the cost of health care in the future, and about
the possibility of becoming impoverished. 

Diversity among older persons

The diversity of the older population con-
tributes to a broad range of consumption needs
and preferences. The sex ratio is an example: in
1998, there were 20.2 million older (65+)
women and 14.2 million older men, or a sex ratio
of 143 women for every 100 men. This ratio in-
creases in older age groups: in 1998, it ranged
from 118 women per 100 men for the 65 to 69
age group, to 241 women per 100 men for per-
sons aged 85 and over. Marital status presents
another example of the diversity of the older
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population—older men are much more likely to
be married than older women. In 1998, 75 per-
cent of older men and 43 percent of older
women were married. There were four times as
many widows as widowers in 1998. 

Living arrangements of older persons are
also diverse. In 1998 the majority of older nonin-
stitutionalized persons lived in a family setting;
that is, with a spouse or relatives. Approximately
80 percent of older men and 58 percent of older
women lived in a family setting. Further, living
alone was found to increase with advanced age.
Three of every five women age 85 and older
lived outside of a family setting in 1998. The per-
centage of persons 65 and older who lived in
nursing homes in 1996 increased dramatically
with age; only 1.1 percent of persons age 65 to
74 lived in nursing homes while 19.8 percent of
persons 85 and over did so. 

Participation of older persons in the labor
force shows diversity as well. Twelve percent of
older Americans were in the labor force in 1998,
and older men were twice as likely to be em-
ployed as older women. Just over half (54 per-
cent) of the workers over 65 were employed part-
time: 48 percent of men and 62 percent of
women. Twenty-three percent of older workers
were self-employed, compared to 7 percent of
younger workers. Over two-thirds (71 percent)
of the self-employed were men. 

The amount of income and the sources of in-
come of older persons are also diverse. The me-
dian income of older persons in 1998 was
$18,166 for males and $10,504 for females. The
major sources of income in 1996, as reported by
the Social Security Administration, were Social
Security benefits (reported by 91 percent of older
persons), income from assets (reported by 63
percent), public and private pensions (reported
by 43 percent), earnings (reported by 21 per-
cent), and public assistance (reported by 6 per-
cent). In 1996, Social Security accounted for 40
percent of the aggregate income of the older
population. The remainder consisted of earnings
(20 percent), pensions (18 percent), assets (18
percent), and 4 percent from other sources. In
summary, with advancing age, the population of
older persons in the United States is more likely
to be female, living alone, and to have less in-
come than middle-aged people. 

Overview of household spending

The Consumer Expenditure Survey (CEX),
sponsored by the U.S. Bureau of Labor Statistics,

is the primary source of information on U.S. con-
sumption at the household level. Through in-
depth interviews with a large representative sam-
ple of U.S. households, the survey gathers
spending data on nearly one thousand different
products and services, focusing on consumer
units, which are defined as all members of a par-
ticular housing unit related by blood, marriage,
adoption, or other legal arrangement. The sur-
vey collects data only from consumer units that
have independent living status. Residents of re-
tirement communities are included in the sur-
vey, but long-term-care facility residents are
excluded. There are thirteen major expenditure
categories in the CEX: food at home, food away
from home, alcohol and tobacco, housing, appar-
el and apparel services, transportation, health
care, entertainment, personal care, reading ma-
terials and education, cash contributions, per-
sonal insurance, and miscellaneous. 

Geoffrey Paulin used CEX data from 1984 to
1996 to analyze expenditure trends for different
age groups and to test whether tastes and prefer-
ences changed over time for older consumers.
He found that the change in average annual ex-
penditures between 1984 and 1997 (in 1997 dol-
lars) was as follows: for families under age 65
there was a 1.5 percent increase; for families 65
to 74 there was a 13.6 percent increase; and for
families 75 and older there was a 18.0 percent in-
crease. In other words, younger families had rel-
atively stable expenditure levels, but real
expenditures rose substantially for those over 65.
Paulin also analyzed the change in income before
taxes between 1984 and 1997 (in 1997 dollars)
and found that families under age 65 had a 10.9
percent increase, families 65 to 74 had a 13.2
percent increase, and families 75 and older had
a 7.4 percent increase. 

Paulin investigated whether older consum-
ers had different tastes, preferences, or physical
needs than younger consumers by analyzing
trends for several of the thirteen major expendi-
ture categories. He found that older consumers
purchased different amounts than younger con-
sumers, but in most cases the trend of expendi-
tures was similar for older and younger
consumers. There was one interesting exception:
recreation. All age groups exhibited a real de-
crease in spending for recreation during the
1990–1991 recession. In 1997, however, the rec-
reation expenditures for younger consumers
were down about 1 percent from their 1991
value, but they had risen substantially for older
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consumers. In fact, they had risen 19 percent for
those age 65 to 74 and 28 percent for those at
least 75 years old. 

In another study, three of the thirteen CEX
categories (food away from home, entertain-
ment, and health care) were selected by Cheryl
Russell to highlight changes in average spending
by the various age categories between 1987 and
1997 for all households. The data show that most
households, especially younger households, re-
duced spending on food away from home in
1997, compared to 1987. Households 65 to 74
and over 75 had increases of 21.6 percent and
24.2 percent, respectively, for health care expen-
ditures when 1987 and 1997 were compared.
Households 75 and over showed greatly in-
creased spending on entertainment—almost
double the 1987 level (up 97.9 percent). It is im-
portant to note that Russell compared spending
in two different years, 1987 and 1997, while
Paulin analyzed the period from 1984 to 1997. 

Differences in consumption among older
persons

Some researchers have focused more specifi-
cally on older households. For example, Mo-
hamed Abdel-Ghany and Deanna Sharpe
compared expenditures of households with 65 to
74 year olds and households with members 75
and over using the 1990 CEX data. They found
that expenditures for food at home, housing,
transportation, and health care made up the
largest share of expenses for both groups. Hous-
ing was the largest expenditure for each group.
Transportation was the second highest expendi-
ture for the 65 to 74 age group, and health care
was the second highest expenditure for house-
holds 75 and over. In general, urban residents
spent relatively more than rural households for
food at home, housing, entertainment, and per-
sonal care, and relatively less for transportation
and health care. The investigators suggested that
rural residents may grow some of their own food,
reducing expenditure for food at home, and
urban residents may use public transportation
and have a shorter distance to travel, reducing
transportation costs. 

Abdel-Ghany and Sharpe also found that
households headed by college graduates spent
relatively more than households headed by those
who did not complete high school on items asso-
ciated with an active social life: food away from
home, alcohol and tobacco, apparel and apparel

services, entertainment, and personal care. The
results suggest that education influences con-
sumers’ tastes and preferences. Racial differ-
ences were observed as well. Compared to older
white households, older African-American
households spent significantly more on personal
insurance and significantly less on food away
from home and entertainment. 

Compared to married-couple households,
households headed by unmarried females spent
significantly more for apparel and apparel ser-
vices and significantly less on food at home, food
away from home, alcohol and tobacco, health
care, and personal care. Spending by households
headed by unmarried males varied by age. The
65 to 74 year old unmarried-male households
spent relatively more on food away from home,
entertainment, and personal insurance; and sig-
nificantly less on food at home, health care, and
personal care, than did married couples age 65
to 74. Households headed by unmarried males
age 75 and over spent significantly more on alco-
hol and tobacco and personal insurance than did
married-couple households of the same age. 

Based on their results, Abdel-Ghany and
Sharpe concluded that households of 65 to 74
year olds had higher marginal propensities to
spend for food at home, food away from home,
alcohol and tobacco, transportation, entertain-
ment, and personal insurance, compared to the
75 and over group. The 65 to 74 age group had
a lower propensity to spend for housing, apparel
and apparel services, health care, and personal
care, compared to the 75 and over group. 

In his study of CEX data from 1984 and
1997, Paulin observed that health care expendi-
tures rose substantially for all groups during this
period. His findings showed that those 65 and
older, who made up about 20 percent of the sam-
ple being studied, accounted for nearly one-third
of total health expenditures. He noted that
health expenditure shares were most volatile for
those age 75 and older. All groups spent a larger
share of their health care dollars on health insur-
ance in 1997, compared to 1984. Expenditures
for drugs appeared to trend upward slightly as
a share of the health care budget, at least for
those 65 and older, but shares were most volatile
for the 75 and older group. 

Differences in consumption by the
vulnerable elderly

Using 1990 CEX data, Rose Rubin and Mi-
chael Nieswiadomy compared consumption of

274 CONSUMPTION AND AGE



older households that received cash assistance
(food stamps or Supplement Security Income
[SSI]) with those that received no cash assistance.
The latter group was further subdivided into
three income categories: poor (income less than
125 percent of the poverty level), low income (be-
tween 125 and 200 percent of the poverty level),
and higher income (more than 200 percent of
the poverty level). The results suggest that poor
and low-income recipients were less well-off than
cash assistance recipients. Overall, as income in-
creased, the percentage of the budget spent on
food decreased for all income categories. A 1 per-
cent increase in income generated approximate-
ly a 1 percent increase in spending on housing
for all three income groups. For health care, a 1
percent increase in income generated about a 1
percent increase in spending for the poor, no sig-
nificant change for the low-income group, and a
0.37 percent increase for those with higher in-
come. Overall, Rubin and Nieswiadomy conclud-
ed that poor and low-income older households
that did not receive cash assistance were even
more financially distressed than those receiving
financial assistance: ‘‘Their reported current in-
come is substantially lower than their expendi-
tures, so they dissave at unsustainable rates. This
annual dissaving, combined with their relatively
low levels of financial assets, indicates continuing
financial exigency’’ (Rubin and Nieswiadomy,
1997, pp. 96–97). 

Differences in consumption by work
status

The expenditure patterns of workers and
nonworkers were also studied by Thomas Moe-
hrle, who drew his sample of people age 62 to 74
from the 1986–1987 CEX. Moehrle found that
two-thirds of the sample was not working while
one-third was still employed. The sample was
further subdivided into low-, middle-, and high-
income groups. Moehrle found that the head of
household of the working households was youn-
ger and had attained higher levels of education
than their nonworking counterparts. Across all
income groups, those not working were more
likely to own their homes without mortgages and
to spend more on food prepared at home and on
health care. Transportation expenditures were
higher for the working households, and the
working households had notably higher expen-
diture shares for retirement, pension, and Social
Security contributions across all income levels. 

Rubin and Nieswiadomy (1994) studied re-
tired and nonretired households headed by
those age 50 and older using 1986–1987 CEX
data. Their sample was further subdivided into
married couples, single men, and single women.
They found that nonretired married couples
spent 45 percent more than retired couples,
while nonretired single men spent 65 percent
more than retired men, and nonretired women
spent 50 percent more than retired women. The
retired households spent a significantly greater
share on food at home, housing, rent, utilities,
household operations, and health care. The non-
retired households allocated a greater share to
food away from home, alcoholic beverages,
owned and other dwellings, home furnishings,
apparel and services, all transportation catego-
ries (except public), entertainment, education,
miscellaneous gifts, and insurance. Rubin and
Nieswiadomy found that spending on health
care was positively correlated with education le-
vels. Retired single women, nonwhites, and those
over 75 were given larger shares of cash gifts and
contributions. 

Volunteer service: time use and
consumption

Consumption may also take the form of time
used for services that provide for well-being and
personal satisfaction. Time-use studies are based
on the premise that time outside of work can be
used either to earn more money to purchase
goods or for volunteer services that provide ser-
vices to others. Volunteering can be done outside
of the home (e.g., Red Cross, church). Caregiv-
ing is another example of using time to provide
services. 

Volunteer service by older persons is a valu-
able resource. Data from the 1991 Common-
wealth Fund Productive Aging Survey (see Caro
and Bass, 1995) showed that about one-quarter
of persons over 55 were currently doing volun-
teer work. Volunteering was found to be more
common among women, those with education
beyond high school, those with professional or
technical skills, those in good health, and those
active in religion. The proportion of volunteers
was highest for older adults age 55 to 59 among
whom 31 percent were volunteers. Interestingly,
almost one-tenth (9.4 percent) of persons age 85
and over were volunteers, according to the sur-
vey. 

When the characteristics related to volunteer
assignments were analyzed, the following associ-
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ations were observed by Caro and Bass: Younger
respondents were more likely to be engaged in
fund-raising. Older respondents were more like-
ly to drive a vehicle. Women were more likely
than men to work in an office. Higher-income
people were more likely to serve on a board or
a committee. Higher levels of education were as-
sociated with service on a board or committee, of-
fice work, and fund-raising. Better health was
associated with direct-service assignments. 

Further analysis of the 1991 Commonwealth
Fund Productive Aging Survey revealed that
those active in religious organizations were more
often female, younger, well-educated, and active
in religion than the sample as a whole. Older
people were more likely to volunteer for a health
organization or a senior citizen center. Those
with higher levels of education were more likely
to volunteer for religious and health organiza-
tions, and being in good health was linked to vol-
unteering in the health sector. 

Caregiving: time use and consumption

Another important use of time by older per-
sons is the time spent providing care to others.
Although studies report somewhat different sta-
tistics on caregiving, this is likely to be a reflection
of the manner in which caregiving is defined. For
example, the Senate Select Committee on Aging
(1988) reported that about 80 to 90 percent of
elder care is informally provided by the family.
The average caregiver is a 57-year-old female,
but 36 percent of caregivers are over 65. 

Slightly more than one-fourth of those 65
and over who participated in the 1991 Common-
wealth Fund Survey reported providing infor-
mal assistance to a sick or disabled relative,
friend, or neighbor during the previous week
(Doty, 1995). About 15 percent of Common-
wealth Fund Survey respondents age 65 and
older who reported providing care to sick or dis-
abled persons during the previous week report-
ed providing more than twenty hours of care.
Forty percent of persons age 65 and older with
children reported that they had provided infor-
mal assistance of a nonfinancial nature to chil-
dren, grandchildren, or great-grandchildren
during the previous week, and 11 percent re-
ported providing twenty or more hours of help.

According to the 1989 National Long-Term
Care Survey (NLTCS), 53 percent of the primary
caregivers of the disabled elderly were them-

selves 65 or older, and 18.7 percent of the care-
givers of the disabled elderly were 75 or older.
Primary caregivers are defined as individuals
who bear most of the responsibility for providing
long-term care for a disabled elder. 

Data collected for the Assets and Health Dy-
namics Among the Oldest Old (AHEAD) study
on respondents age 70 and older revealed the
amount of help provided for people age 70 years
and older with activity limitations. Some 51 per-
cent of paid and unpaid caregivers provide help
every day, 21 percent provide help several times
a week, 14 percent provide help once a week,
and 14 percent provide help less than once a
week. When help given to people aged 70 and
over was measured by hours-per-day, 34 percent
received 1 hour of help, 46 percent received 2 to
5 hours, 9 percent received 6 to 10 hours, 4 per-
cent received 11 to 23 hours, and 7 percent re-
ceived care 24 hours per day. The pool of family
caregivers is dwindling, however. In 1990 there
were eleven potential caregivers for each person
needing care. In 2050 the ratio will be four to
one. 

The demography of the U.S. population is
changing in many ways. The increasing average
age of the population is important. As the pro-
portion of older consumers continues to in-
crease, they are likely to account for an increased
share of total expenditures. An examination of
trends revealed that older consumers were simi-
lar to younger consumers in what was pur-
chased. However, Paulin points out that the
population of older consumers in 2000 were not
members of the baby boom generation. He spec-
ulates that there may be more diversity in tastes
and preferences as the baby boomers age. 

SHARON A. DEVANEY
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SUMPTION; POVERTY; RETAIL AND OLDER ADULTS. 

BIBLIOGRAPHY

ABDEL-GHANY, M., and SHARPE, D. L. ‘‘Consump-
tion Patterns Among the Young-Old and Old-
Old.’’ Journal of Consumer Affairs 31, no. 1
(1997): 90–112. 

ANDO, A., and MODIGLIANI, F. ‘‘The Life Cycle
Hypothesis of Saving: Aggregate Implications
and Tests.’’ The American Economic Review 53,
no. 1 (1963): 55–84. 

276 CONSUMPTION AND AGE



CARO, F. G., and BASS, S. A. ‘‘Increasing Volun-
teering Among Older People.’’ In Older and
Active: How Americans Over 55 Are Contributing
to Society. Edited by S. A. Bass. New Haven,
Conn.: Yale University Press, 1995. Pages 71–
96. 

DEATON, A. Understanding Consumption. Oxford:
Oxford University Press, 1992. 

DEVANEY, S. A. ‘‘Economic Status of Older Adults
in the United States: Diversity, Women’s Dis-
advantage, and Policy Implications.’’ In Geron-
tology: Perspectives and Issues, 2d ed. Edited by
K. Ferraro. New York: Springer Publishing
Company, 1997. Pages 285–304. 

DOTY, P. ‘‘Older Caregivers and the Future of
Informal Caregiving.’’ In Older and Active:
How Americans Over 55 are Contributing to Soci-
ety. Edited by S. A. Bass. New Haven, Conn.:
Yale University Press, 1995. Pages 97–102. 

FRIEDMAN, M. A Theory of Consumption Function.
Princeton, N.J.: Princeton University Press,
1957. 

HARRISON, B. ‘‘Spending Patterns of Older Per-
sons Revealed in Expenditure Survey.’’
Monthly Labor Review, 109, no. 10 (1986): 15–
17. 

HITSCHLER, P. B. ‘‘Spending by Older Consum-
ers: 1980 and 1990 Compared.’’ Monthly Labor
Review, 1116, no. 5 (1993): 3–13. 

Institute for Health and Aging. Chronic Care in
America. University of California-San Francis-
co for the Robert Wood Johnson Foundation,
1996. 

JACKSON, M. E. Informal Care of the Disabled Elder-
ly: A Research and Policy Initiative. Final report
to the Office of the Assistant Secretary for
Planning and Evaluation, U.S. Department of
Health and Human Services. Lexington,
Mass.: SysteMetrics, 1992. 

MOEHRLE, T. ‘‘Expenditure Patterns of the El-
derly: Workers and Nonworkers.’’ Monthly
Labor Review 113, no. 5 (1990): 34–41. 

National Academy on an Aging Society. ‘‘Car-
egiving: Helping the Elderly with Activity
Limitations.’’ Washington, D.C.. May, no. 7
(2000): 1–6. 

PAULIN, G. D. ‘‘Expenditure Patterns of Older
Americans, 1984–1997.’’ Monthly Labor Review
123, no. 5 (2000): 3–28. 

RUBIN, R., and NIESWIADOMY, M. L. ‘‘Expendi-
ture Patterns of Retired and Nonretired Per-
sons.’’ Monthly Labor Review (1994): 10–21. 

RUBIN, R., and NIESWIADOMY, M. L. Expenditure
of Older Americans. Westport, Conn.: Praeger
Publishers, 1997. Volume 117, no. 4. 

RUSSELL, C. ‘‘The New Consumer Paradigm.’’
American Demographics April (1999): 50–58. 

Select Committee on Aging, U.S. House of Rep-
resentatives. Exploding the Myths: Caregiving in
America. Washington, D.C.: U.S. Government
Printing Office, 1988. 

STONE, R. ‘‘Defining Family Caregivers of the El-
derly: Implications for Research and Public
Policy.’’ The Gerontologist 27 (1991): 616–626.

CONTINUING CARE
RETIREMENT COMMUNITIES

Where a person lives directly impacts that
person’s quality of life. While most older people
continue to live in private homes or apartments,
some older people choose to live in an organized
community such as a continuing care retirement
community (CCRC). 

Definition and history

The American Association of Homes and
Services for the Aging (AAHSA) defines a CCRC
as an organization that provides individuals a
combination of housing options, accommoda-
tions, and health care services, depending on the
level of care needed. Thus, within a single set-
ting, an individual can move from an indepen-
dent to a more restrictive housing environment
as his or her needs increase. A CCRC organiza-
tion typically has a formal contract or agreement
with an individual or couple entering the com-
munity that includes the costs and level of ser-
vices that will be provided (Sherwood, Ruchlin,
Sherwood, Morris, 1997). 

CCRC organizations are not a new phenom-
ena, but have been around for more than a cen-
tury. Beginning in Europe as a means to shelter
and care for the aged, early CCRCs were affiliat-
ed with religious organizations. By the 1900s
there were seven CCRCs in the United States. As
the older population experienced growth during
the 1960s, there was a corresponding increase in
CCRC development, and since that time the
number of CCRCs in the United States has stead-
ily grown. In the year 2001 there were almost
2,000 CCRCs located in the U.S. with the average
resident population of these facilities around 300
(AASHA, 1999). Pennsylvania, California, Flori-
da, and Virginia have higher concentrations of
CCRCs, with the Philadelphia/Delaware Valley
area recognized as the ‘‘CCRC capital of the
world’’ due to the high concentration (45) of
CCRCs in that area. The total number of resi-
dents in CCRCs make up roughly 2 percent of
the older population. 
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A majority of CCRCs are not-for-profit orga-
nizations (AAHSA, 1999), and they generally
have religious affiliations. Since the mid 1980s
there has been a slow push away from nonprofit
to for-profit CCRCs, and large corporations such
as Marriot and Hyatt have entered the industry.
However, the majority of CCRCs are still not-for-
profit organizations. 

CCRCs today

CCRCs vary in size, accommodations, and
services provided. However, most CCRCs have
several basic housing levels on one campus set-
ting. Providing residents with a range of care op-
tions is termed the continuum of care. 

Independent living unit (ILU). This type of
housing, which is common to almost all CCRCs,
may include apartments, cottages, one- or two-
story houses, or luxury high-rises. Usually, ame-
nities such as transportation to outside commu-
nity events, meals, laundry service,
housekeeping, security, and maintenance are in-
cluded in the cost. An individual can choose to
have more amenities, but extras come with an ad-
ditional price. Health care services are available,
but a resident living in an ILU is usually healthy
and requires little health care assistance. 

Personal care unit. (PCU) An individual liv-
ing in a personal care unit usually has some trou-
ble performing specific activities of daily living.
This level of care entails help in such areas as
personal assistance or medication monitoring, al-
lowing a person to continue to live independent-
ly. 

Assisted-living facility. A next step in the
continuum between independent living units
and nursing homes is the assisted-living facility.
This type of housing is relatively new, and is de-
signed for those individuals who do not require
the level of care and supervision provided in a
nursing home. In this type of facility, which is
provided by most CCRCs, personal assistance
with everyday activities such as dressing, eating,
medication administration, RN staff, serving
meals, rehabilitation, and bathing are common
services available. 

The nursing home. This type of facility is
common to all CCRCs. Residents of a CCRC can
utilize the nursing home to recover from a short-
term illness or as a means of treatment for a
chronic illness. In this type of housing, residents
receive round-the-clock care from nurses and
nurse’s aides. 

This continuum of care allows the individual
to receive all necessary health care services with-
in one campus. However, it is important to note
that the progression is not always linear—
residents can move to any one of these housing
arrangements and then back to the previous type
of facility. For instance, an individual living in an
ILU might receive care within the nursing home
to recover from a short-term illness. After recov-
ery, that individual could return to a less restric-
tive location. 

Programs and activities. One of the CCRCs
main objectives is to keep residents healthy. Al-
though research is limited, some studies report
that CCRC residents live one and a half to two
years longer than other older adults. This may be
because CCRCs take a more active approach to
maintaining health than individuals living in the
community might. There are different types of
programs that have been established at CCRCs
in this regard. Although not all CCRCs offer such
programs, many encourage exercise by provid-
ing swimming pools, tennis courts, golf courses,
and walking paths, and many promote proper
nutrition. Most CCRCs provide comprehensive
meal options, promote proper medical care, and
have health and dental facilities on the campus.
In addition, they promote social involvement
through a range of social and educational pro-
grams. 

The contract

The contract that individuals sign when en-
tering a CCRC determines the amount that their
stay will cost and the type of amenities and health
care services that will be provided. There are
three main types of contracts: extended, modi-
fied, and fee-for-service. 

About four out of ten CCRCs use an extend-
ed contract (AAHSA, 1999), in which individuals
agree to pay an entry fee up front and a monthly
fee for the rest of their life. Monthly fees usually
only increase due to inflation or increased oper-
ating costs. This type of contract covers almost all
of the health care needs of residents throughout
their stay. 

Three out of ten CCRCs provide a modified
contract, which generally has a lower entry and
monthly fees than an extended contract. Howev-
er, there is a set limit on the number of days of
health care per year that an individual can re-
ceive, and each resident is responsible for all
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costs beyond that limit. Like an extended con-
tract, the costs of this agreement can only go up
based on inflation and increased operating costs.

A fee-for-service contract is used by about
three out of ten CCRCs. Individuals utilizing this
option typically come from outside the organiza-
tion to access the nursing home facility and are
willing to pay as they receive care. Costs for this
type of care can increase with inflation, operating
costs, and with the amount of long-term care
usage. 

Cost and fees

It is relatively expensive to live in a CCRC.
Data show that most individuals choosing
CCRC’s are in the middle- or upper-income
bracket. Cost can be based on the type of contract
negotiated, the size of apartment, and the ser-
vices and amenities received. According to
AARP, entry fees can range from $20,000 to
$400,000, with monthly payments ranging from
$200 to $2,500. AAHSA (1999) found that entry
fees ranged from $34,000 for a studio apartment
to $439,000 for a two bedroom home. The range
of monthly fees was $1,383 for a single resident
to $4,267 for a couple. 

Whether or not one receives a refund of the
entry fee, either for choosing to leave the com-
munity or upon one’s death (in which case, a per-
son’s estate would receive the refund) depends
on the particular CCRC. Organizations usually
establish one of three types of refunds: declining
scale, partial refund, or full refund. With a de-
clining scale refund, the longer an individual
stays at a facility, the more the entry fee refund
decreases. With the partial refund option, a per-
centage of the fee will be refunded within a par-
ticular time period, after which there will be no
refund. Full refunds are not generally available,
though some CCRCs with high entry fees do
offer them. 

Requirements for entry

CCRC facilities can have different require-
ments for entry. Most typically require entering
individuals to have physical and mental examina-
tions, and they also stress the importance of hav-
ing full Medicare coverage. It is important for
the individual to demonstrate the ability to pay
the entry and monthly fees. 

Regulations governing CCRCs

Due to past occurrences of bankruptcy in the
CCRC community, different regulatory methods
have been established to protect the consumer
and help bolster the image of CCRCs. As of 1997,
there were thirty-seven states that had specific
regulatory requirements for CCRCS—up from
twenty-eight in 1988 (Brod, 1997). Each state has
different requirements for licensing and accredi-
tation. These requirements include financial dis-
closure, consumer protection, refund provisions,
and resident contracts (Somers and Spears,
1992). The federal government has little involve-
ment in the regulatory process, but does regulate
those nursing homes located within CCRCs that
rely on Medicaid and Medicare reimbursement.

Fearful that increased federal regulations
will potentially raise costs, the industry has also
established its own regulatory and accreditation
system—the Continuing Care Accreditation
Commission, established in 1985, has set stan-
dards ‘‘focusing on finance, governance, residen-
tial life, and health care’’ within CCRCs (Sanders,
1997, p. 16). 

Current issues

One of the most challenging issues faced by
CCRC organizations is whether such an option is
affordable to most older people. Many people
cannot afford high entry and monthly fees. Cer-
tain communities have used government subsi-
dies through HUD to help low income
individuals afford CCRC housing (Sanders,
1997). This suggests that unless government dol-
lars are placed towards CCRCs, the only older in-
dividuals able to afford high entry fees will
continue to come from the middle or upper class.

Another issue is whether individuals within
CCRCs are truly ‘‘aging in place.’’ By aging in
place, older individuals expect to reside at home
throughout the remainder of their lives. Howev-
er, residents must still make the transition from
home to the CCRC setting. This transition can be
hard for some older individuals who find them-
selves having to adjust to a new setting and life-
style with rules and restrictions (Sanders, 1997).
Furthermore, as health issues increase they will
need to move again. 

Age segregation is another important issue
faced by the CCRC industry. There has been an
attempt in American society to move away from
age segregation and to develop programs that
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keep older individuals involved in the communi-
ty. Some researchers estimate that almost 10 per-
cent of the older population might come to live
in a CCRC. It is not known what affect this sepa-
ration from other age groups might have, and
the question of whether this might cause prob-
lems across generations needs to be addressed. 

The issue of financial solvency must also be
addressed. In the past there have been problems
with CCRCs going out of business or going bank-
rupt, leaving individuals out in the cold. There
needs to be a system in place to ensure financial
security for individuals living in these facilities. 

Research has shown that the different activi-
ties and programs promoting a healthy lifestyle
help to reduce the risk of disease and disability
in the CCRC population (Scanlon and Layton,
1997). Yet, its effectiveness on lowering health
care costs has not been shown. Until research is
conducted that controls for differences in in-
come, education, health, and other factors it will
be difficult to get an accurate idea on CCRC’s
cost effectiveness (Scanlon and Layton, 1997). 

Regardless of these issues, CCRCs have the
potential to be a very important option for older
adults in the future. Already CCRSs have shown
that they promote healthy lifestyles. Further re-
search will strengthen this position. Policy
changes that help make CCRCs more affordable
could also increase the number of residents and
also the number of communities. What is not
clear is exactly what path the industry will follow.

IAN NELSON

See also FINANCIAL PLANNING FOR LONG-TERM CARE;
HOUSING; LONG-TERM CARE. 
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CONTROL, PERCEIVED
Healthy and successful individuals often

have a strong sense that they are in control of
their lives and the world around them. Likewise,
men and women who feel that they are in control
of their lives tend to be healthy and successful.
An individual’s perception of his or her ability to
be effective in the world, what psychology text-
books refer to as perceived control, is widely stud-
ied because it has such an important, and
sometimes obvious, impact on an individual’s
physical and mental health. Perceived control re-
flects the degree to which an individual believes
that a situation is controllable and that he or she
has the skills necessary to bring about a desired
(or avoid an undesired) outcome. There are two
fundamental aspects: contingency (i.e., does the
person believe that this outcome is controllable?)
and competence (i.e., does the person perceive
himself or herself as capable of producing the de-
sired, or suppressing the undesired, event?). 

Perceived control differs from objective con-
trol in that it focuses on a person’s subjective per-
ception (i.e., what the person believes is accepted
as the reality for that individual, regardless of the
actual control available). When people perceive
themselves to be in control, but are not, it is
called an illusion of control. A number of studies
have investigated illusions of control. However,
because the amount of control actually available
is often not known, the practicality of examining
this aspect of control has been questioned. Over-
all, research points to a fundamental difference
between the actual control available in a situation
and a person’s perception of control; the percep-
tion of control (whether accurate or not) influ-
ences people’s behaviors and emotions more
strongly than actual control. 

Historically, control beliefs, studied as locus
of control, were conceived of as unidimensional,
with internal control on one end of the continu-
um and external control on the other. Deriving
his work from social learning theory, Dr. Julian
Rotter developed the Internal-External scale in
the 1960s. The Internal-External Scale utilized a
forced-choice format questionnaire, and individ-
uals were divided into those with either internal
or external control beliefs. Those with an inter-
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nal orientation believed that their own actions
could produce desired outcomes, whereas those
with an external view expected external forces
(e.g., chance) to produce outcomes. This tradi-
tional conceptualization focused on what people
believed caused events, irrespective of their per-
ceived abilities to bring forth or prevent the
events. In other words, this conceptualization
lacked the component of competence. 

Locus of control has since been expanded,
and is now called by many different names, in-
cluding primary/secondary control, sense of con-
trol, control beliefs, decisional control, control
motivation, self-efficacy, self-directedness, self-
determination, choice, decision, mastery, auton-
omy, helplessness, and explanatory style (see
Skinner for a thorough compilation of terms fall-
ing under the rubric of control). Researchers
now believe control beliefs are multidimensional,
with internal and external beliefs independent.
In Dr. Hanna Levenson’s model (developed in
1972), there are three dimensions related to how
a person views the cause of an event: internal or
personal mastery (‘‘It’s due to me’’), chance (‘‘It’s
luck’’), and powerful others (‘‘It’s due to oth-
ers’’). 

Rather than simply assessing beliefs about
the controllability of a situation, modern concep-
tualizations also measure competence. That is, if
people have a strong sense of control, they will
likely believe not only that the outcome is depen-
dent on their behavior but also that they have the
ability to engage successfully in relevant actions.
Further, perceived control is measured in both
general (e.g., control over life in general) and
specific domains (e.g., control over health, intel-
lectual functioning, memory, and interpersonal
relations). Domain-specific measures have
helped to clarify complex relationships; for ex-
ample, while there are typically no age differ-
ences on generalized measures of control, age
differences have been found in domain-specific
control beliefs in the areas of health and intelli-
gence, with older adults showing decrements in
these domains. 

Control and self-efficacy

Domain-specific control beliefs are often
studied under the term self-efficacy. Self-efficacy
is the most studied component of Dr. Albert
Bandura’s social cognitive theory, originally for-
mulated as the unifying theory of behavior
change (1977). This theory states that behavior

is governed by expectancies and incentives, and
includes aspects of both contingency (outcome
expectations) and competence (efficacy expecta-
tions). Efficacy expectations are influenced by
four primary sources of information: perfor-
mance accomplishments, vicarious experience,
verbal persuasion, and motivational arousal. Per-
formance accomplishments are the most effective
type of information in forming efficacy beliefs.
Successes will increase beliefs, and once an indi-
vidual has a strong sense of efficacy, occasional
failures will not be processed as negatively. Indi-
viduals with many performance accomplish-
ments will persist in the face of defeat, and a
failure that is later overcome will greatly
strengthen efficacy beliefs. 

Self-efficacy is measured in a specific and
graduated fashion rather than on a general and
global level. For example, an item measuring
perceived control in the domain of health may
read ‘‘How much control do you have over your
health these days?,’’ and the respondent rates his
or her perceived control on a scale ranging from
‘‘No Control’’ to ‘‘Very Much Control.’’ An item
on a self-efficacy scale measuring perceived abili-
ty to exercise would read ‘‘How confident are
you that you would exercise if you were in a bad
mood?,’’ and the respondent would give a confi-
dence rating ranging from 0 to 100. Self-efficacy
is frequently measured in studies examining be-
havior change, such as smoking cessation, exer-
cise adherence, and phobia reduction. Most
theories explaining human behavior include a
self-efficacy component, and many researchers
have called for an integration of the prominent
theories. However, the social cognition theory,
often referred to as simply the self-efficacy theo-
ry, is probably the most straightforward and pop-
ular framework, although it is not without its
critics (see Maddux for a discussion of conceptual
issues, and Smedslund for criticisms related to
definitions and theoretically necessary versus
empirically testable constructs within the theory).

Correlates of perceived control

Researchers examining diverse outcomes,
and using various definitions of control, repeat-
edly find a relationship between perceived con-
trol and numerous positive outcomes. For
example, individuals who possess a strong sense
of control are wealthier and more educated, have
better memories and higher intellectual func-
tioning, are more physically active, enjoy better
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health, and live longer than those with a weak
sense of control. Control is also associated with
positive psychological outcomes, including great-
er life satisfaction, a more positive self-concept,
greater well-being, and feeling young for one’s
age. Cross-sectional research cannot exclude the
possibility that the above correlates produce a
sense of perceived control; for example, greater
wealth may lead to stronger control beliefs.
Studies that do offer evidence for control as a
causal agent indicate that a strong sense of per-
ceived control is beneficial to an individual; how-
ever, little is known about possible negative
effects of control. 

Negative outcomes associated with control
occur when there is a lack of fit between the per-
son and the environment. For example, people
who want low control may be dissatisfied with a
situation that encourages them to take control.
Further, encouraging perceptions of control may
have harmful effects (e.g., frustration or helpless-
ness) if a person lacks ability or if the situation
does not allow control (as in some institutional
settings). 

It may be that global control beliefs are gen-
erally adaptive, whereas domain-specific control
beliefs may or may not be adaptive, depending
on the controllability of the domain. For exam-
ple, interpersonal relationships at a minimum in-
volve two people (and, when considering an
entire social network, consist of an intricate web
of social ties); thus the controllability over these
relationships will vary, with control shared across
the network. In this case, it would be reasonable
to expect that a person with a moderate sense of
perceived control could build and utilize a suc-
cessful network, whereas someone holding
strong beliefs about his or her control over other
people in the network—for example, a partner
or family member—may be exposed to social
conflict or disappointment. While it may be
harmful to exert efforts to control an event that
is truly uncontrollable, a strong sense of control
will be adaptive if it is assumed that most of the
situations people face throughout their lives, as
well as their responses to them (i.e., how one
copes), are to some extent controllable or of un-
known controllability (e.g., illness and disease). 

Processes of control

There are two primary mechanisms through
which perceived control may produce beneficial
outcomes: direct (main-effect model), or indi-

rect, through a reduction in stress (stress-
buffering model; see Cohen). 

The main-effect model suggests that having
a strong sense of control has a direct positive ef-
fect on health through various mediators, or
mechanisms. These mediators include cognitive,
behavioral, and physiological factors. For exam-
ple, control may lead to positive psychological
states, such as high self-esteem and positive af-
fect. This in turn may lead to favorable physio-
logical responses as well as to participation in
health-promoting behaviors. Together, these
produce health-relevant biological influences
(e.g., immune effects) resulting in good health.
This model does not explicitly include alterna-
tive paths, which also likely exist. For example,
it is plausible that a health-promoting behavior
like exercise would influence health, physiologi-
cal responses, and subsequent feelings of control.

There is evidence for a main-effect model.
For example, an internal health locus of control
has been related to the importance placed on
good health, and both of them are predictors of
engaging in preventive health behaviors. Thus,
control beliefs can help explain why some people
abstain from risky behaviors (e.g., smoking) and
participate in healthy ones (e.g., exercise). 

In the psychological domain, perceived con-
trol has been associated with increased levels of
self-esteem, optimism, vigor, and social support,
and decreased levels of depression and anxiety.
While many of the studies in this area are corre-
lational, growing numbers of experimental ma-
nipulations of objective control and interventions
enhancing efficacy beliefs have produced benefi-
cial results, suggesting that the causal direction
is from feelings of control to health and well-
being. 

While the main-effect model assumes that
there are effects of control on health and well-
being (through cognition, behaviors, and/or
physiology), an alternative and equally plausible
view suggests that a strong sense of control may
aid in the buffering of stress. Stress is assumed to
have negative effects on health and well-being.
In the stress-buffering model, a potentially
stressful event is tempered by feelings of control
at multiple points. For example, control may
lead a potentially stressful event to be appraised
as less so, or, once a stressful event is perceived,
control may ward off feelings of helplessness. 

Studies in which outcomes depend upon an
interaction between stress and control support a
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stress-buffering model (e.g., control moderates
the effects of stress on physical and mental
health). Research also supports interactions be-
tween control and physiological aspects of stress;
physiological responses to stressful events are
lessened in those with strong control beliefs. For
example, when people believe they have control
over an aversive event like noise, or that they can
successfully overcome a stressor, they show lower
levels of stress-related hormones. 

Perceived control in aging

A desire to exert control over the environ-
ment is implicit in theories of control, and evi-
denced in early life. Whether described as an
effectance drive, mastery motivation, or the need
for competence, research indicates that perceiv-
ing control over the environment is a basic need
in humans (see Heckhausen and Schulz for a re-
view). 

Personal control beliefs (internal control) in-
crease during childhood. In middle childhood,
concepts of control become more differentiated,
and there appears to be an increase in internal
control beliefs as people age. Several studies have
shown that general control beliefs remain rela-
tively stable, decreasing only slightly, well into
older adulthood. However, age-related changes
in domain-specific control beliefs have been
found, with older adults showing declines in
areas of health, physical appearance, and intel-
lectual functioning. In addition there is evidence
that beliefs about constraints increase markedly
in later life. 

Control beliefs in older adults are especially
important subjects of study; normative beliefs
about aging include an increase in the risk for
losses (social, personal, and physical) and a corre-
sponding decrease in opportunities for gains.
Thus, developmental changes in later life pres-
ent challenges for an individual’s actual, as well
as perceived, control. However, studies have in-
dicated that older adults can maintain a sense of
control through accommodation processes. A
theory that incorporates accommodation,
termed selective optimization with compensation
(Baltes and Baltes), explains a person’s ability to
maintain beliefs in control by selecting high-
efficacy domains, taking measures to optimize
functioning in these areas, and, when necessary,
compensating when requisite skills or resources
are no longer available. For example, an aging
pianist may give up other activities and reduce

her repertoire (selection), practice more often
(optimization), and slow down the playing of the
song before a fast section to give the impression
of speed (compensation). Thus, while general in-
ternal control beliefs remain stable in adulthood,
external control beliefs increase in later life, and
domain-specific decreases in control are likely to
occur in areas that are susceptible to age-related
loss. 

The modifiability of control beliefs has also
been studied from a life span perspective. Inter-
ventions designed to affect control beliefs in
adulthood have demonstrated that while control
beliefs are more malleable in younger adults,
once older adults are convinced of their ability,
they devote more time and effort to relevant
tasks and therefore attain further gains in both
performance and efficacy beliefs. 

Implications for research in aging

Because strong control beliefs have been re-
lated to so many positive outcomes, there have
been many attempts to enhance such feelings
through interventions. Researchers have at-
tempted to modify or enhance control beliefs in
regard to memory, rehabilitation from physical
impairments, cancer treatment, dealing with
chronic diseases such as osteoarthritis or rheu-
matoid arthritis, as well as to facilitate control be-
liefs in the face of losses associated with aging.
These studies indicate that control beliefs can be
influenced well into late life. Such findings grow
in importance as models of health behavior move
from the treating of acute illnesses in a physician-
directed environment to long-term symptom
management associated with chronic diseases in
a patient-directed environment. 

For example, a number of nursing home
studies have reported that when people are
given opportunities to exercise control, they
show significant improvements on a number of
measures, ranging from memory tasks and activ-
ity to overall health and psychological adjust-
ment. In an often cited study by Drs. Ellen
Langer and Judith Rodin, conducted in 1996,
nursing home residents who were given more
control over their environment (e.g., when to
watch a movie, taking care of a house plant) were
happier, more active, and more alert at a follow-
up conducted months later. Also, only 15 percent
of the group with enhanced control had died,
compared with 30 percent in the group of resi-
dents who were told the hospital staff was re-
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sponsible for their care (see also Banziger and
Roush; Schulz and Hanusa for other interven-
tions in institutional settings). The research in
this area indicates that strong beliefs in perceived
control may reverse, delay, or protect against
functional declines associated with aging. 

The success of interventions seeking to in-
crease control beliefs (especially in later life) pre-
sumably will hinge on the assessment of relevant
components of control: desire, ability/
perception, and actual control available. Effica-
cious interventions will likely be those that first
determine which aspects should be changed and
then successfully produce the desired changes.
For example, if nursing homes are designed to
discourage control, attempting to enhance con-
trol in such a setting could lead to frustration for
the individual as well as for the staff. Accordingly,
interventions designed with a multilevel focus
that balance an individual’s needs and abilities
with the adaptability of the environment may be
the most effective. 

Summary

The finding that perceptions of control and
feelings of self-efficacy are beneficial and adap-
tive is robust. People with a strong sense of per-
ceived control generally fare better (both
mentally and physically) than do those who do
not hold such beliefs. However, the relationships
between health and aspects such as desire for
control and maladaptive control beliefs are less
studied. Some research suggests that there may
be an adaptive level of control for certain situa-
tions, and that an individual’s desire for control
should be considered when explaining positive
or negative outcomes. Research that aims to in-
crease and/or maintain high levels of perceived
control in adulthood and later life becomes an in-
creasingly fertile area of investigation as the pop-
ulation ages. Whether effecting change directly
in an individual, an entire social group, or
through the restructuring or developing of insti-
tutions, hospitals, or communities, innovative
ideas from a collection of fields (e.g., psychology,
medicine, architecture) may change the way peo-
ple age. 

HEATHER R. WALEN

See also INTERVENTIONS, PSYCHOSOCIAL BEHAVIOR; LIFE

SPAN THEORY OF CONTROL; SELECTIVE OPTIMIZATION

WITH COMPENSATION THEORY; STRESS AND COPING. 
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CORESIDENCE
Over the course of the twentieth century,

dramatic changes occurred in the coresidential
patterns of older Americans. Between 1900 and
1998, the percentage of elderly persons living
alone increased five-fold, rising from 5 percent
to 26 percent. This historical rise in living alone
has been attributed to three basic mechanisms
that reflect a long-term change in the status and
well-being of older people and their families: (1)
increasing levels of economic resources available
to the older population, (2) an increased prefer-
ence for privacy and residential independence,

and (3) demographic changes affecting the avail-
ability of potential residential partners. 

Economic resources. Scholars have attribut-
ed the increasing pursuit of independent living
and economic security among widows to the
growth in public entitlement programs. In the
past, widows were more compelled to rely on
family support. Evidence of an economic basis
for the historical rise in living alone has been doc-
umented by McGarry and Schoeni (2000), who
demonstrated that income growth in the person-
al incomes of older citizens, particularly through
Social Security benefits, have allowed the elderly
to live apart from family. This finding echoes An-
derson’s (1977) research showing how the intro-
duction of pensions in nineteenth-century
England enabled greater residential indepen-
dence of older people. Although pensions in-
creased the propensity for older adults to live
alone, having wealthier offspring may dampen
this effect. Another version of the economic
model, however, is advanced by Steven Ruggles
(1996), who connected burgeoning household
wealth during the late nineteenth century to the
growth in the proportion of people living in ex-
tended family households. Economic resources
accumulated by younger families enabled them
to coreside with elderly family members, which
did little to enhance the economic (and residen-
tial) freedom of the older generation. 

Preferences. Another factor influencing his-
torical patterns of coresidence among older
Americans has been the increasing preference
for single living. Personal preferences often re-
flect the changing norms of a modernizing soci-
ety as it moves from a more collectivistic to a
more individualistic orientation, stressing auton-
omy and privacy. Although most scholars ac-
knowledge that preference or taste has played a
role in the growing residential independence of
the aged, they disagree over its relative contribu-
tion and timing. Some researchers have identi-
fied the preference to live apart from kin as a
persistent, but latent, desire among the elderly
that only recently—through public entitlement
programs—has become economically feasible.
Preferences for intergenerational coresidence
also appear to be perpetuated through genera-
tions as an aspect of family culture. Having lived
in a three-generational household as a child ap-
pears to strengthens one’s willingness as an adult
to provide housing for an older parent. 

Demographic change. The availability of
suitable household partners is another key di-
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mension determining coresidency patterns of
older adults. Among the demographic transi-
tions altering such availability are fertility, di-
vorce, and widowhood. Fertility rates were
particularly low during the Great Depression
(1930s) and World War II periods, resulting in
relatively smaller families among the current co-
hort of the oldest old. R. T. Gillaspy (1979) cites
lower fertility rates among women born at the
turn of the twentieth century as a main reason
for the 16 percent increase between 1970 and
1998 in the proportion of women 75 years and
older living alone. Sharp fertility increases dur-
ing the post–World War II years (1946–1964) in-
creased the pool of potential residential partners
for the current young-old, while a decline in the
fertility rates of the baby boomers themselves
portends a deficit of such partners in future el-
derly cohorts. 

Even though fertility rates fluctuated some-
what over the last half of the twentieth century,
there was an overall decline in such rates be-
tween 1940 and 1998. There was also a decline
(from 71 percent to 20 percent) in the percent-
age of women living with their children during
this period. However, an important factor that
mitigated the impact of fertility reductions on
kin-supply was the dramatic increase in life ex-
pectancy resulting from mortality declines dur-
ing the twentieth century. As children are able to
spend more of their adult years with their par-
ents, they have greater opportunities for sharing
a residence with them. 

Changing marriage patterns have also con-
tributed to the growing trend among elderly per-
sons to live alone. Janet Wilmoth (1998) found
that transitioning to living alone increases with
marital dissolution, whether due to death, sepa-
ration, or divorce. While separation and divorce
are relatively less common than widowhood in
the older population, this pathway to living alone
has grown increasingly more prevalent among
the young-old. Baby boomers will present an
older cohort with relatively high representations
of never-married, divorced, and childless indi-
viduals. These trends may well signal a future de-
cline in the proportion of elderly persons who
coreside with family members. 

Diversity in living arrangements

Variations in the propensity to live alone or
with others are found by age, gender, race, and
ethnicity. As age increases, older people are

more likely to live alone or with a relative other
than a spouse—a product of increasing widow-
hood rates in later life. In general, rates of coresi-
dence with sons and daughters are higher for
older women than for older men, though this dif-
ferential diminishes with increasing age. Gender
differences in coresidence have much to do with
spouse availability patterns that are linked to
widowhood. Relatively fewer older men live
alone, as compared to older women, because
they are less likely to be widowed. In 1990, 79
percent of men between the ages of sixty-five and
seventy-four, and 70 percent of those seventy-
five and older, lived with a spouse, as compared
to 54 percent and 25 percent of older women in
these respective age categories. However, among
the unmarried, older men were 17 percent more
likely than older women to coreside with a rela-
tive (84 percent for men vs. 67 percent for
women). 

Patterns of coresidence among older parents
vary by both their own age and the gender of
their adult children. The young-old (age sixty-
five to seventy-five) are more likely to live with a
son, while the old-old (age seventy-five to eighty-
five) are more likely to live with a daughter. The
preference for daughters as household partners
is found particularly among women who are over
age eighty and living without a spouse. This is
likely due to the fact that daughters are more
likely than sons to become caregivers for an older
parent. Indeed, scholars have expressed some
concern that fertility reductions, combined with
labor-force participation among women, may
limit the availability of middle-aged daughters to
serve as coresident caregivers for their very old
parents. 

There are striking racial and ethnic differ-
ences in the living arrangements of older adults.
Relatively fewer older Asian (21.2 percent) and
Hispanic (27.4 percent) women live alone than
older white women (41.3 percent) and African
American women (40.8 percent). However, in
1998 an estimated 42 percent of older white
women were coresiding with a spouse, as com-
pared with 24 percent of older black women.
Older African American women are more likely
than older white women to live with other rela-
tives—a result of the higher rates of nonmarriage
among African Americans. Older Hispanic
women are also more likely than whites to core-
side with other relatives, especially adult chil-
dren. Similar coresidential patterns by race and
ethnicity are found among older American men.
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Differences in coresidence of the elderly by
race and ethnicity have been attributed both to
socioeconomic need and cultural traditions.
Some evidence points to economic need as a
more salient reason for coresidence in African
American families, and cultural values are a
more prominent reason for coresidence in His-
panic families. Asian Americans age fifty-five and
older are more likely than white non-Hispanics
of the same age to live with their grandchildren
(21.9 percent vs. 4.5 percent). This difference
has been attributed to traditional Confucian
ideals of filial piety—the unquestioning obliga-
tion to respect and care for elders in old age. In
addition, higher rates of marriage give Asian
Americans a greater likelihood of having chil-
dren and grandchildren with whom to live.
Healthy and able grandparents are reported to
play an active role in providing baby-sitting and
housekeeping services to their coresident work-
ing adult children, saving them both time and re-
sources. 

Advantages and disadvantages of
coresidence

In reviewing research on coresidence and
solitary living, results show that there are both
costs and rewards for older individuals. Al-
though sharing a household enhances the ability
of older adults to receive needed instrumental
services, such as help with activities of daily liv-
ing, it has been shown to have little relation to
emotional support from family and others. Older
individuals who make the transition to the
household of a child or other relative tend to be
in poorer health and more likely to be widowed.
In addition, older people who have greater limi-
tations in physical functioning, often in conjunc-
tion with widowhood, enhance their likelihood of
coresiding with an adult child or other relative.
Given these findings, it is likely that health im-
provements in the older population has in-
creased their functional independence and
suppressed the need to live with others. 

From another point of view, independent
living may produce psychological benefits for
older adults. Some scholars have argued that liv-
ing independently from children allows older
adults to enjoy more privacy and greater autono-
my. All things considered, older parents general-
ly appear to be satisfied living with their adult
children, as this arrangement enhances their ex-
perience of closeness with the coresident adult

child. However, the quality of the relationship
sometimes suffers when adult children—
especially in middle age—remain or become eco-
nomically dependent on their parents. 

Changing patterns in coresidence

In spite of historical increases in living alone,
the large majority of elderly persons—about
seven out of ten—still live with others. According
to the Census Bureau’s 1998 Population Reports,
slightly more than half (54 percent) of the older
population live with a spouse, 13 percent live
with at least one relative other than a spouse, and
2 percent live with a nonrelative. However, these
statistics belie recent shifts in the types of house-
holds in which older people tend to reside.
There are two important historical changes in
the intergenerational household circumstances
of the aged: (1) generational reversals in house-
hold headship, and (2) a rise in older adults rais-
ing grandchildren. 

One of the most striking changes in the resi-
dential circumstances of elderly persons is their
gain of power within multigenerational house-
holds. Between 1940 and 1990, older adults co-
habiting with members of other generations
contributed an increasingly larger share to their
total household incomes and were gradually
more likely to assume household headship.
Today, older parents are more likely to provide
a home for their middle-aged adult children
than their children are to provide a home for
them. In part, this trend is due to the changing
needs of the younger generation as divorce rates
have accelerated. Children’s marital status is a
strong predictor of coresidence, as parents with
unmarried adult children have an appreciably
greater risk of having an adult child at home.
While separated and divorced daughters are
more likely than married daughters to move in
with their parents, these unmarried daughters
tend to offer less financial and social support,
suggesting that it is the daughters’ needs that
precipitated the shared living arrangement. 

Another growing phenomenon is the in-
crease in the number of grandparents who raise
grandchildren. In 1999, 5.6 percent of grand-
children under the age of eighteen—5.5 million
children—lived with at least one grandparent,
representing a 76 percent increase since 1970. It
is estimated that between 10 percent and 16 per-
cent of grandparents have had the experience of
housing a grandchild for at least six months.
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Often, in such households, the parent is not pres-
ent due to economic difficulties, divorce, or sin-
gle parenthood. Between 1990 and 1994, the
number of children being raised in these
skipped-generation households increased by 45
percent (from 935,000 to 1,359,000). Most of
these households are the product of parental
characteristics, behaviors, or conditions (such as
incarceration, substance abuse, teen pregnancy,
divorce, mental and physical illnesses, child
abuse and neglect, and HIV/AIDS) that inhibit
their ability to parent effectively. 

The phenomenon of grandparents coresid-
ing with grandchildren is most common among
minority group members. In 1995, 13.5 percent
of African-American grandchildren were living
with a grandparent or other relatives, compared
with 6.5 percent of Hispanic children and 4.1
percent of white children. An estimated 30 per-
cent of African-American grandmothers have
been responsible for raising a grandchild for at
least six months, compared with 10.9 percent of
all grandparents. This difference is attributed to
cultural values and the pooling of limited eco-
nomic resources between generations. In the
decades of the 1980s and 1990s, African-
American grandmothers between fifty and sixty-
nine years of age were 6 to 8 percent more likely
than white grandmothers to live in a skipped-
generation household. At least some of this grow-
ing racial disparity has been attributed to the
crack-cocaine epidemic, as well as the growth of
the African American underclass in the 1980s,
which resulted in grandparents (and great
grandparents) being primary caregivers for
grandchildren whose parents were in crisis. 

Within a long-term historical framework a
different picture emerges, as the recent rise in
grandparent-headed households appears to be a
historical anomaly. Evidence shows that over the
twentieth century there was a decline in the per-
centage of American grandparents who coreside
with their grandchildren. According to Peter
Uhlenberg (2000), between 1900 and 1990 the
proportion of white grandmothers sixty to sixty-
nine years of age coresiding with a grandchild
declined from 24 percent to 6 percent. The pro-
portion of African-American grandmothers in
the same age category who coresided with a
grandchild declined from 40 percent to 17 per-
cent over the same period. Thus, the recent up-
turn in grandparent-grandchild coresidence is
only a slight reversal of a long-term downward
trend. However, the social implications of this re-

cent change are vast, given the sheer number of
grandchildren involved, and have caused funda-
mental changes in family life, with grandparents
increasingly being given the opportunity to serve
as filial ‘‘safety nets.’’ 

The age of grandparents coresiding with
grandchildren has become younger over time.
Before 1980, the majority of grandparents living
with grandchildren were over sixty years old,
after which the majority were under sixty years
of age. This trend is the result of changes in the
nature and type of household structure of core-
siding grandparents, with increasingly more
grandparents as providers of support to others
in the household. There are sometimes emotion-
al costs for grandparents who provide extraordi-
nary forms of care by assuming parenthood for
the second time. Adopting such a role may in-
duce distress if it is unanticipated and involun-
tary. Grandparents who raise grandchildren
have less time for their spouses, friends, and hob-
bies. Fuller-Thompson and Minkler (2000)
found that grandparents raising grandchildren
suffer from increased psychological and physical
distress when compared to grandparents who do
not have grandchildren in their households.
Many caregiving grandparents have adult chil-
dren struggling with serious difficulties, leading
to feelings of self-blame, betrayal, and helpless-
ness, as well as accentuated experiences of physi-
cal health symptoms. 

Conclusion

Social, economic, health, and demographic
changes have influenced the propensity of elders
to live alone, with culture, values, and personal
preferences playing a role in the decision wheth-
er to coreside with others or to live alone. How-
ever, factors that have enhanced the propensity
of the elderly to live alone, such as gains in eco-
nomic resources, declining fertility, and improv-
ing health, may be mitigated by the other factors,
such as increasing ethnic diversity and the grow-
ing need for housing among younger adults. As
can be seen from the phenomenon of grandpar-
ents raising grandchildren, it is important to con-
sider the needs of all generations of the family in
order to fully appreciate the dynamics of coresi-
dence among the elderly. 

Sharing a residence in later life enables the
exchange of crucial services within and across
generations. Increases in immigration and the
swelling number of minority elders may continue
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to fuel the recent growth in multigenerational
coresidence as the fulfillment of filial responsibil-
ity. However, young and middle-aged adults
may enter old age possessing fewer filial, finan-
cial, and housing resources than earlier genera-
tions, limiting their potential for coresidence and
testing the resilience of older adults to adapt to
changing contingencies in their informal net-
works. 

MERRIL SILVERSTEIN

FRANCES YANG

See also GRADNPARENTHOOD; INTERGENERATIONAL EX-

CHANGES; LIVING ARRANGEMENTS; PARENT-CHILD RELA-

TIONSHIP. 
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CREATIVITY
Creativity is most often defined as the indi-

vidual capacity to generate ideas that are both
original and useful. Thus, those who have highly
novel but clearly maladaptive ideas are not con-
sidered creative. An example would be paranoid
psychotics whose delusions of grandeur and per-
secution prevent them from leading normal
lives. By the same token, in everyday life there
are numerous solutions to problems that work
just fine but are totally routine, such as a motor-
ist’s decision to take an alternate route to the gro-

cery store when an automobile accident blocks
the habitual route. Of course, the two defining
components of creativity—originality and utili-
ty—are not discrete characteristics—there are va-
rying degrees of these elements in a creative idea.
Hence, a measure of originality can vary from ut-
terly conventional ideas (the zero point) to ideas
that can be considered extremely surprising or
even revolutionary. Similarly, a measure of utili-
ty can range from an idea that proves completely
impractical or unworkable (the zero point) to an
idea that solves a problem perfectly. As a neces-
sary consequence, their joint product, creativity,
can also vary along some implicit scale. At the
lower end of this scale is everyday creativity. This
category includes successful and novel solutions
to the problems that people often encounter dur-
ing the course of their lives. At a higher level on
this scale is creativity that actually results in some
discrete product, such as a poem published in a
regional literary magazine or a painting dis-
played at a local gallery or exhibit. Higher still
are those products so creative that they exert a
more lasting and pervasive impact on a disci-
pline, culture, society, or civilization. At this ex-
treme it is common to speak of ‘‘creative genius.’’

Yet it is critical to stress that genius-grade
creativity is not necessarily superior to more or-
dinary forms of creativity. Although the influ-
ence of an artistic or scientific masterpiece is
more impressive in the long run, such master-
works are also relatively rare. In contrast, ideas
that appear at the middle levels of creativity, be-
cause of their frequency, play a bigger role in
daily affairs, whether in the home, school, or
workplace. Indeed, everyday creativity often
plays a crucial role in making life more enjoyable.
The amateur cooks who delight in devising and
testing new recipes, the do-it-yourselfers who
enjoy designing and building furniture for their
homes, and the ‘‘Sunday painters’’ who derive
joy from expressing their feelings and images on
canvas all illustrate some of these commonplace
forms of creative activity. 

From the standpoint of aging, there are two
fundamental questions that must be addressed.
The first question concerns how creativity
changes across the life span, particularly in the
final years of a person’s life. The second question
regards the best explanations for any develop-
mental changes. In short, the first question is em-
pirical, the second theoretical. 
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Empirical findings

The first task in assessing longitudinal trends
is to decide on an appropriate measure of cre-
ativity. For the most part, researchers have
adopted one of two assessment methods: psycho-
metric tests and productivity indicators. 

Psychometric tests. A large number of psy-
chometric instruments exist that purport to as-
sess creativity. Some measures assess personality
characteristics, others cognitive style, and yet
others biographical background factors. None-
theless, research on the relation between age and
creativity has been almost exclusively confined to
one particular set of tests, namely, those that pur-
port to assess a person’s capacity for ‘‘divergent
thinking.’’ Such measures determine whether an
individual can generate an impressive number of
novel responses to test stimuli. Typical is the un-
usual uses test that requires the respondent to
conceive all of the potential uses for a paper clip.
These tests can be scored for fluency (number of
responses), flexibility (number of distinct catego-
ries to which the responses belong), and original-
ity (how rare the response is relative to others
taking the test). Moreover, some divergent-
thinking tests use verbal stimuli, whereas other
tests use visual stimuli. The underlying assump-
tion behind these measures is that they tap the
cognitive processes that are essential to creative
thought. In any case, investigators who have ap-
plied such divergent-thinking tests have consis-
tently found that divergent thinking tends to
exhibit an inverted-U shape with regard to age
over the life course, with a clear tendency for
scores to drop off in the latter half of life. Opti-
mum creativity usually appears around the forti-
eth year of life. 

Even so, caution must be exercised in inter-
preting these findings. It cannot be confidently
inferred from these results that creativity must
decline after a person attains middle age. First of
all, most of these empirical investigations depend
exclusively on cross-sectional data, a method-
ological tactic that conflates the effects of aging
with those of birth year (i.e., age versus cohort ef-
fects). Hence, special care must be taken to gauge
aging effects from truly longitudinal data (with-
in, rather than across, individuals). In addition,
the specific shape of the longitudinal trajectory
is contingent on the particular types of tests that
are used. Because divergent-thinking tests con-
stitute only one possible type of creativity assess-
ment, different age curves can emerge when

different measures are applied. Most tellingly,
instruments that assess problem-solving abilities
in more practical situations can actually yield
scores that fail to decline with age, and may even
increase. Lastly, not all experts in the area of cre-
ativity assessment accept the validity of so-called
creativity tests. Most validation studies reveal
that such tests exhibit small correlations with di-
rect behavioral measures of creativity, such as
achieved eminence in a creative domain. 

Productivity indicators. The best single
predictor of achieved eminence as a creator is
lifetime creative output. Therefore, it appears
reasonable to adopt productivity as a behavioral
measure of creativity. Because scientific inquiries
into age changes in creative productivity began
in 1835, with the work of Adolphe Quételet
(1796–1874), this topic can be considered the
oldest in life-span developmental psychology.
Yet the first truly important figure in this area
was Harvey C. Lehman, whose work was summa-
rized in his 1953 book Age and Achievement. Al-
though Lehman’s research was plagued with
many methodological problems, later investiga-
tions that introduced more advanced methods
have confirmed his central conclusion: the gen-
eration of products tends to increase with age
until a maximum output level is attained, with
productivity declining thereafter. Indeed, the
age where output peaks corresponds approxi-
mately with the age where performance on di-
vergent-thinking tests usually maximizes. 

Nevertheless, research using productivity
measures also have positive implications for the
expected level of creativity in the later years of
life. This optimism follows from seven empirical
results: 

1. The age-curve specific form—especially the
placement of the peak and the slope of the
postpeak decline—depends on the domain
in which creativity takes place. In some do-
mains the optimum will occur much later in
life, and the drop will be very slow, or even
negligible.

2. Creative productivity seldom declines to
zero. On the contrary, in most creative do-
mains, persons in their seventies will display
higher output rates than they did in their
twenties. Furthermore, those in their seven-
ties will usually be generating ideas at a rate
only 50 percent below what they achieved
during their productive peaks.

3. Individual differences in lifetime productivi-
ty are far more substantial than longitudinal
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changes in productivity within any particular
creator’s career. In other words, cross-
sectional variation in output accounts for
more variance than does age. Accordingly,
highly prolific creators in their seventies and
eighties are more productive than are less
prolific creators during their career acme.

4. Longitudinal fluctuations in creative output
are a function of career age, not chronologi-
cal age. Hence, ‘‘late bloomers’’ who begin
their careers much later in life will not reach
their career optima until much later in life.
The same pattern holds for those who switch
fields, thereby resetting the longitudinal
clock.

5. A respectable amount of the productivity loss
in the last half of life is not necessarily inevita-
ble, insofar as it can be ascribed to various ex-
trinsic factors, such as declining health or
increased professional or personal responsi-
bilities. By the same token, certain settings
can sustain creativity well into the later years.
In the sciences, for instance, those creators
who are enmeshed in a rich network of col-
leagues and students are prone to exhibit
longer creative careers.

6. If one looks at the quality ratio of successful
works relative to total works produced in
consecutive age periods, one discovers that
this ratio does not change systematically over
the course of a creative career. Most notably,
this success rate does not diminish as a cre-
ator ages. As a result, although creative el-
ders may produce fewer masterpieces in
their final years, they also generate fewer in-
ferior works. On a work-for-work basis, there
is absolutely no reason to speak of any age-
related decrement.

7. Quantitative declines in creative productivity
across the life span are often accompanied by
qualitative changes in the nature of the out-
put—changes that frequently operate in a
compensatory manner. For instance, as cre-
ators mature, they will tend to focus on more
ambitious products, such as epics, operas,
novels, and monographs. More critically,
creators in their concluding years often
greatly alter their approach to their creative
endeavors. In the visual arts, this longitudi-
nal shift is called the old-age style, while in
music this change is styled the swan-song phe-
nomenon.

The foregoing considerations imply that psy-
chometric measures may underestimate the cre-
ativity of older persons. 

Theoretical explanations
Several researchers in several disciplines

have attempted to explain the observed declines
in creativity. These explanations can be assigned
to the following four categories: 

Psychobiological theories. These strive to
explicate developmental changes in terms of the
physical and neurological changes that attend
the aging process. For instance, individuals en-
tering the latter part of life may exhibit declines
in sensory acuity, reaction time, and memory re-
trieval. To the extent that these perceptual and
cognitive functions underlie the creative process,
such decrements can have negative conse-
quences for creativity. 

Psychological theories. In contrast to psy-
chobiological theories, psychological theories at-
tempt to explain any age declines in terms of
cognitive processes more directly tied to the cre-
ative process. According to one information-
processing theory, for example, the career trajec-
tory is a function of an underlying two-step
cognitive process by which potential creativity is
converted to actual creativity. The theory obtains
a postpeak decline without assuming the intru-
sion of any psychobiological decrements. 

Economic theories. These theories treat cre-
ativity as another form of productive behavior.
As a consequence, economists will speak of cre-
ativity as the consequence of sufficient invest-
ment in ‘‘human capital’’ and the existence of
incentives that give output high utility. Thus, any
age decrements in creativity will be ascribed to
the obsolescence in the accumulated capitol or to
the decreased incentive to maintain productivity
in the final years. 

Sociological theories. These place the caus-
al locus of any developmental changes outside
the individual. In particular, longitudinal
changes in creativity may result from corre-
sponding shifts in the norms and role expecta-
tions that a society associates with distinct age
groups. For instance, poets may produce their
best works at younger ages than philosophers be-
cause that is most consistent with societal expec-
tations about the romanticism of youth versus the
wisdom of maturity. In addition, declines in cre-
ativity in the later years might simply reflect
shifts in the number and kinds of roles that peo-
ple are expected to occupy as they get older. 
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Each of these theoretical accounts can be
shown to be inconsistent with certain empirical
facts about how creativity changes in the later
years. For instance, psychobiological explana-
tions predict that creative productivity should
vary according to chronological age, whereas the
research shows that career age accounts for more
longitudinal variance. Likewise, economic inter-
pretations predict that creativity must decline in
the last years, due to the higher cost-benefit ratio,
in contradiction to the observation that creativity
can resuscitate in the final years. Such empirical
inadequacies imply that creativity in the latter
part of life is probably the complex function of
numerous distinct factors, some beneficial and
others detrimental to continued creative activity.

DEAN KEITH SIMONTON

See also INTELLIGENCE; WISDOM. 
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CREUTZFELDT-JAKOB
DISEASE

Creutzfeldt-Jakob disease is one of the trans-
missible spongiform encephalopathies, a family
of diseases affecting humans and animals (see
Table 1). They are transmissible, in that suscepti-
ble animals inoculated with diseased tissue will
develop a similar disease; spongiform, in that,
under a microscope, small spaces (vacuoles) in
brain tissue are invisible, giving the appearance
of a sponge; and encephalopathies, in that they
affect the brain. 

The disease was first reported by Hans
Creutzfeldt in 1920 and Alfons Jakob in 1921. A
related, exclusively familial disease, Gerstmann-
Sträussler-Scheinker syndrome, was reported in
1928. Creutzfeldt-Jakob disease is a dementia
characterized by a rapid progression and a multi-
tude of varying cognitive and motor deficits. 

The first advance in understanding the dis-
eases occurred with the recognition that kuru, a
disease afflicting only the Fore people of New
Guinea, caused similar changes in brain tissue.
Kuru is a rapidly progressive dementia (over
months) characterized by cerebellar degenera-
tion, causing clumsiness and difficulty walking
(ataxia), tremor, and slurred speech. It has been
linked to the Fore’s practice of eating the brains
of deceased relatives. Dr. D. C. Gadjusek, of the
National Institutes of Health, hypothesized that
ingestion of brain tissue caused the disease, and
demonstrated in 1966 that inoculation of brain
tissue from kuru patients into chimpanzees’
brains caused the disease. Shortly afterward
transmissibility was also demonstrated for
Creutzfeldt-Jakob disease and Gerstmann-
Str;äussler-Scheinker syndrome. Gadjusek and a
colleague, Baruch S. Blumberg, were awarded
the 1976 Nobel Prize in Medicine for this work.

Prions
The demonstration of transmissibility pro-

duced a search for the infectious agent. Initially
researchers believed that a virus must be in-
volved, but by the early 1980s the prion hypothe-
sis had been proposed. ‘‘Prion’’ is a term coined
by Dr. Stanley Prusiner in 1982 to indicate that
the agent is both a protein and infectious. Pru-
siner, a University of California neurologist, re-
ceived the 1997 Nobel Prize in medicine for his
work on this new class of infectious agent. 

The prion protein is a normal constituent of
the human body, and although the exact func-
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tion is unknown, it is involved in neuron devel-
opment and prevention of neuronal cell death.
The abnormal form of the protein has an insolu-
ble conformation; that is, the protein folds in
such a way that it can not easily interact with
other body molecules. Since the abnormal form
is resistant to degradation by normal body en-
zymes, it is termed protease-resistant prion pro-
tein. The abnormal protein can both accumulate
into plaques and induce normal prion protein, in
a chain reaction, to transform into the abnormal
conformation. The prion protein is concentrated
in nervous tissue but can also be found in other
tissues, particularly white blood cells and the
lymphatic system. 

The prion hypothesis explains many of the
characteristics of the Transmissible Spongiform
Encephalopathies: how a familial disease could
be infectious (the inheritance is due to a mutation
in the prion gene, but the resultant abnormal
protein can induce the conformational chain re-
action in people without the mutation); why the
agent is so resistant to disinfection (most viruses
or bacteria are more susceptible to heat or deter-
gents than insoluble proteins are); and how a dis-
ease can be infectious without the involvement of
any DNA. The best evidence for the prion hy-
pothesis comes from work on self-propagating
prions of yeast. 

Clinical features

Creutzfeldt-Jakob disease occurs worldwide,
with an incidence rate of one per million, most
commonly between the ages of fifty and seventy.
There are familial forms of the disease, due to
mutations in the prion protein gene, best studied
in populations in Slovakia and among Libyan
Jews. The disease can be iatrogenic, caused by
exposure to infectious tissue, such as corneal
transplants, dura mater grafts, contaminated
surgical instruments, and medications made
from human brain tissue, most notably human
growth hormone. The time between exposure
and onset of the disease can be many years. Most
cases, however, are sporadic, or random. There
has never been a known case of person-to-person
infection. Although it can theoretically be trans-
mitted by blood transfusion, no such case has
been identified. There was much interest in the
1970s and 1980s in dietary risk factors, particu-
larly ingestion of animal brains, but this has not
been supported by more recent studies. Prelimi-
nary data reported in September of 2000 suggest

Table 1
Transmissible Spongiform Encephalopathies

SOURCE: Author

that variant Creutzfeldt-Jakob disease can be
passed on through blood transfusions and from
a mother to her fetus. 

The diagnostic criteria for Creutzfeldt-Jakob
disease are presented in Table 2, and are self-
explanatory. Often patients with Creutzfeldt-
Jakob disease, particularly those with myoclonus,
have a typical pattern of sharp waves on their
electroencephalograph. Elevated levels of the 14-
3-3 protein, a neuronal protein of unknown
function, have been found in the cerebrospinal
fluid of patients with Creutzfeldt-Jakob disease,
and occasionally other cerebral diseases. If
Creutzfeldt-Jakob disease is suspected, testing
for this protein can help confirm the diagnosis.

Creutzfeldt-Jakob disease progresses rapid-
ly, with a median duration from onset to death
of four and a half months. There is no effective
treatment for any of the Transmissible Spongi-
form Encephalopathies. Treatment is limited to
comfort care and, if appropriate, genetic coun-
seling. The search for possible therapies involves
agents that may stimulate the body to break
down the abnormal prion protein, that may dis-
rupt the conformational chain reaction, or that
may prevent spread of the prion to the nervous
system in an exposed individual. 

The epidemic of Bovine Spongiform En-
cephalopathy in the United Kingdom in the
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Table 2
World Health Organization diagnostic criteria for
Creutzfeldt-Jakob disease

SOURCE: Author

1980s produced fears that this disease might
enter the food chain, and affect humans and
other species. This fear has proven true, al-
though the eventual magnitude is as yet un-
known. New diseases with prions identical to that
causing bovine spongiform encephalopathy have
been found in humans, cats, and zoo animals,
most likely from prion-contaminated food. This
new human disease, variant Creutzfeldt-Jakob
disease, differs in that it typically affects people
in their twenties and thirties; psychiatric symp-
toms are prominent; and the pathological ap-
pearance is different, with many prion protein-
containing plaques found throughout the cortex.
Only people with a prion protein gene coding for

the amino acid methionine at codon 129 on both
gene copies (homozygous for methionine) are
susceptible to the disease. People homozygous
for valine, or heterozygous for both valine and
methionine, are not known to be susceptible to
the new variant. Cases have occurred only in
Great Britain and France. It is difficult to know
if an epidemic will occur, but the incidence in-
creased by 33 percent between 1994 and 2000.
Some of this increase may reflect new diagnostic
methods. 

Not all scientists support the prion hypothe-
sis. They hypothesize that a cofactor, probably a
virus, is also present. The works by Manuelidis
and Balter cited in the bibliography present
these alternative views. 

CHRIS MACKNIGHT

See also DEMENTIA. 

BIBLIOGRAPHY

BALTER, M. ‘‘Prions: A Lone Killer or a Vital Ac-
complice.’’ Science 286 (22 October 1999):
660–662. 

CAUGHEY, B. ‘‘Transmissible Spongiform En-
cephalopathies, Amyloidoses and Yeast Pro-
teins: Common Threads?’’ Nature Medicine 6
(2000): 751–754. 

COLLINGE, J. ‘‘Variant Creutzfeldt-Jakob Dis-
ease.’’ Lancet 354 (24 July 1999): 317–323. 

MACKNIGHT, C. ‘‘Clinical Implications of Bovine
Spongiform Encephalopathy.’’ Clinical Infec-
tious Diseases 32 (2001): 1726–1731. 

MANUELIDIS, L. ‘‘Dementias, Neurodegenera-
tion, and Viral Mechanisms of Disease from
the Perspective of Human Transmissible En-
cephalopathies.’’ Annals of the New York Acade-
my of Sciences 724 (1994): 259–281. 

PRUSINER, S. B., ed. Prion Biology and Diseases.
Cold Spring Harbor Monograph Series, no.
38. Cold Spring Harbor, N.Y.: Cold Spring
Harbor Laboratory, 1999. 

SOTO, C.; KASCSAK, R. J.; SABORIO, G. P.; AUCOU-
TURIER, P.; WISNIEWSKI, T.; PRELLI, F.; KASC-
SAK, R.; MENDEZ, E.; HARRIS, D. A.; IRONSIDE,
J.; TAGLIAVINI, F.; CARP, R. I.; and FRANGIONE,
B. ‘‘Reversion of Prion Protein Conformation-
al Changes by Synthetic B-sheet Breaker Pep-
tides.’’ Lancet 355 (January 15, 2000): 192–
197. 

SUPATTAPONE, S.; NGUYEN, H.-O. B.; COHEN, F.
E.; PRUSINER, S. B.; and SCOTT, M. R. ‘‘Elimi-
nation of Prions by Branched Polyamines and

CREUTZFELDT-JAKOB DISEASE 295



Implications for Therapeutics.’’ Proceedings of
the National Academy of Sciences 96 (1999):
14529–14534. 

WILSON, K.; CODE, C.; and RICKETTS M. N. ‘‘Risk
of Acquiring Creutzfeldt-Jakob Disease from
Blood Transfusions: Systematic Review of
Case-Control Studies.’’ British Medical Journal
321 (1 July 2000): 17–19. 

World Health Organization. ‘‘Transmissible
Spongiform Encephalopathies.’’ World Wide
Web document. www.who.int 

CRIMINAL BEHAVIOR
An eighty-year-old man is convicted of sec-

ond-degree criminal solicitation for offering a
substantial sum of money to have his business
partner of forty years murdered. A woman, sev-
enty-two years old, robs a female acquaintance,
age ninety-one, at gunpoint. A restaurant supply
delivery man argues with a bank security guard
after double-parking his truck and blocking
three of the bank’s parking spaces and is shot to
death by the sixty-seven-year-old security guard.

Why do these events seem so out of place?
Should such violent acts by older adults surprise

Joseph Fowler, sixty-six, is a prisoner at the Ahtanum View Assisted Living Facility in Yakima, Washington,
where he is serving a sentence of twenty years to life for second-degree murder. Beginning in 1997, the state of
Washington began housing elderly and disabled prisoners in a minimum security, assisted-living environment that
is designed to save money and better serve prisoners. (AP photo by Jackie Johnston.)

us? In fact, real-life incidents such as these are
somewhat unusual, but there are more and more
of them in the news. Probably the most widely ac-
cepted truism in the field of criminology is that
criminal activity declines sharply as age in-
creases. According to Uniform Crime Report
data compiled for 1997, only 0.2 percent of the
U.S. population 65 years of age and older was ar-
rested for any criminal offense, compared to 7.7
percent of those age 25 to 29 and 2.5 percent of
those age 45 to 49. 

However, number of arrests may be a partic-
ularly poor indicator of actual criminal activity
taking place among the older population. Anec-
dotal evidence exists to suggest that older indi-
viduals are less likely than younger people to be
arrested, at least for minor offenses. Police may
exercise considerable discretion and choose not
to make any arrest out of deference—or pity—
for older persons. Such ‘‘special’’ treatment
could change, of course, as older persons form a
larger segment of the population in coming dec-
ades. Be that as it may, the proportion of crimes
committed by older adults will grow as the ranks
of older individuals increase from 12.6 percent
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of the total U.S. population in 2000 to 13.2 per-
cent in 2010 and to approximately 20 percent by
2030. 

The substance abuse factor

Another reason that the portion of total
crimes that involves arrests of older persons
seems destined to grow is that future cohorts of
older adults will include a significantly larger
number of individuals who have a history of
moderate to heavy drinking (and problem drink-
ing) than has been the case in the past. Indeed,
alcohol misuse already appeared more frequent-
ly in the older population in 2000 than in previ-
ous cohorts. Although the exact role played by
alcohol is not well understood, it is clearly associ-
ated with the commission of a significant propor-
tion of crimes. The prevalence of illicit drug use,
while not as strongly associated by itself with
criminal acts as is alcohol, will also almost certain-
ly be higher among future cohorts of older per-
sons, as they will be more likely to have been at
least recreational users of these drugs when
young. The combination of illicit drugs and alco-
hol, especially if used in combination with medi-
cations, may increase the number of serious
criminal acts committed by older individuals. 

Crimes older adults commit

Despite their very low profile among those
who commit crimes, older adults have proven
themselves capable of committing the full spec-
trum of criminal offenses, from misdemeanors to
heinous violent acts. Fortunately, the relative fre-
quency of offenses committed by older adults fol-
lows essentially the same pattern as that of
younger offenders: the less serious crimes occur
far more frequently. Period effects, at least those
in the 1990s, also seem to apply equally across
generations—the fairly dramatic downturn in se-
rious crime in the U.S. between 1995 and 1999
occurred among those sixty-five and older just as
it did among those age eighteen to twenty-nine.

Specifically, then, what types of crime are
older adults most likely to engage in? National
Uniform Crime Report data covering 1998 indi-
cate that the ten offense categories for which
older adults are most likely to be arrested, in de-
scending order of frequency, are: DWI/DUI; lar-
ceny/theft; drunkenness; assault; aggravated
assault; disorderly conduct; white-collar crime;
drug offenses; liquor violations; and sex offenses.

Explanations for criminal behavior

Four of these categories are directly alcohol-
or drug-related, and four others (assault, aggra-
vated assault, disorderly conduct, and sex of-
fenses) are behaviors in which alcohol abuse is
often found to be involved. Other potential ex-
planations of older adult criminality include:
misuse or interaction of prescription and over-
the-counter medicines, sometimes yielding be-
havioral results similar to those from alcohol or
dementia; cerebral degeneration, such as Al-
zheimer’s disease or other forms of dementia;
and depression, social isolation, and boredom,
which can all lead to alcohol abuse or other reck-
less behavior. Anecdotal evidence suggests that
(for older men, at least) getting into trouble with
the law for the first time may follow an emotion-
ally traumatic event (such as the death of a
spouse) or a deterioration in physical health.
These possible explanations apply principally to
late-onset criminal behaviors. Older offenders
who have been ‘‘career criminals’’ commit
crimes, undoubtedly, for many of the same rea-
sons that recidivists of any age do. 

Sentencing of older offenders

Overall, older adults receive more lenient
sentences than younger persons for the same of-
fenses. Exceptions to this pattern occur for drug
offenses, where sentencing disparities are far
narrower. A study of sentencing outcomes in
Pennsylvania covering the 1991–1994 period re-
vealed that those sixty and older sentenced for
nondrug offenses were 26 percent less likely to
receive a prison sentence than were offenders
age twenty to twenty-nine, and the terms of those
sentenced to prison averaged nearly eleven
months less than the sentences of those age twen-
ty to twenty-nine (Steffensmeier and Motivans,
2000). 

The reasons for this disparity remain un-
clear, but they undoubtedly include a perception
that older adults pose a lesser danger to society
and that they have fewer years of life remaining,
so a harsher sentence imposes a greater burden
on older than on younger individuals. 

Given the disparity between older and youn-
ger offenders in sentencing, it is little wonder
that the most common offenses of older adults
who are sentenced to probation, jail, or prison
differ somewhat from the most common charges
filed against older adults at the point of arrest
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and booking. In Florida, for example, the state
with the highest proportion of residents sixty
and older, nearly one-quarter (24 percent) of
those under correctional supervision but not in-
carcerated in 1999–2000 were being supervised
for sexual offenses; 21.5 percent were being su-
pervised for theft, forgery or fraud; 18.0 percent
for violent personal offenses; and 13.8 percent
for drug offenses. While the order of primary of-
fense categories was similar among Florida pris-
on inmates sixty years of age and older during
this same period, the second highest proportion
(19.5 percent), was incarcerated for drug of-
fenses, which was the top category (28.5 percent)
among inmates under sixty years of age. These
figures do not distinguish inmates according to
criminal history or age when they committed the
crime for which they were imprisoned. Those ad-
mitted to state prisons for the first time as older
adults typically have been sentenced for very se-
rious crimes. 

The older prisoner population is growing
rapidly, in part due to stiffer sentencing and re-
duced use of parole in most states in the late
twentieth century. This very substantial expan-
sion of the older prisoner population, which
tends to be significantly less healthy than older
adults in the noninstitutionalized population, is
a cause for growing concern among state policy-
makers. The cost of caring for a chronically ill
prisoner is estimated to be about three times
higher, on average, than that for a similar patient
outside of prison. 

BURTON DUNLOP
MAX B. ROTHMAN

See also ALCOHOLISM; CRIMINAL VICTIMIZATION; DRUGS

AND AGING. 
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CRIMINAL VICTIMIZATION
OF THE ELDERLY

Criminal victimization

One of the most unequivocal findings in the
social science literature is the negative relation-
ship between age and the probability of violent
victimization (for review, see Fattah and Sacco,
1989). That is, older individuals are significantly
less likely to become victims of violence than
younger age cohorts. This reality is perhaps one
of the reasons why the needs of elderly victims of
crime have been virtually ignored in American
society. Research, however, has revealed that be-
hind this backdrop of decreased risk, elderly citi-
zens in the United States experience unique
patterns of vulnerability to victimization. Thus,
though the elderly are less likely to experience a
criminal victimization compared with younger
individuals, patterns of vulnerability across age
groups are very different. This essay we will pro-
vide an epidemiological assessment of victimiza-
tion against the elderly based on U.S. statistics
and show how this victimization varies across the
life course. 

Homicide victimization. Table 1 presents
average annual rates of homicide by age group,
gender, and race for 1992-1997. As can be seen,
individuals sixty-five or older were much less
likely to be victims of homicide across both gen-
der and racial categories. The gender differential
between males and females diminishes, however,
for the elderly. For example, males under the
age of sixty-five were four times more likely to
become the victims of homicide, compared with
their female counterparts, where as males age
sixty-five or older were only twice as likely as fe-
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Table 1
Average annual homicide rates per 100,000 persons
by age category, sex of victim, and race/ethnicity of
victim.

SOURCE: Klaus, P. A. Crimes Against Persons Age 65 or Older,
1992–1997 NCJ 176352. Washington: Bureau of Justice
Statistics, U.S. Department of Justice, 2000.

males age sixty-five or older to be victims of
homicide. African-Americans in both age groups
had significantly higher rates of homicide com-
pared with both Caucasians and individuals of
other racial and ethnic backgrounds. 

Table 2 presents the relationship between
homicide victims and offenders during 1992-
1997, by age group. While the absolute rates of
homicide were lower for those sixty-five years of
age or older, individuals in this age group were
a unique vulnerability to intimates (spouses, ex-
spouses, boy/girlfriends, ex-boy/girlfriends) and
other relatives compared to younger individuals.
However, they were 50 percent less likely than
victims between the ages of twelve and sixty-four
to have been killed by intimates. 

Nonlethal violent and property victimiza-
tion. Average annual rates of nonlethal violent
and property crime victimization by age of victim
and type of crime from the National Crime Vic-
timization Survey (NCVS) are presented in Table
3. The probability of experiencing all types of
crime was significantly lower for those sixty-five
years of age or older compared with those sixty-
four and younger. The exception to this is for
personal theft victimizations such as purse
snatching and pocket picking. Individuals both
under and over the age of sixty-five had similar
rates of victimization for this type of personal
theft. 

Since robbery and assault victimizations are
the most common type of violence experienced
by all age groups, it is important to examine

Table 2
Relationship of the victim to the offender in murders
by age of the victim, 1992

SOURCE: Klaus, P. A. Crimes Against Persons Age 65 or Older,
1992–1997 NCJ 176352. Washington: Bureau of Justice
Statistics, U.S. Department of Justice, 2000.

these crimes in greater detail. Table 4 presents
the average annual rates of robbery and assault
by gender and age group. The probability of ex-
periencing either a robbery or an assault de-
creases with older age among both males and
females. The risk differential is, however, clearly
more marked for assault victimization compared
with robbery. For example, females younger
than twenty-five were more than thirty times
more likely to experience an assault than females
older than sixty-five. However, females age twen-
ty-five and younger were seven times more like-
ly, compared with those sixty-five and older, to
experience robbery. Another pattern that
emerges from Table 4 is the differential vulnera-
bility to robberies between males and females
across the life course. Males younger than the
age of sixty-five were at least 1.5 times more like-
ly to experience a robbery compared with their
female counterparts. However, for those older
than sixty-five, the ratio of male to female rob-
bery victims dropped to approximately 1.2 Men
and women older than sixty-five, therefore, ap-
pear to have a roughly equivalent risk of being
a robbery victim. This is unlike any other period
during the life course. 

Table 5 examines the contextual characteris-
tics of robbery and assault victimizations of the el-
derly in greater detail by specifying the place of
occurrence, weapon presence, injury status, and
victim/offender relationship by age and gender
of victim. Several vulnerabilities emerge from
this table. First, elderly women were more likely
to sustain injuries as a result of both robbery and
assault. Further, while elderly men were less like-
ly to sustain injuries compared with other vic-
tims, both elderly men and women who were
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Table 3
Average annual rates per 1,000 persons for violent
and property crime victimization, by age of victim or
household head. National Crime Victimization
Survey, 1992–1997.

SOURCE: Klaus, P. A. Crimes Against Persons Age 65 or Older,
1992–1997 NCJ 176352. Washington, D.C.: Bureau of
Justice Statistics, U.S. Department of Justice, 2000.

injured were more likely to require medical care
compared with younger victims who were in-
jured. It is also important to note that the elderly
were more vulnerable to being robbed and as-
sault at or near their private residences, com-
pared with younger victims. 

Trends in personal victimization. Figure 1
displays average annual rates of violent crime by
age group for 1992-1997. Included are incidents
of murder, rape, robbery, and assault. While
rates of violence for all age groups declined dur-
ing this period, the rate decline was more dra-
matic for younger individuals compared with
those between the ages of fifty and sixty-four or
those sixty-five and older. 

Rates of personal theft (e.g., pocket-picking
and purse snatching) are displayed in Figure 2
(see page 303). This graphically illustrates that,
except for those under the age of twenty-four,
those sixty-five and older have been equally vul-
nerable to personal theft compared with their
younger age cohorts. In fact, during 1992-1994
individuals aged sixty-five and older experi-
enced rates of personal theft higher than those
between the ages of twenty-five and sixty-four. 

Conclusions

In general, individuals older than sixty-five
are significantly less likely than younger individ-
uals to experience a crime victimization. The ex-

Table 4
Average annual age and gender-specific robbery and
assault victimization rates per 1,000 population.
National Crime Victimization Survey,
1992–1994.

SOURCE: Source: Adapted from: Bachman, R., Dillaway, H.,
& Lachs, M.S. ‘‘Violence Against the Elderly: A
Comparative Analysis of Robbery and Assault Across Age
and Gender Groups.’’ Research on Aging 20 no. 2 (1998):
183–198.

ception is for personal theft, such as pocket
picking and purse snatching, in which the elderly
are just as vulnerable as those younger than
sixty-five years of age. In addition, elderly
women are just as likely as elderly men to experi-
ence a robbery victimization. This is important.
At no other time in the life course are men and
women equally vulnerable to becoming the vic-
tims of robbery. Thus, the elderly appear partic-
ularly vulnerable to crimes of economic
predation. 

These patterns of victimization have impor-
tant implications related to issues of quality of life
for many elderly citizens. While victimization un-
doubtedly has dramatic consequences for peo-
ple’s health and sense of security, fear of
victimization is also inextricably related to feel-
ings of well-being. By 2030 the United States will
become a nation in which those older than the
age of sixty-five will represent 20 percent of the
total population. While government officials
strive to consider what this growth will do to such
programs as Social Security and Medicare, very
little attention has been given to issues regarding
the quality of life older Americans can come to
expect, including feelings of safety. Of the policy
initiatives directed at crime, virtually all have ig-
nored crime against the elderly, including the
Omnibus Crime Prevention and Control Act im-
plemented by Congress in 1994. Clearly, more
research is needed to understand and explain
the unique vulnerabilities to crime that older

300 CRIMINAL VICTIMIZATION OF THE ELDERLY



Table 5
Percentage distribution of place of occurrence,
weapon presence, injury and medical treatment
required, number of offenders, and victim/offender
relationship for robbery and assault victimizations by
age and gender of victim. National Crime
Victimization Survey, 1992–1994.

SOURCE: Source: Adapted from: Bachman, R., Dillaway, H.,
& Lachs, M.S. ‘‘Violence Against the Elderly: A
Comparative Analysis of Robbery and Assault Across Age
and Gender Groups.’’ Research on Aging 20 no. 2 (1998):
183–198.

persons in our society face. Only through such
empirical assessments can policies aimed at pre-
venting such violence be responsibly enacted. 

RONET BACHMAN

See also CRIMINAL BEHAVIOR; ELDER ABUSE AND NE-

GLECT 
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Figure 1
Average Annual Rate of Violent Crime by Age
Group, 1992–1997

SOURCE: Author
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CRITICAL GERONTOLOGY
Generally speaking, the term ‘‘critical geron-

tology’’ can be used to describe a rather broad
spectrum of theoretical interests, ranging from
constructions and deconstructions of aging (Gu-
brium, 1986; Hazan; Katz) to the issue of power
and control in contemporary society (Estes;
Moody, 1988, 1993; Phillipson and Walker).
What ties these different perspectives together is
that all of them, in one form or another, have
been critical of ‘‘a theoretical self-understanding
of gerontology, which is dominated by an ideal-
ized concept of natural science as the representa-
tive of ‘objective’ knowledge’’ (Baars, p. 220). In
contrast, critical gerontologists argue that the na-
ture of scientific data cannot be separated from
the approach, interest, orientation, and other
subjective aspects of the researcher. The issues
raised have focused primarily on the ideological
and socially constructive features of age concep-
tualizations. Three theories in particular—
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Figure 2
Average Annual Rate of Personal Theft Victimization, 1992–1997

SOURCE: Author

critical theory, political economy, and social phe-
nomenology—are exemplary in this regard. We
discuss each in turn. 

Critical theory

Drawing on the tradition of the Frankfurt
school of thought (see Held), Harry Moody
(1988) has attempted to apply critical theory to
the study of aging. He relies, in particular, on the
work of Jürgen Habermas, especially his book
Knowledge and Human Interests (1971). In it, Ha-
bermas distinguishes three kinds of cognitive in-
terest toward any world of concern. Cognitive
interests are the general intellectual task orienta-
tions taken in describing a world of objects. Ask-
ing, in effect, ‘‘For what purpose is this
knowledge?’’ Habermas specifies three answers:
cognitive interests in control, understanding
(verstehen), and emancipation. Our discussion will
focus on the interests in control and emancipa-
tion. (For a description of all three interests as
they relate to aging, see Lynott and Lynott.) 

Consider first a cognitive interest in control,
which underlies conventional theories of aging.
From this point of view (with this tacit interest),
social objects and events are believed to be things
in their own right, separate from those who ex-
perience them. This understanding makes it rea-
sonable to raise questions about the relationship
between individuals, on the one hand, and a real,
objective world that they encounter, on the
other. For example, if one feature of an individu-
al’s world is that it is organized around a life span
or a life course with distinct stages, cohorts, or
points of transition, then one might reasonably
ask what sort of impact these ‘‘things’’ have on
the characteristics of the individuals who are lo-
cated within, or proceeding through, them, and
how this affects adjustment in old age. The
knowledge obtained by empirically testing vari-
ous hypotheses in this regard would then allow
one to effectively intervene in human affairs, or
at least to suggest alterations, in order to bring
about desirable changes (control) of some sort, as
a consequence of policymaking. 
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In contrast, a cognitive interest in emancipa-
tion does not take for granted the separate and
objective existence of objects—separate, that is,
from those for whom they are objects. Thus, for
example, the life course, as a thing, is not treated
as an entity that is ontologically distinct from
those who experience it. It would make no sense,
with this interest, to ask how persons proceed
through the life course, since the procedure it-
self, in some critical sense, produces the life
course. (Murphy and Longino, [p. 147] have
pointed out in this regard that the term ‘‘life
course’’ itself conjures up an image of a person’s
life as having ‘‘a natural or evolutionary course,’’
which glosses over the ‘‘pervasiveness of inter-
pretation’’ in everyday life.) The emancipation of
concern to critical theorists is to reveal to the sub-
ject that the objects of his or her experiences
(things like stages, cohorts, and transitions in
later life) are products of his or her labor. 

An interest in emancipation arises out of the
understanding that, on the one hand, the objects
of the world get produced by meaningful action,
and yet, on the other hand, in the course of
human affairs the source of the objects gets lost.
The research task for this cognitive interest is cri-
tique, and thus theory becomes critical. What is
critiqued by critical theorists is not the objective
state of objects per se; what is critiqued are trans-
formations of the relationship between subjects
and objects from being genuine to being alienat-
ed (ideologically distorted). Thus, a major con-
cern for critical theorists, with respect to age
conceptualizations and theories of aging in gen-
eral, would be how they represent a language
serving to reify experience as something separate
from those doing the experiencing. In the final
analysis, critical theorists would argue that treat-
ing age-related concepts as depicting things sep-
arate from their human origins allows for their
use as a means of social control. In other words,
ignoring the possibility that objects are objects-
for-someone, thereby being in someone’s inter-
est, can lead ‘‘not to freedom. . .[for elderly
persons]. . .but to new domination, perhaps a
domination exercised ever more skillfully by pro-
fessionals, bureaucrats, or policymakers’’
(Moody, 1988, p. 26). 

Following this line of reasoning, Moody
(1993, p. xvi) states that a cognitive interest in
control ‘‘can never provide a rational foundation
for purpose, value, or meaning in [late] life.’’ It
can only serve ‘‘to reify the status quo and pro-
vide new tools to predict and control human be-

havior’’ (Moody, 1988, p. 33). What is missing in
theories of aging, for Moody, is a form of ‘‘eman-
cipatory knowledge’’ that offers ‘‘a positive vision
of how things might be different or what a ratio-
nally defensible vision of a ‘good old age’ might
be’’ (Moody, 1993, p. xvii). To achieve this, he ar-
gues, gerontologists must move beyond their at-
tempts to study aging based upon the natural-
science model, and explore contributions toward
theory development from a more reflective
mode of thought derived from disciplines within
the humanities, such as history, literature, and
philosophy (see, e.g., Cole et al.). 

However, it is unclear how Moody’s vision of
emancipation can be realized, given that, as Mi-
chel Foucault’s work (1980) has demonstrated,
knowledge and power are always inextricably in-
tertwined. Foucault’s sober message cuts short
attempts to provide new, more truthful dis-
courses. Moody (1988, p. 27) himself has ac-
knowledged that ‘‘we still have no clear account
of where that emancipatory ideal is to be found.’’
Nonetheless, the incorporation of critical theory
into gerontological thinking has expanded criti-
cal awareness in the field, adding to the ideologi-
cal and epistemological concerns raised earlier
by political economists and social phenomenolo-
gists (see Lynott and Lynott; Passuth and Bengt-
son). We discuss each of these perspectives in
turn. 

Political economy

The political economists (Estes; Estes et al.;
Guillemard; Minkler and Estes, 1991, 1999;
Myles; Olson; Walker) argue that to understand
the problems of elderly people, one should at-
tend to the political and economic conditions
surrounding them. This turns attention away
from the problems of elders as largely lying, ac-
cording to gerontological theorists, in ‘‘their pri-
vate troubles’’ and toward the political economy
of growing older. To apply C. Wright Mills’s
(1959) language further, attention is centered on
(1) the public issue of age and (2) the relationship
between public issues and private troubles. 

For political economists, the sources of pri-
vate troubles, such as social isolation and role loss
in old age, are found in the relations between the
state and a capitalist economy. (Marxists [e.g.,
Olson] give signal governance to the economy;
Weberians [e.g., Myles] provide for relatively in-
dependent state influence in social relations.)
This view stands in stark contrast to the notion
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that older people have problems for which they
are virtually blamed—blaming the victim. The
solution, for the latter, is for elderly persons to
‘‘do something about it’’ or, as actually hap-
pened, for an army of experts to help them with
the task. However, the political economists main-
tain that ‘‘Older persons individually are power-
less to alter their social status and condition’’
(Estes, p. 15), positing that the structure of soci-
ety itself has created the problem of old age. 

Consider, for example, the Older Americans
Act of 1965 (OAA) as a state-supported means of
perpetuating the private troubles of elderly per-
sons (Estes; Estes et al.; Olson). While OAA had
the ideal of establishing the independence and
well-being of older people, its welfare-oriented
articulation further transformed them into a
state-dependent class, a welfare class. The pro-
gram saw the solution to the problems of aging,
in application, largely in local planning for the
coordination of fragmented, recreation-like pro-
grams. For example, rather than make elderly
persons economically solvent, the strategy was to
keep them happy in the confines of places like se-
nior centers. Rather than make them inde-
pendent, individual managers of their affairs,
their very sustenance became bound to a system
of dependence, perhaps best symbolized by nu-
trition programs (hot meals and Meals on
Wheels). 

Such programs, Carroll Estes (p. 22) argues,
‘‘ignore the widespread poverty of the aged and
provide no direct economic relief. Instead the
aged become consumers of services that simply
feed the expanding service economy.’’ The army
of experts, professionals, and service providers
that has arisen to dole out benefits of various
kinds to the elder population has expanded the
service sector of the American economy. A tre-
mendously complex welfare bureaucracy that
both controls and presumably benefits elders
also provides an ever-expanding job market for
the young. The process results in a large discrep-
ancy, on income grounds alone, when compar-
ing the income of bureaucrats servicing the
elders with the income of the elders they service.
In effect, the political economy of aging serves
those who serve the state more than it serves
those who are troubled by its conditions. 

The political economists shift the focus of at-
tention from attempting to explain the existing
conditions of old age in terms of individual ad-
justment to a class explanation for the helpless-

ness of the position of older people (Olson).
While the argument presented raises important
questions concerning ‘‘individualistic’’ thinking
in gerontological theory—asking, in effect,
‘‘Whose interests are served by thinking of age in
particular ways?’’—at the same time, it tends to
overstate the extent to which elderly persons, as
a whole, are impoverished and disenfranchised
(see Harris and Associates). Indeed, some re-
searchers have suggested that the majority of el-
derly people in American society constitute a
‘‘new old’’ who are healthier and live in relative
economic well-being (Cain; Neugarten). Political
economists, however, increasingly have attempt-
ed to include issues of gender, race, and ethnicity
as part of their class analysis (Minkler and Estes,
1991, 1999). Another problem with the political
economy perspective is that it is overly determin-
istic. Political economists tend to treat private
troubles as direct distillations of public issues, as
if individuals automatically realize in their per-
sonal experiences what is defined at large. This
ignores problems of meaning and interpretation
in the everyday lives of elderly people, some-
thing that is of primary concern for the social
phenomenologists, to whom we now turn. 

Social phenomenology

The social phenomenologists (Gubrium,
1986, 1993; Gubrium and Buckholdt; Gubrium
and Lynott, 1983, 1985; Lynott; Starr) turn their
attention from causal explanations of human be-
havior to a concern for the reality-defining labor
of practitioners of everyday life. Drawing pri-
marily from the works of Alfred Schutz (1970)
and Harold Garfinkel (1967), they ‘‘bracket,’’ or
set aside, one’s taken-for-granted belief in the re-
ality of age and age-related concepts in order to
examine the process by which they are socially
constructed. The analysis focuses on member-
ship in various communities of discourse (profes-
sional and lay alike), showing how members
collectively negotiate a sense of age and aging
through talk and interaction. 

Social phenomenologists have criticized the-
ories of aging for taking the existential status of
age for granted. While the theories look at varia-
tions in the meaning of age and aging behavior
along, for example, historical, cohort, and ex-
change lines, the variations are accepted as back-
ground factors or outside forces operating upon
older people. Thus, the interpretation of the so-
called forces and their subsequent reinterpreta-
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tion, in the ongoing practice of everyday life, is
ignored. (This criticism also applies to the con-
cept of social class, as was noted above.) The so-
cial phenomenologists, on the other hand, focus
attention on the process by which age, agedness,
and age-related ‘‘facts’’ are produced and repro-
duced in the first place. Their concern lies with
the issue of how the objects of and ideas about
aging are understood by people who experience
them, and how these experiences serve to pro-
duce and reproduce themselves along certain
lines. 

The social construction of fact has been con-
cretely demonstrated in an analysis of the Al-
zheimer’s disease experience (Gubrium, 1986;
Gubrium and Lynott, 1985; Lynott). The study
examined the social organization of two types of
discourse—aging and disease—by which to ref-
erence, describe, and explain the ‘‘symptoms’’ of
aging. It was clear that those affected by the vari-
ety of conditions experienced considerable suf-
fering. The existence of the objects of turmoil—
neurofibrillary tangles and senile plaques in the
brain and their erratic behavioral correlates, in-
cluding memory loss and confusion—were
equally empirically validated, as was the alarm
they generated. Their meaning, however, was
problematic, with all the existing evidence, from
neuropathological to psychological, being gar-
nered on behalf of both a disease entity and the
aging process itself. 

Yet, in the final analysis, it was not the ‘‘facts’’
per se that secured the disease distinction, but
the practical usages they served. In this regard,
the desire to ameliorate the conditions observed
were part and parcel of Alzheimer’s assigned fac-
tual status, for the disease interpretation allowed
medical researchers to search for treatments and
possible cures that aging itself did not. Likewise,
the Alzheimer’s Disease and Related Disorders
Association’s instrumental efforts in spreading
the word about what was increasingly presented
as the devastating effects of a disease served to
transform the meaning of the conditions dealt
with. The result was that ‘‘Alzheimer’s disease
[was] not normal aging.’’ The telltale signs of
aging became a disease, the ‘‘disease of the centu-
ry.’’ By implication, a reality meaningfully came
to possess its own concrete facts. 

The transformation, however, was not a lin-
ear and progressive process of redefinition from
old age to disease. It was clear that the ongoing
assignment and descriptive practices of those

concerned were continually producing what the
sense of this thing—aging/disease—was to be for
the practical purposes at hand. For example, in
the support groups for caregivers of Alzheimer’s
patients, the condition of a patient could be inter-
preted as a sign of a given stage of the disease
against a background of certain comparisons
with others. That ‘‘same’’ condition could shift,
with a change in framework, to an interpretation
of old age when lamenting the lack of any
‘‘rhyme or reason’’ to the course of illness. In this
respect, there were no straightforward facts con-
cerning any aspect of the disease experience;
rather, the facts entered into ongoing practical
experiences as more or less useful ways to under-
stand the condition and related experiences
under consideration. 

The social phenomenological analysis re-
veals that the potential realities assigned to the
aging experience are the products of an ongoing
process of social construction, descriptively orga-
nized by prevailing stocks of knowledge (Schutz).
Even so, the issue of power is never fully ad-
dressed by this perspective. The reason is that
while the approach generates important data
about the process of social production, at the
same time it tends to ignore its structure. That is,
it tends to conclude its analysis when the human
products of the process have been produced,
considering the product not as a configuration of
social conditions independent of and perhaps
confronting members, but rather in terms of its
interpretive resources and production and re-
production—a concern for structuration rather
than structure as such (Giddens). 

Conclusion

While the theories discussed (critical theory,
political economy, and social phenomenology)
have very different orientations to the study of
aging, the analytic challenges they pose repre-
sent something new—new modes of self-
consciousness—in terms of the nature and prac-
tice of gerontological inquiry (Lynott and
Lynott). This does not mean to suggest, however,
that a paradigm shift in definitions of and
thoughts about age and aging is developing
(Kuhn). On the contrary, as Jan Baars (p. 220)
has pointed out, the theories, in large part, ‘‘have
been excluded by the established ‘mainstream.’’’
Each of these approaches, in its own fashion,
takes issue with conventional theorizing in the
field, providing new insights into, and critical
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self-reflection on, the continuing effort to under-
stand the aging experience. 

ROBERT J. LYNOTT

PATRICIA PASSATH LYNOTT

See also LIFE COURSE; THEORIES, SOCIAL. 
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CULTURAL DIVERSITY
Cultural diversity, as it relates to aging, con-

notes variety among the older adult population
in racial, gender, social, economic, religious,
health, and other characteristics. The present
discussion focuses primarily on the demographic
characteristics of race, ethnicity, and national ori-
gin as they relate to selected aspects of the aging
process. The U.S. Bureau of the Census recog-
nizes four distinct race/ethnicity groups—whites,
African Americans, Native Americans (including
Eskimos and Aleuts), and Asian/Pacific Island-
ers—as well as one national origin group,
Hispanics (whose members can be of any
race). Unless otherwise noted, population
statistics cited below come from Census Bureau
sources. 

Like the United States, other nations of the
world have expanding older populations that are
growing culturally more diverse. These trends
challenge governments to provide all qualifying
individuals with an income stream that is contin-
uous and adequate, sustains purchasing power,
and maintains the socioeconomic position of
older, retired persons. This is certainly true for
the more industrialized countries of the world,
yet the greatest increases in the elderly popula-

tion are occurring in less developed countries—
many of which are less prepared and less able to
address the needs of multiple racial and ethnic
groups within their borders. 

Within the United States, in 1980 non-
Hispanic whites comprised 88 percent of all per-
sons age sixty-five and older. By 2000, this per-
centage had dropped to 83.5 percent, and by
2050 it is expected that no more than 64.2 per-
cent of the older adult population within the
United States will be non-Hispanic whites. 

These figures point to the increasing propor-
tion of older adults who will come from minority
populations. The largest gain is projected to
occur among Hispanics. Currently estimated to
number 1.9 million persons, by 2050 Hispanic
older adults are expected to exceed 13 million.
Minorities will constitute a larger proportion of
the older population in the future because mi-
norities have had higher fertility than whites and
because a disproportionate number of immi-
grants have been members of minority popula-
tions. 

Lifelong processes

The United States is peopled by groups that
arrived in search of economic opportunity or po-
litical refuge, as well as by populations who were
conquered, enslaved, or subordinated. To un-
derstand the social position and characteristics of
today’s minority elders, one must appreciate the
lifelong processes and historical experiences that
have brought them to their current stage of life.
A life course perspective highlights the ways in
which earlier life circumstances significantly
channel people’s later opportunities, outcomes,
and quality of life decades later. For instance, the
persistent racism, economic inequality, and resi-
dential segregation experienced by many African
Americans early in life have had harmful effects
on later development and life chances. These ef-
fects accumulate over the life span and can widen
disadvantages in health, survival, and economic
well-being (Jackson et al., 1993). 

Today’s elders have been shaped by their
membership in birth cohorts that have lived
through particular historical periods. Contem-
porary minority elders, born in the United States
prior to 1940, have experienced a very different
social context than those who will be elders in the
future, born after the mid-1950s. For one thing,
these later cohorts have had the benefit of more
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Chef David Qiang Dai uses a wok to prepare a traditional Chinese meal at the Aegis Gardens assisted living
facility in Fremont, California. When it opened in late 2001, the retirement community was thought to be the first
for-profit company to target Asian senior citizens. Qiang Dai also prepares other cultural dishes upon request.
(AP photo by Julie Jacobson.)

education than earlier cohorts, who often came
from poor, rural backgrounds. Later, younger
cohorts not only have had more years of formal
education, but also have had a better quality of
education by receiving part, if not most, of their
education in desegregated schools. Later cohorts
have had the historical benefits of better health
care, and more economic and employment op-
portunities in the wake of the civil rights move-
ment. 

Lifelong processes produce racial differences
in survival to older ages. Members of minority
groups who live to be old are more highly ‘‘select-
ed’’ than their white peers. For example, for
every 100,000 black and white men born alive,
17,000 more white men than black men will
reach age sixty-five. Similar differences are
found for women, though not as dramatic—
10,100 fewer black women will reach age sixty-
five (Williams and Wilson, 2001). Exposure to
risk factors and stress hastens the early onset of
chronic disease and premature death, which
lower the probability that African Americans will
live to be old. 

Observers have speculated that inequalities
over the life course are further compounded

when adults reach later life. A ‘‘double jeopardy’’
hypothesis posits that minority elders face the
dual burden of racial and age discrimination The
result is that these elders are doubly disadvan-
taged in their health and economic well-being,
and this accentuates the disparities between mi-
norities and whites. One can even conceive of
multiple jeopardy, such as being a women and
old and a minority. An alternative hypothesis is
that age acts as a ‘‘leveler,’’ narrowing differences
between majority and minority elders. Minorities
may become relatively less disadvantaged as they
age because, having dealt with racial discrimina-
tion over their entire lives, they are prepared to
cope with age discrimination; because health
problems in later life cut across racial lines; and
because welfare state programs such as Social Se-
curity and Medicare have given minority elders
greater access to health care and income security.
Research has not settled whether either of these
two perspectives—double jeopardy and age-as-
leveler—is a more accurate depiction than a state
of persistent inequality for minority elders (Fer-
raro and Farmer, 1996; Pampel, 1998). 

Mortality patterns of African Americans sup-
port a leveling hypothesis. Over most of the life

308 CULTURAL DIVERSITY



span, age-specific death rates for African Ameri-
cans are higher than those of their majority
group counterparts. But mortality rates increase
more slowly with age for African Americans than
for whites in later life, and after the late eighties
there is a ‘‘crossover’’ so that white majority
group members have higher mortality rates than
African Americans. However, this apparent
crossover pattern is controversial. Some argue
that it is a function of selective survival, in which
the hardiest African Americans reach late life.
Others argue that the observed phenomenon is
an artifact of age misreporting for African Ameri-
cans whose births went unregistered in the South
early in the twentieth century (Williams and Wil-
son, 2001). 

Elders from minority groups are likely to
have benefited from remarkable extended family
support networks (Stoller and Gibson, 2000). Ra-
cial and ethnic groups are characterized by fami-
ly-centered cultures with traditions of mutual aid
in the form of practical, emotional, and material
exchanges. Closer kin bonds also foster affection
across age groups. The patterns of giving and re-
ceiving in these social support ‘‘convoys’’ are
born of ethnic cultures and rural backgrounds
where family remains a strong feature of social
organization. The nature of family is also a strate-
gy for meeting economic need, sharing scare re-
sources of time and money. African Americans
have tended to have open kin networks that
allow both blood relatives and non-kin within the
family. Asian and Hispanic groups tend to limit
family support to persons with close blood ties
(Dilworth-Anderson and Burton, 1999). An often
noted feature among Asian peoples is the norm
of filial piety or children’s duty, a tradition of re-
spect and deference toward parents and grand-
parents that is rooted in Confucian culture. 

Strong familism can aid elders when they
need physical assistance, help with household
chores, or a place to live. Minority elders have
thus been less likely to turn to formal support
systems, such as government services or nursing
homes. At the same time, familism does not ex-
cuse elders from giving when other dependent
family members are in need, for example, ac-
cepting grandchildren into their households. El-
ders also assume an obligation to be the
conservators of cultural heritage for younger
kin. As economic forces and acculturation threat-
en to dissolve the solidarity of extended family
networks, one important question is whether the

next generation will continue to maintain family
support for tomorrow’s elders. 

Hispanics

Looking forward to the middle of the twenty-
first century, it will become more difficult to
characterize any racial or ethnic group with a
simple description. Such is the case for Hispanics
and Latinos, the nation’s largest minority group,
numbering one of every eight Americans in
2000. Most Hispanics are of Mexican (58 per-
cent), Puerto Rican (10 percent), or Cuban de-
scent (4 percent); the remainder are from
Central and South America. Hispanics made up
5.6 percent of the older adult population in
2000, but are projected to be 16.4 percent of
the older adult population by 2050. Sometime
before 2030, the Hispanic population age sixty-
five and older will likely outnumber African-
American elders. 

The diversity of the Hispanic population is
mainly due to different immigration histories of
the various national-origin groups. Some Mexi-
can Americans’ residence in the Southwest pre-
dates the formation of the United States. Many
others migrated to the United States in order to
harvest crops, encouraged by the bracero pro-
gram of the 1940s and 1950s. These native-born
and earlier immigrant Mexicans are now the ma-
jority of those reaching old age. The future
growth of the Hispanic and Latino elderly popu-
lation (it will triple by 2050 as a share of all mi-
nority elders) will be propelled by larger, recent
cohorts of immigrants from Mexico. 

If Mexican Americans are still a comparative-
ly young group, the population of Cuban Ameri-
cans is considerably older. Comprising only 4
percent of the Hispanic population overall, they
are 17 percent of the population of older Hispan-
ics. Older Cubans now include the cohort of po-
litical refugees who fled the Castro regime in the
1960s. Elderly Puerto Ricans add other special
circumstances to the mix of Hispanic seniors.
They are a substantial population (11 percent of
all Hispanic elders) that does not reside primari-
ly in the South or the West, and their U.S. citi-
zenship allows them to move easily back and
forth between the island and the mainland Unit-
ed States (Siegel, 1999). 

African Americans

According to the 2000 census, African Amer-
icans are the second largest minority group,
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making up 12.3 percent of the resident popula-
tion of the United States. (The Census Bureau
changed its method of reporting racial categories
for the 2000 census. Figures presented here
count those who reported only one race. Individ-
uals had the option of choosing more than one
racial category. Adding those who chose African
American in combination with some other cate-
gory, the total African-American population was
12.9 percent.) African Americans in 2000 made
up 8.4 percent of all persons age sixty-five and
older, and are projected by 2050 to be 13.2 per-
cent of older adults. 

Studies of African-American older adults are
now forsaking habitual black/white comparisons
in favor of studies that explore the variety and
depth of experience among people of African de-
scent. All too often, researchers have taken a sim-
plistic view of older African Americans and failed
to note the considerable heterogeneity that exists
among this population. A comparative disadvan-
tage to whites is one legacy of generations of so-
cial, economic, political, and legal discrimination,
but there are also traditions of cultural strength
and resilience in kinship networks and black
churches. At present, it is clear that African-
American older adults tend to have higher mor-
bidity and mortality rates than those of non-
Hispanic whites. For many this is an outcome of
lifelong poverty, poor educational resources, un-
deremployment or unemployment, and inade-
quate access to health care. The cumulative effect
is that many have reached older age with poor
health and inadequate resources. 

Yet, there is also considerable and growing
variation among African-American older adults.
Improvements in health care access since the
1960s and the emergence of a viable African-
American middle class have produced a diversity
among African Americans that parallels the vari-
ety observed in other population groups within
the United States. Older African Americans dis-
play a wide range of social, economic, and cultur-
al patterns. 

Native Americans, Aleuts, and Eskimos

Native Americans make up just less than 1
percent of the total population and only about
0.50 percent of older adults within the United
States. Small population size and a shifting self-
identification of race have made it difficult to ob-
tain stable demographic estimates for these peo-
ples. The Native American population is

distributed among several hundred federally
recognized tribes and entities (including Ameri-
can Indians, Eskimos, and Aleuts). Many of these
subgroups have different cultures, histories, and
degrees of self-identification, and a wide range of
economic and social characteristics. Two-thirds
of Native American older adults reside in ten
states, and there is a further divide along rural-
urban lines. Considerable American Indian mi-
gration to cities during and following World War
II has left roughly half of these people dispersed
among the U.S. urban population. Elders in cit-
ies forgo the support of tribal communities that
is available to their rural and reservation coun-
terparts who live in cultural enclaves (John,
1999). 

Asian and Pacific Islanders

The Asian/Pacific Islander (API) grouping
was 3.7 percent of the total population in 2000
and 2.4 percent of the older adults in the United
States. This population includes Chinese, Filipi-
no, Japanese, Vietnamese, Asian Indian, and Ko-
rean Americans; as well as native Hawaiians and
other Pacific Islanders. The API population has
considerable linguistic and cultural variation in
addition to different histories of immigration.
The comparative recency of immigration strong-
ly influences the composition of groups of Asian
elders. Chinese and Japanese people have a lon-
ger history of migration to the United States.
Today’s elders from these ethnic groups (they
make up over half of all API elders) are more
likely to be the native-born children of earlier im-
migrants or were young immigrants themselves.
They have had a lifetime of acculturation and
participation in the American economy. In 1965
changes in federal law governing national origin
quotas allowed new Asian migration streams of
Korean, Asian Indian, and Vietnamese people,
often in a family context that brought older rela-
tives to the United States. These immigrants are
now taking their place in the older population
(Siegel, 1999). 

Poverty

There is considerable variation in socioeco-
nomic status among the different racial/ethnic
and national origin groups. One way to measure
this is to examine the proportion of elders who
fall below federal poverty thresholds. Although
poverty rates have fallen for all groups since
1980, comparison of historical poverty rates for
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adults age sixty-five and older by race reveals
that non-Hispanic white older adults have consis-
tently had the smallest proportion of older adults
in poverty, with Asian/Pacific Islanders having a
slightly larger proportion who are poor. African
Americans and Hispanics consistently have pro-
portions that are much larger. In fact, Hispanics
tend to have poverty rates twice as large as non-
Hispanic whites, and poverty rates for African
Americans have historically been triple those for
non-Hispanic whites. 

Several characteristics of older minority pop-
ulations partially explain why they have higher
poverty rates. In general, married people are less
likely than unmarried people to be poor, and
high school graduates are less likely than those
who did not complete high school to be poor.
Older minorities are less likely than older whites
to be married and to be high school graduates.
When examining the educational patterns of
older adults, one finds that 28 percent of whites
and 35 percent of Asian/Pacific Islanders have
less than a high school education. Among older
African Americans, 56 percent have failed to
complete high school; among Hispanic older
adults, 71 percent have not completed high
school (Federal Interagency Forum on Aging Re-
lated Statistics, 2000). These disparities in educa-
tional attainment stem from minority elders’
origins in social backgrounds with fewer educa-
tional opportunities, whether in the rural South
or the underdeveloped nations from which they
migrated. Following a life course perspective,
lower education has adverse effects on the pros-
pect for better jobs and pay, promotions, and
wealth building. 

Health

As noted earlier, minority older adults who
survive to age sixty-five and beyond tend to be in
poorer health than age peers who are white
(though it is important to note that some ethnic
subgroups have a higher life expectancy than the
undifferentiated category of whites). Minority
older adults are also more likely to suffer from
multiple illnesses that further complicate treat-
ment regimens (Markides and Miranda, 1997).
Yet there are some commonalities across racial
and national origin groups for adults age sixty-
five and older. For instance, for both men and
women across all groups, heart disease and can-
cer are the two leading causes of death. Strokes
and chronic obstructive pulmonary disease

(COPD), also known as lung disease, tend to be
either the third or fourth leading cause of death,
with the exception of Native Americans and His-
panics, both of whom have diabetes mellitus as
the fourth leading cause of death. Alzheimer’s
disease is the eighth leading cause of death
among white men, and the sixth leading cause
among white women, age sixty-five and older. Al-
zheimer’s disease is also the tenth leading cause
of death among African-American women, the
ninth leading cause of death for Native American
women, and the seventh leading cause death
among Hispanic women. 

Older adults on the lower rungs of the socio-
economic ladder often lack adequate private in-
surance to supplement Medicare, and do not
have resources to meet out-of-pocket costs. This
especially affects African-American and Hispanic
older adults, who experience high rates of pover-
ty. Without adequate resources to pay for medi-
cal care, they tend to receive inferior services.
They must depend on Medicaid and hospital
emergency rooms, rather than a regular physi-
cian, for care. 

VIRGIL H. ADAMS III
DAVID J. EKERDT
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D
DAY HOSPITALS

Geriatric day hospitals have been part of the
health care of older adults for many years. The
global increase in the number of older adults has
combined with fiscal pressures to decrease
lengths of stay in acute care facilities and resulted
in shortages of long-term care space in most de-
veloped countries. Day hospitals are intended to
serve as a midpoint between acute care and out-
patient rehabilitation, and to not only delay insti-
tutionalization but also to improve quality of life
and independence in the patients who attend. 

First introduced in the United Kingdom in
the early 1960s, when long-term care beds were
even more limited than at present, day hospitals
were designed to provide interdisciplinary as-
sessment and management of chronic health
problems for older persons. They were initially
developed in association with geriatric inpatient
services to allow access to diagnostic facilities, but
many are now sited with ease of access for older
persons in mind. There are day hospitals in com-
munity centers and in shopping malls in some
parts of the world. Day hospitals are even known
as community rehabilitation centers in some
parts of Australia. Several programs in the Unit-
ed States use centralized day programs to pro-
vide integrated assessment and therapy for frail
older persons (Program for the All-Inclusive
Care of Elders, or PACE ). The key feature is the
interdisciplinary assessment and management
provided. Staffing usually consists of a geriatri-
cian or physician with special training in the care
of the elderly, nurses, nurse practitioners, physi-
otherapists, occupational therapists, social work-
ers, and sometimes a speech pathologist or
nutritionist. Often there is a recreational thera-

pist. Case management models are usually used
and day hospitals work in liaison with other com-
munity caregivers, such as home care services. 

Patients who attend day hospitals benefit
from both the therapy and the company of other
peers. Most have individual therapy with specific
treatment but will also participate in group activ-
ities such as exercise and usually some recre-
ation. Some day hospitals provide more acute
assessment and management. Persons usually at-
tend for two days per week, although more often
in some cases (PACE), and usually for about four
hours each day. The geriatric program often ar-
ranges transportation. 

Day hospitals should be distinguished from
day centers, which do not provide specific thera-
py. Day centers are designed to maintain func-
tion and to provide not only activity and
socialization but also respite for caregivers. They
do not have the rich staffing of the geriatric day
hospitals. 

Reasons for attendance at a day hospital

The patients appreciate the interdisciplinary
framework of a day hospital, which allows them
to return to their own home the same day. The
usual reason for admission is a complication of a
chronic disease that has lead to a functional dis-
ability. A few persons are reluctant to come ini-
tially, preferring the security and comfort of
their own home, but once they have become used
to the staff and other patients, they are equally
reluctant to leave! Older persons become de-
conditioned quickly after a serious illness or pro-
longed period of functional loss and as a result
may have lost a considerable amount of muscle
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strength. They may be recovering from a stroke,
an acute illness, a fractured hip, or have arthritis,
or Parkinson’s disease. For some reason they
have become less independent and need physical
therapy, adjustment of medications, and help in
arranging their daily activities as efficiently as
possible. Hypertension and diabetes are com-
mon conditions in day hospital patients. The staff
of the day hospital spends much time educating
the patients and families about the health prob-
lems and usually allows them a leading role in es-
tablishing the treatment goals. Once those goals
have been met, the person is discharged from the
day hospital. 

Evidence of effectiveness

There is much controversy as to the effective-
ness of day hospitals. A recent systematic review
concluded day hospital care to be an effective ser-
vice for elderly people who need rehabilitation,
but it did not have any advantage over other
comprehensive care, such as home therapy. It
may be more expensive. There is little favorable
published evidence from randomized controlled
trials. 

No difference was shown in the rate of hospi-
talization or degree of disability for patients who
attend day hospitals compared to those who re-
ceive home care in either a Finnish or a British
day hospital. An earlier Canadian study showed
no difference in mortality between GDH and
usual specialized geriatric care. Randomized
controlled trials of geriatric day hospitals have
generally failed to show any benefit in terms of
either patient outcomes or cost savings, although
those patients with the greater degree of disabili-
ty have seemed to improve in some trials. These
disappointing results may have been due to het-
erogeneity of physical and mental function in the
patients who come to day hospitals or the wrong
outcomes may have been measured. There may
have been too much of a variation in the health
status of the persons admitted to the day hospi-
tals. The measurement instruments may not
have been the best ones to measure important
changes. Instruments that are designed to dis-
criminate between persons who have a condition
and those who do not may not be the best ones
to measure change in that condition. If a woman
has had a stroke, she may not improve the paral-
ysis of the leg involved by attending the day hos-
pital but after attending she may be able to walk
a little further with an aid and feel much better

about going out in a car or even public transport.
She may also enjoy life more. Measuring her
muscle power or the degree of weakness would
not have shown much improvement. 

On the other hand, it is possible that day hos-
pitals are not effective ways of managing health
problems in the frail older adult and other ap-
proaches, such as increased home care, need to
be better evaluated. There is, however, a high ac-
ceptance of this approach from day hospital at-
tendees and staff. Increasing evidence shows
targeting patients most likely to benefit may im-
prove outcomes in both physical function and re-
duction of caregiver stress. In several published
studies, patients with the highest degree of physi-
cal disability seemed to benefit the most. Better
selection of patients in the future may improve
the effectiveness of these popular programs, but
this would require evaluation in further rigorous
research studies. 

IRENE TURPIE
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DEATH AND DYING
Dying and death are profound aspects of the

human experience. Social science research docu-
ments the fact that defining someone as ‘‘dying’’
is a social process. Although critical medical con-
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ditions certainly have a physiological basis, dis-
ease states are given significance through
interpretation (Muller and Koenig). Perceptions
that dying has begun and the meanings associat-
ed with those perceptions are contingent on a
range of such social and cultural factors as the
state of biological knowledge, the value of pro-
longing life or accepting finitude, the relative
roles of religion, science, and medicine in creat-
ing meaning in everyday life, and personal famil-
iarity with the dying transition. Dying today is
shaped by particular notions of therapeutic pos-
sibility as well as ideals about approaching the
end of life. The distinguishing feature about the
process of dying today is that, to some degree, it
can be negotiated and controlled depending on
the preferences of the dying person, the goals of
particular medical specialties, the organizational
features of technology-intensive medical settings,
and the presence and wishes of family members.
It is impossible to think about death today except
in language informed by institutionalized medi-
cine. 

A century ago, the leading causes of death in
the United States were communicable diseases,
especially influenza, tuberculosis, and diphthe-
ria, and more than half of deaths occurred
among individuals age fourteen or younger.
During the twentieth century average life expec-
tancy increased and the chance of dying in child-
hood was greatly diminished (Quadagno). Since
the Second World War, heart disease, cancer,
and stroke have become the leading causes of
death. In 1995 they accounted for 67 percent of
deaths for persons age sixty-five and older. The
fact that more people than ever before are dying
in advanced age of chronic conditions creates un-
precedented challenges—for individuals as they
confront the dying process of relatives and
friends, for the health care delivery system, and
for American society as its members struggle to
define and implement the idea of a ‘‘good
death.’’ 

Medicalization of dying

In 1900 most Americans died at home, often
surrounded by multiple generations of family
members. By 1950 approximately half of all
deaths occurred in hospitals, nursing homes, or
other institutions. By the mid-1990s, 80 percent
of Americans died in medical institutions, attend-
ed by paid staff. Persons over age sixty-five com-
prised less than 13 percent of the population, yet

they represented 73 percent of all deaths in the
United States in the mid-1990s. At the beginning
of the twenty-first century, 55 to 60 percent of
persons over the age of sixty-five die in the acute-
care hospital, though patterns vary considerably
across the nation (Institute of Medicine). Those
persons fall into two distinct groups. The first in-
cludes elderly who were functioning indepen-
dently until they were struck by a serious illness
such as heart attack, stroke, or fractured hip.
Most of those patients receive relatively intensive
care. The second group includes people who are
older, frail and debilitated, have multiple degen-
erative and chronic conditions, but are not clear-
ly dying. The second group is larger, comprising
70 percent to 80 percent of elderly patients in the
hospital. Individuals in that group may require
repeated hospitalizations for supportive or inten-
sive care, to stabilize conditions and treat acute
problems (Scitovsky and Capron ). 

As the place of death has shifted from the
home to the hospital, medicine, as a system of
knowledge, has become the dominant cultural
framework for understanding death, the process
of dying, and how to act when death approaches.
Health professionals have the assumed responsi-
bility, once held by family and community, for
the care of persons at the end of life, and they
now widely influence how that care is under-
stood and delivered. Physicians have become the
gatekeepers of the dying transition in the United
States. They, rather than the dying person or
family, define when the dying process has begun.
This is most obvious in the hospital intensive care
unit (ICU), where the inevitability of death fre-
quently is not acknowledged until the end is very
near, and the discontinuation of life-sustaining
treatments often signifies the beginning of the
dying process. Moreover, in the ICU, medical
staff members are able to orchestrate and control
the timing of death (Slomka). 

A growing elderly population, cultural am-
bivalence about the social worth of the frail and
very old, medical uncertainty about whether or
not to prolong frail lives, and rising health care
costs contribute to controversy both among
health professionals and the wider public about
decision-making and responsibility at the end of
life. The costs of medical care, and especially the
costs of intensive care, are high in the last months
of life. Those rising costs have been the source of
debates about rationing health care to elderly
persons in order to reduce health care costs. For
many people both within and outside of medi-
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cine, the value of prolonging life by technological
means competes with the value of allowing death
to occur without medical intervention. That cul-
tural tension has given rise to a vast array of
seemingly insoluble dilemmas about the man-
agement of dying. A vast literature in bioethics il-
lustrates dilemmas in treatment and care for the
dying elderly for which there are competing
claims and no distinct solutions. Common dilem-
mas about technologically prolonging life in-
clude the following: whether or not to artificially
feed (through a feeding tube) a person who can
no longer feed him or herself; whether or not to
place a person who has difficulty breathing on a
mechanical ventilator; and whether or not to
admit a dying person to an intensive care unit.

As more technological and clinical innova-
tions become available, there is more that can be
done to postpone death. The technological im-
perative in medicine—to order ever more diag-
nostic tests, to perform procedures, to intervene
with ventilators, medications, and surgery in
order to prolong life or stave off death whenever
there is an opportunity to do so—is the most im-
portant variable in contemporary medical prac-
tice, influencing much decision-making at the
end of life. There are no formulas that health
professionals, patients, or families can use to de-
cide between life-extending treatments and care
that is not aimed at prolonging life. It is very
common for patients, family members, and
health professionals to feel obligated to continue
aggressive medical treatment even though they
do not wish to prolong the dying process. 

The largest study ever conducted on the pro-
cess of dying in the hospital was carried out in
five university hospitals across the United States
over a four-year period beginning in 1989 (SUP-
PORT Principal Investigators). In the first two-
year phase of the project, 4,300 patients with a
median age of sixty-five who were diagnosed
with life-threatening illnesses, were enrolled.
The SUPPORT investigators concluded that the
dying process in the hospital was not satisfactory.
For example, only 47 percent of physicians knew
when their patients wanted to avoid cardiopul-
monary resuscitation (CPR); 38 percent of pa-
tients who died spent ten or more days in an ICU
preceding death; 46 percent of Do Not Resuscitate
(DNR) orders were written within two days of
death even though 79 percent of the patients had
a DNR order; and for 50 percent of the conscious
patients, families reported moderate to severe
pain at least half the time in the three days pre-

ceding death. Even when a focused effort was
made to reduce pain and to respect patient wish-
es regarding end-of-life care, no overall improve-
ment in care or outcomes was made. 

The technological imperative shapes activi-
ties and choices in the hospital even though
death without high-technology intervention is
valued by many in principle. One survey of
nurses and physicians revealed that health pro-
fessionals would not want aggressive life pro-
longing treatments for themselves, and many
would decline aggressive care on the basis of age
alone (Gillick, Hesse and Mazzapica). Approxi-
mately half of physicians and nurses interviewed
in another study stated they had acted contrary
to their own values by providing overly aggres-
sive treatment (Solomon et al.). 

Philosopher Daniel Callahan has noted that
American society, including the institution of
medicine, has lost a sense of the normal or natu-
ral life span, including the inevitability of decline
and death. Callahan and other critics challenge
the medical imperative of considering death as
an option, one of several available to practition-
ers and consumers of health care (Callahan).
Medicine pays little credence to the biological
certainty of death; the tendency instead is to be-
lieve that dying results from disease or injury
that may yield to advances in technology
(McCue). Yet there is a lack of clarity about what
constitutes normal aging and decline and what
distinguishes them from disease. 

Family members are sometimes confronted
with the choice of prolonging the life of a person
who they consider to have died already as the re-
sult of a stroke, a coma, or other serious condi-
tion that destroys or masks the personality of the
individual. Such social death, when the person can
no longer express the same identity as before the
health crisis, occurs days, weeks, months, or
years before biological death, when the physical or-
ganism dies. The discrepancy between social and
biological death is one of the most difficult fea-
tures of contemporary medical decision-making.

The use of hospice programs, in which clini-
cal, social, and spiritual support are given to
dying persons and their families without the in-
tention of prolonging life, began in the United
States in 1974. Hospice embodies a philosophy,
originating with Dr. Cicely Saunders in Great
Britain, that pain control, dignity, and the reduc-
tion of spiritual and psychological suffering are
the most important goals of patient care as death
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approaches. Hospice care, delivered both in the
home and institutional setting, has been growing
steadily since the 1980s. Yet in 1995 only about
17 percent of all deaths (all ages) took place in a
hospice setting. The notion of palliative care,
medical care that seeks to reduce and relieve
symptoms of disease during the dying process
without attempting to effect a cure or extend life,
is gaining support and acceptance among health
care practitioners and the public, but the desire
to control and conquer end-stage disease still
strongly influences most medical thought and ac-
tion (Institute of Medicine 1997). 

Cultural diversity

There is not just one attitude or approach to-
ward dying and death among Americans. Studies
in the social science and health literatures on how
cultural diversity influences patient, family, and
provider responses to end-of-life treatments and
decision-making have been appearing slowly but
steadily since the mid-1980s. Two themes
emerge from this research. First, health workers
are trained in particular professional cultures
and bring their own experiences to bear on the
dying process. Physicians, nurses, social workers,
chaplains, and other health care professionals
hold different assumptions from one another
about how death should be approached as a re-
sult of their different types of training, and those
sets of assumptions differ from the experiences
of patients and families (Koenig). Second, the re-
lationships among ethnic identification, religious
practices, ways of dying, and beliefs and priori-
ties about care, autonomy, and communication
are complex and cannot be neatly organized
along ethnic, class, or professional lines. In as-
sessing cultural variation in patient populations,
for example, cultural background is only mean-
ingful when it is interpreted in the context of a
particular patient’s unique history, family con-
stellation, and socioeconomic status. It cannot be
assumed that patients’ ethnic origins or religious
background will lead them to approach decisions
about their death in a culturally specified man-
ner (Koenig and Gates-Williams). 

In an increasingly pluralistic society, there is
growing diversity among health care workers as
well as among patient populations. Especially in
urban areas, the cultural background of a health
professional is often different from that of a
dying patient to whom care is being given. It is
impossible and inappropriate to use racial or eth-

nic background as straightforward predictors of
behavior among health professionals or patients.
In their study of ethnic difference, dying, and be-
reavement, Kalish and Reynolds found that al-
though ethnic variation is an important factor in
attitudes and expectations about death, ‘‘individ-
ual differences within ethnic groups are at least
as great as, and often much greater than, differ-
ences between ethnic groups’’ (p. 49). The im-
pact of cultural difference on attitudes and
practices surrounding death in the United States
cannot be denied. The challenge for society is to
respect cultural pluralism in the context of an ac-
tively interventionist medical system. 

SHARON R. KAUFMAN

See also BEREAVEMENT; HOSPICE; MEDICALIZATION OF

AGING; MORTALITY; PALLIATIVE CARE; REFUSING AND

WITHDRAWING MEDICAL TREATMENT. 

BIBLIOGRAPHY

CALLAHAN, D. The Troubled Dream of Life: Living
with Mortality. New York: Simon and Schuster,
1993. 

GILLICK, M.; HESSE, K.; and MAZZAPICA, N.
‘‘Medical Technology at the End of Life: What
Would Physicians and Nurses Want for
Themselves?’’ Archives of Internal Medicine 153
(1993): 2542–2547. 

Institute of Medicine. Approaching Death: Improv-
ing Care at the End of Life. Washington, D.C.:
National Academy Press, 1997. 

KALISH, R. A., and REYNOLDS, D. K. Death and
Ethnicity: A Psychocultural Study. New York:
Baywood, 1976. 

KOENIG, B. ‘‘Cultural Diversity in Decision Mak-
ing about Care at the End of Life.’’ In Ap-
proaching Death: Improving Care at the End of
Life. Institute of Medicine. Edited by M. Field
and C. K. Cassel. Washington, D.C.: National
Academy Press, 1997. Appendix E. Pages 363–
382. 

KOENIG, B., and GATES-WILLIAMS, J. ‘‘Under-
standing Cultural Difference in Caring for
Dying Patients.’’ Western Journal of Medicine
163 (1995): 244–249. 

MCCUE, J. D. ‘‘The Naturalness of Dying.’’ Jour-
nal of the American Medical Association 273
(1995): 1039–1043. 

MULLER, J., and KOENIG, B. ‘‘On the Boundary
of Life and Death: The Definition of Dying by
Medical Residents.’’ In Biomedicine Examined.
Edited by M. Lock and D. Gordon. Boston:
Kluwer, 1988. Pages 351–374. 

DEATH AND DYING 317



QUADAGNO, J. Aging and the Life Course: An Intro-
duction to Social Gerontology. Boston: McGraw-
Hill, 1999. 

SCITOVSKY, A. A., and CAPRON, A. ‘‘Medical Care
at the End of Life.’’ An American Review of Pub-
lic Health 7 (1986): 59–75. 

SLOMKA, J. ‘‘The Negotiation of Death: Clinical
Decision Making at the End of Life.’’ Social Sci-
ence & Medicine 35 (1992): 251–259. 

SOLOMON, M., et al. ‘‘Decisions Near the End of
Life: Professional Views on Life-Sustaining
Treatments.’’ Journal of Public Health 83
(1993): 14–23. 

SUPPORT Principal Investigators. ‘‘A Con-
trolled Trial to Improve Care for Seriously Ill
Hospitalized Patients.’’ Journal of the American
Medical Association 274 (1995): 1591–1634. 

DEATH ANXIETY
Although humans have always thought

about death, empirical research on death anxiety
did not begin in earnest until the late 1950s.
Over one thousand articles have now appeared
on the topic, and death anxiety remains an im-
portant issue in thanatology (the study of psycho-
logical and social aspects of death and dying). 

What is death anxiety?
There have been substantial changes in the

way Western scientists have interpreted or un-
derstood the concept of death anxiety. Early
writings, which were heavily influenced by psy-
chodynamic theory, stressed that fear and anxi-
ety about death were universal, and, in an
attempt to deal with their neurotic concerns
about death, most individuals repressed or de-
nied their true, negative feelings. In other words,
everyone feared or was anxious about death, no
matter what they said or how they acted. As
death research matured, however, investigators
discovered not only that some people actually
had little or no anxiety about death, but also that
the term death anxiety was really a misnomer for
a variety of related negative reactions to death.
These reactions include elements of fear, anxi-
ety, concern, threat, worry, and confusion, and
they can be focused on different death-related is-
sues. For instance, distinctions should be made
regarding anxiety about one’s own death or the
deaths of others, reactions to a painful dying pro-
cess, uncertainties about when and how one will
die, and concerns about an afterlife. 

Another major transformation that occurred
in thanatological theory and research involved

the recognition that individuals can also have
positive views and feelings about death. Death is
not always viewed completely negatively. For in-
stance, death can give life meaning and can ac-
centuate a positive philosophy of life. People can
view death positively, for instance, if it brings re-
lief of pain and suffering, gives loved ones a
chance to come together and express their care
and concern for each other, or if death and dying
helps to refocus attention on important personal
values and needs. Finally, dealing with death can
reveal strengths in terminally ill individuals,
their family members and friends, and health
care professionals. In sum, attitudes and feelings
about death are multidimensional, and people
can simultaneously have both positive and nega-
tive sentiments about a broad array of death-
related phenomena. 

Correlates of death anxiety

Although there are exceptions, it is possible
to summarize the association between death anx-
iety and several demographic and experiential
factors. For instance, both gender and age are
often related to death anxiety. Females tend to
report higher death anxiety than males, and a
negative relationship is often seen between age
and death anxiety. Younger populations (pri-
marily high school and college age students) tend
to report higher levels of death anxiety than el-
derly persons. The reasons for these differences
are not clear. 

The effect of contact or experience with
death is not straightforward. On the one hand,
some workers, such as firefighters and police,
whose duties places them at heightened risk for
injury and death may have heightened concerns
or thoughts about death, which is realistic given
their jobs. On the other hand, those working di-
rectly with dying or bereaved individuals, such as
physicians, nurses, funeral directors, or hospice
and AIDS volunteers, do not, as a rule, demon-
strate heightened death anxiety and may, in fact,
show greater sensitivity and acceptance of death
than other groups. Bereavement does not seem
to have any direct impact one way or another on
feelings about death. 

As one might expect, religion and death have
often been studied together. Belief in an afterlife
or having a religious affiliation seems to have no
specific effect on death anxiety, however, though
one’s religious orientation is important. Individ-
uals whose religious and spiritual beliefs have
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been internalized, and therefore have an influ-
ence on their general behavior, values, and per-
sonal world view (a construct often identified as
intrinsic religiosity) tend to report less death anxi-
ety, while those whose religion serves a more so-
cial than ideological function (called extrinsic
religiosity) report greater death anxiety. 

Assessing and changing death anxiety

The most common method used to assess
death anxiety is the self-report questionnaire,
which has been employed in over 95 percent of
all studies. Several of the more carefully validat-
ed measures, including those assessing positive
feelings about death are reviewed in Robert
Neimeyer’s Death Anxiety Handbook (1994). Pro-
jective instruments (e.g., the Rorschach inkblot
test or Thematic Apperception Test), which were
once popular assessment methods, are no longer
in favor due to the inability of researchers to doc-
ument the reliability and validity of projective
techniques. 

Feelings about death can be modified, al-
though there is still much to learn about causal
factors. There is information about two types of
events: near-death experiences and death-
education programs. Near-death experiences
are situations in which individuals feel their
death is imminent as a result of an accident, a
near-accident, a medical condition, or some
other event. Near-death experiences often have
a salutary effect by reducing negative feelings
and increasing positive feelings about death. 

Death education can also influence death
anxieties, but it depends on the type of program.
Experiential death education refers to classes or
workshops that help participants examine and
discuss their personal views and feelings about
death. This is usually achieved through a combi-
nation of readings, movies, videos, experiential
exercises, and frank discussions. In contrast, di-
dactic death education is primarily educational in
nature and tends to include lectures and read-
ings, but little or no exploration and disclosure
of personal feelings. Whereas experiential death
education significantly reduces death anxiety, di-
dactic programs have no significant impact. 

Death anxiety and behavior

The few studies relating death anxiety and
behavior suggest that caregivers who are com-
fortable with death are more likely to interact

positively with the terminally ill, to speak directly
and honestly about death, and to be emotionally
comforting and supportive to others in need. In
contrast, high levels of death anxiety may influ-
ence people to avoid seeking needed medical at-
tention or to plan appropriately for their own
and others’ medical care (e.g., by refusing to con-
sider or execute advanced directives, which are
documents such as living wills or a Durable
Power of Attorney for Health Care that provide
a person some control about how terminal fea-
tures of their medical care should be handled).
High death anxiety can also create missed oppor-
tunities to help others, such as someone who is
bereaved and needs to speak about their feelings
or children struggling to understand and cope
with death-related experiences. 

JOSEPH A. DURLAK
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DECONDITIONING
Deconditioning can be defined as the multi-

ple, potentially reversible changes in body sys-
tems brought about by physical inactivity and
disuse. Such changes often have significant func-
tional and clinical consequences in older people.
Deconditioning commonly occurs in two situa-
tions: (1) a sedentary lifestyle, which is common
in older people even in the absence of significant
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disease or disability and may result in a slow,
chronic decline in physical fitness; and (2) bed or
chair rest during an acute illness, which can lead
to disastrously rapid physical decline. 

Decline in muscle strength and muscle bulk
is the most important and consistent feature of
deconditioning. Reduced maximal oxygen up-
take during exercise, impairment of balance re-
sponses, and decreased cardiac output during
exercise have also been linked to deconditioning
but may primarily result from the reduction in
muscle bulk. 

Aging or deconditioning?

Many people, and even some health care
professionals, often see much of the disease and
loss of function found with aging as a normal and
inevitable consequence of aging. However, it is
now clear that such changes are in fact due to a
combination of true age-related decline, disease
(whether overt or hidden), and disuse. It is often
difficult in practice to determine the relative con-
tribution of each of these factors. 

Muscle mass declines steadily with increasing
age. This results in a loss of muscle strength of 1
to 2 percent per year. It is important to note,
however, that reduced muscle mass (or sarc-
openia) with age cannot be entirely due to inactiv-
ity, as it is also found in highly trained elderly
athletes. The patterns of muscle loss do appear
to differ between the two. While aging results in
a reduced number of muscle fibres, disuse pri-
marily causes a reduction in muscle fibre size.
Sustained muscular activity requires the delivery
of an adequate supply of oxygen to the muscles
and utilization of the oxygen in the mitochondria
of the muscle cells. Cross-sectional studies (com-
paring people of different ages) and longitudinal
studies (serial examinations of people as they
age) have found a decline in maximal oxygen up-
take with age. The most important factor in this
decline may be the changes in muscle mass due
to either age or disuse, since maximal oxygen up-
take is almost independent of age when ex-
pressed relative to fat-free mass (mass mainly
composed of muscle). Similarly, cardiac output
shows little change with age when related to fat-
free mass. 

The degree to which decreased physical ac-
tivity with increasing age is a cause, rather than
an effect, of reduced muscle bulk is uncertain.
Jackson and colleagues have argued that about

half of the decline in exercise capacity over the
adult life span can be attributed to chronic physi-
cal inactivity and the resultant changes in body
composition (increased body fat and reduced
muscle bulk). The beneficial effects of exercise
training programs on muscle strength, exercise
capacity, and balance suggest, but do not prove,
that the decline in physical fitness with old age is
at least partially preventable. 

Effects of acute illness

Major trauma, sepsis, or surgery lead to the
breakdown of skeletal muscle in order to provide
nitrogen and amino acids essential to immune
function and tissue repair. While this response
can be ultimately beneficial, the resultant loss of
muscle mass and strength may impede recovery
of normal function after surgery. This is particu-
larly likely if breakdown of muscle is compound-
ed by unnecessary immobilization (as often
happens in a hospital) or if prior deconditioning
has led to preexisting muscle weakness and a
smaller reserve of muscle for consumption. 

Functional consequences of
deconditioning

Muscle strength of itself matters little; what
is important is how changes in muscle strength
affects the ability to perform daily activities. As
the strength of a muscle decreases with age, activ-
ities relying on that muscle require a greater pro-
portion of the maximum strength of the muscle.
Eventually, a threshold is reached where the
maximum strength available to an individual for
a particular action is the minimum strength re-
quired for that action. Any further decline in
muscle strength will make the activity impossible.
If that activity is essential to an independent exis-
tence, a small decline in muscle function, such as
following a brief period of inactivity due to acute
illness, may be sufficient to cause dependence.
For example, the quadriceps (thigh muscle) is
the most important muscle used in rising unaid-
ed from a toilet or from a low chair. The thresh-
old for quadriceps contraction needed to
perform these activities is reached at about the
age of eighty in women, and a few years later in
men. 

Appropriate patterns of muscle contractions
in the leg (and trunk) are used to adjust and
maintain balance (following a stumble, for in-
stance). Deconditioning can adversely affect bal-
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ance in a number of ways. Disuse atrophy will
reduce the functional reserve of muscles needed
to maintain balance. For example, loss of
strength in the muscles that flex the ankle joint
(dorsiflexors) has been associated with falls in
nursing-home residents. Prolonged bed rest may
cause the brain to adapt to the recumbent posi-
tion and hence lead to imbalance when the pa-
tient eventually tries to walk. 

Risk factors for deconditioning

The cumulative effects of multiple chronic
diseases such as dementia, depression, stroke, os-
teoarthritis, heart failure, incontinence, respira-
tory disease, and diabetes mellitus contribute to
physical inactivity and disability in older people.
Inadequate dietary intake and nutritional defi-
ciencies exacerbate age-related decline in muscle
mass. Psychosocial factors—such as the attitudes
of older people themselves, and of caregivers
and relatives—are also important. For example,
an attitude that physical decline is inevitable in
old age can lead to a delay in seeking medical at-
tention for treatable problems. The end result is
a reduction in functional reserve, which in-
creases the risk of clinically significant decline
during intercurrent acute illness. People with in-
creased susceptibility to disability and decondi-
tioning are often described as frail. 

Acute illness in older people is often compli-
cated by development of acute confusion (deliri-
um), incontinence, immobility, or instability.
Indeed, these may be the presenting features of
acute illness—myocardial infarction may present
with confusion rather than chest pain. An atypi-
cal presentation may result in delayed presenta-
tion by the patient and delayed diagnosis and
treatment by the doctor and is a predictor of a
poor outcome. 

Hospitalization of older people may have
deleterious effects distinct from the effects of
acute illness. The unusual environment and rou-
tine of hospitals and complications of polyphar-
macy and of therapeutic and diagnostic
procedures may worsen or precipitate problems
like confusion or incontinence. Use of urinary
catheters in incontinent patients or treatment of
delirium with physical restraints or with sedative
medications will exacerbate immobility and func-
tional impairment. Functional dependency may
be reinforced if hospital staff are overly con-
cerned about the risk of falls or if they perform,
rather than supervise, daily activities. In addi-

tion, social networks may disappear during a
long illness, and patients may become demoral-
ized and depressed. 

Prevention and treatment of
deconditioning

The adage ‘‘use it or lose it’’ is true at all ages,
but it is a fundamental tenet of the care of older
people. Given the difficulties of reversing de-
conditioning and its functional effects once estab-
lished, prevention is the best option. This
requires a variety of strategies. 

Regular physical exercise in middle age pro-
tects against many conditions common in old
age, including late-onset diabetes mellitus, osteo-
porosis, hypertension, and cardiac disease. The
role of exercise in older life in combating these
conditions is less clear. However, Roy Shephard
has noted that physical training can lead to the
equivalent of a twenty to thirty year reversal of
the usual age-associated decline in aerobic
power. Maintenance of physical fitness and
avoidance of a sedentary lifestyle with increasing
age must therefore be an important goal of com-
munity health programs, reinforced whenever
possible by advice from doctors to individual pa-
tients. In particular, patients and caregivers must
be educated about the importance of maintain-
ing physical activity even in the face of significant
chronic illness, as well as the importance of early
intervention during acute decline or illness. 

Prevention of deconditioning in hospitals
during acute illness requires a multifaceted ap-
proach that includes physical therapy, mainte-
nance of nutrition, medical management, and
psychological support. Activity and indepen-
dence should be promoted from the time of ad-
mission. Education of health care staff about the
dangers of deconditioning is vital, since bed rest
continues to be recommended during acute ill-
ness despite the lack of evidence showing bene-
fits and the considerable evidence showing
potential adverse effects from this advice. Seda-
tive medications and restraints should be used
sparingly, if at all. 

Exercise programs can be beneficial for older
people regardless of their disability. In random-
ized controlled trials of both healthy and frail el-
derly subjects, including people over eighty years
of age, exercise has been shown to improve
lower-limb muscle strength, exercise endurance,
balance, speed of walking, and overall levels of
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physical activity. Practice of specific skills is re-
quired if improved muscle strength is to translate
into functional benefits. Exercises including a
balance component (e.g., tai chi) may be useful
in preventing falls. Physical exertion has poten-
tial dangers, and exercise programs for older
people should be tailored to the needs and ca-
pacity of the individual person. 

Restoration of physical function and inde-
pendence in a frail and deconditioned hospital
patient is particularly difficult. Comprehensive
clinical, functional, and psychosocial assessment
is mandatory. It is important to set measurable,
attainable goals and to monitor progress careful-
ly. This is aided by the use of standardized tools
to measure important areas such as cognitive
function and the ability to perform daily activi-
ties. An active multidisciplinary rehabilitation
program is essential, and should include nutri-
tional and psychologic support. 

SHAUN O’KEEFFE

See also EXERCISE; FRAILTY; GERIATRIC MEDICINE; PHYS-

IOLOGICAL CHANGES; PHYSIOLOGICAL CHANGES, ORGAN

SYSTEMS: SKELETAL MUSCLE; SURGERY IN ELDERLY PEO-

PLE. 

BIBLIOGRAPHY

BROWN, M.; SINACORE, D. R.; EHSANI, A. A.;
BINDER, E. F.; HOLLOSZY, J. O.; and KOHRT,
W. M. ‘‘Low-Intensity Exercise As a Modifier
of Physical Frailty in Older Adults.’’ Archives of
Physical Medicine and Rehabilitation 81 (2000):
960–965. 

BUCHNER, D. M., and WAGNER, E. H. ‘‘Preventing
Frail Health.’’ Clinics in Geriatric Medicine 8
(1992): 1–17. 

FIATARONE, M. A.; O’NEILL, E. F.; RYAN, N. D.;
et al. ‘‘Exercise Training and Nutritional Sup-
plementation for Physical Frailty in Very El-
derly People.’’ New England Journal of Medicine
330 (1994): 1769–1774. 

HUNTER, G. R.; TREUTH, M. S.; WEINSIER, R. L.;
et al. ‘‘The Effects of Strength Conditioning
on Older Womens’ Ability to Perform Daily
Tasks.’’ Journal of the American Geriatrics Society
43 (1995): 756–760. 

JACKSON, A. S.; BEARD, E. F.; and WIER, L. T.
‘‘Changes in Aerobic Power of Men Ages 25–
70.’’ Medical Science of Sports and Exercise 27
(1995): 113–120. 

KENNIE, D. C.; DINAN, S.; and YOUNG, A. ‘‘Health
Promotion and Physical Exertion.’’ In Brockle-

hurst’s Textbook of Geriatric Medicine and Geron-
tology, 5th ed. Edited by R. Tallis, H. Fillit, and
J. C. Brocklehurst. Edinburgh: Churchill Liv-
ingstone, 1998. Pages 1461–1472. 

PROVINCE, M. A.; HADLEY, E. C.; HORNBROOK, M.
C.; et al. ‘‘The Effects of Exercise on Falls in
Elderly Patients: A Preplanned Meta-
Analysis.’’ Journal of the American Medical Asso-
ciation 273 (1995): 1341–1344. 

SHEPHARD, R. J. ‘‘Physical Fitness and Exercise.’’
In Principles and Practice of Geriatric Medicine.
Edited by M. S. J. Pathy. Chichester, U.K.:
John Wiley & Sons, 1998. Pages 137–151. 

WOLFSON, L.; WHIPPLE, R.; DERBY, C.; et al. ‘‘Bal-
ance and Strength Training in Older Adults:
Intervention Gains and Tai-Chi Mainte-
nance.’’ Journal of the American Geriatrics Society
44 (1996): 498–506. 

DECUBITUS ULCER
See PRESSURE ULCERS 

DELIRIUM
Delirium is a derangement of mental func-

tion characterized by disturbance of conscious-
ness and impairment of cognition. In contrast to
dementia, delirium usually develops over a short
period of time, it tends to fluctuate in severity
over the course of the day, and it usually resolves
with treatment of the underlying causes. This
disturbance of consciousness results in reduced
awareness of the external environment, and a re-
duction of the ability to focus, sustain, and shift
attention. Cognitive impairments in delirium in-
clude disorientation in time and place, memory
deficits, and language disturbances. Sensory per-
ception, particularly vision, may also be dis-
turbed, resulting in misinterpretations, illusions,
and hallucinations. There may be disruption of
the normal sleep-wake cycle, with individuals
being drowsy during the day and active at night.
The acute mental disturbances of delirium can
be very frightening and upsetting for patients,
who may respond with agitated and aggressive
behavior. In younger adults, an episode of deliri-
um is usually quite dramatic and florid (hyperac-
tive delirium), and its detection and diagnosis is
relatively straightforward. By contrast, the men-
tal disturbances in elderly individuals with deliri-
um are often much less obvious, particularly if
there is a pre-existing dementia (hypoactive de-
lirium). As a result, it is quite common for deliri-
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um in an elderly person to be overlooked by their
families, by other carers, and by medical and
nursing staff. This is unfortunate because, like
pain and fever, delirium is an important nonspe-
cific sign that the patient is physically ill, and re-
quires further investigation to identify the cause.
If the individual is very demented or very ill, they
may be unable to complain of other symptoms,
and delirium may be the first or only sign that
something significant is amiss. 

Age and delirium

Delirium occurs when the brain receives an
external insult powerful enough to disrupt its
normal functioning. It can occur at any age, but
it is most commonly seen in children and elderly
people. In childhood, the brain is vulnerable be-
cause it is still developing. In old age, increased
vulnerability to delirium is due to factors such as
dementia and sensory impairment, which be-
come more common with increasing age. As well
as being more vulnerable, elderly people are also
more liable to be exposed to the external insults,
such as physical illness and medication, that com-
monly cause delirium. The more vulnerable the
individual, the less severe such insults need to be
in order to precipitate a delirium. Consequently,
the highest rates of delirium are to be found in
high-risk populations such as elderly medical,
surgical, and psychiatric inpatients. Some elderly
patient groups, such as those with hip fractures,
appear to be particularly prone to developing
delirium. In elderly patients, it is important to
distinguish delirium from other mental disor-
ders that occur in old age. This can be difficult,
not least because disorders such as dementia and
depression are themselves risk factors for deliri-
um, and may be co-morbid with it. A useful rule
of thumb is that any sudden worsening of cogni-
tive functioning, particularly if alertness and at-
tention are impaired, should be investigated as
delirium until proved otherwise. 

Causes

Physical illnesses cause delirium by acutely
disrupting the normal metabolism of the nerve
cells in the brain. This can come about by reduc-
ing the oxygen supply (e.g., cardiac failure, a fall
in blood pressure, anemia), by physiological dis-
turbances (e.g., fever, liver or kidney failure, en-
docrine disorders), by the action of drugs and
toxins, and by direct damage (e.g., stroke, head
injury). The most common causes of delirium in

elderly patients are acute infections (particularly
of the chest and urinary tract), and the pre-
scribed drugs that they are taking. Almost any
drug can cause delirium in an elderly patient,
but some are particularly associated with this
problem, either because they act directly on the
brain (e.g., tranquilizers, anticonvulsants), or be-
cause they are broken down and eliminated less
efficiently by the elderly body and so accumulate,
or because they have particular modes of action.
Drugs with anticholinergic activity are particu-
larly liable to cause delirium, which has led to the
suggestion that disturbance of the cholinergic
nerve systems in the brain is an important fea-
ture of the pathology of delirium. In practice, el-
derly patients are often taking many drugs, and
delirium may occur as a cumulative effect of this
polypharmacy rather than it being due to one
drug acting alone. It is important to bear in mind
that delirium can also be caused by the sudden
withdrawal of a drug upon which the patient is
physically dependent. The most common drug
in this respect is alcohol, although in elderly pa-
tients other possibilities, such as opiate analgesics
and benzodiazepines, should be considered. Al-
though delirium usually has a physical cause, it
is recognized that, in particularly vulnerable in-
dividuals, a severe psychological stress such as
bereavement, relocation, or extreme sensory de-
privation may be sufficient to precipitate it. 

Outcome

Traditionally, delirium has been regarded as
a transient disorder that terminates with either
recovery or death. In the majority of cases, the
delirious episode is relatively short, but about
one-third of patients have prolonged or recur-
rent episodes. Delirium is associated with in-
creased short-term mortality in elderly patients,
due mainly to the underlying physical illness.
However, delirious patients also tend to have
longer hospital stays, higher rates of functional
decline, and higher rates of discharge to nursing
homes. Other complications of delirium include
falls and fractures if the patient is hyperactive,
and pressure sores if they are hypoactive. Pro-
spective studies show that the prognosis in terms
of persistent or recurrent symptoms of delirium
is relatively poor in elderly patients. This is prob-
ably because those who experience delirium are
a vulnerable group more likely to develop the
condition whenever they become physically ill. A
proportion will also be suffering from a form of
dementia, which will increase their vulnerability
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to delirium as it progresses. It is not known if de-
lirium is itself a risk factor for the development
or exacerbation of dementia. The family and
other carers should be advised of the risk of fu-
ture delirium, and educated about the symptoms
so that they can recognize it if and when it occurs
again. 

Clinical management

The most important aspect of the clinical
management of delirium is prompt diagnosis
and treatment of the underlying cause or (more
usually) causes. Sometimes the symptoms and
behaviors of the delirium itself may need to be
treated. The evidence base for this aspect of man-
agement is still very limited, and current ap-
proaches are based mainly on accumulated
clinical experience. These strategies involve both
pharmacological and nonpharmacological ap-
proaches. Regarding use of medication, there is
always a risk that giving a powerful psychoactive
drug to a delirious patient will make the problem
worse, so this course of action should only be
considered if the associated symptoms and be-
haviors are distressing or potentially dangerous
to the patient and/or others. The drug treatment
of delirium in elderly patients is similar to that of
younger adults, although it is necessary to start
with much lower doses. The drugs most com-
monly used in the management of delirium are
neuroleptics (usually haloperidol), or ben-
zodiazepines (e.g., diazepam, lorazepam, alpra-
zolam) if the patient cannot tolerate a
neuroleptic. The effects of the drug and its dos-
age need to be frequently reviewed, to ensure
that it is not having any adverse effects. Once the
delirium has resolved, the medication should be
reduced and, if possible, discontinued over a pe-
riod of a few days. 

Nonpharmacological interventions in deliri-
um are aimed at reducing the confusing, fright-
ening, and disorienting aspects of the hospital or
nursing home environment that aggravate the
disorder. There is little evidence to inform the
use of these strategies, but features such as good
lighting, low noise levels, a visible clock, a win-
dow on the outside world, and, in particular, the
reassuring presence of personal possessions and
familiar individuals such as relatives are all
thought to be beneficial. Any invasive interven-
tion, including personal care tasks, should be ex-
plained simply, slowly, clearly, and repeatedly
before it is carried out. Holding the patient’s

hand while talking helps to focus their attention,
and provides reassurance. 

Prevention

Regarding prevention, the aim should be to
minimize exposure to the various patient- and
hospital-related factors that are known to predis-
pose to delirium in elderly inpatients. The ward
environment and routines should aim to avoid
unnecessary sensory impairment and sleep de-
privation, and support a normal sleep-wake
cycle. Nonpharmacological sleep-promotion
strategies should be used in preference to hyp-
notic drugs. It is important to ensure adequate
food and fluid intake, and patients should be en-
couraged to be mobile whenever possible. Care-
ful prescribing is important, avoiding where
possible any drugs with known potential to cause
delirium, particularly in at-risk individuals such
as those with dementia. The drug chart should
be regularly reviewed, with the aim of keeping
the burden of medication as low as possible. In
surgical patients, good pre-, peri-, and post-
operative care (especially with regard to blood
pressure, oxygenation, pain relief, and infection
control) will reduce the risk of postoperative de-
lirium. 

JAMES LINDESAY
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DEMENTIA
The word dementia comes from Latin and

means ‘‘out of the mind.’’ It is used to describe
an acquired, persistent, global impairment of
cognition/intellectual processes, which is suffi-
ciently severe to interfere with social or occupa-
tional function. Dementia, like delirium, is
known as a syndrome, that is, it is a collection of
symptoms and signs, whose presence can be di-
agnosed, but the diagnosis does not in and of it-
self suggest a cause. For example, the syndrome
of dementia has a number of causes, including
Alzheimer’s disease, Lewy body dementia, and
fronto-temporal dementia. 

Each of the words in the definition is impor-
tant both for what it says and what it leaves out.
Thus ‘‘acquired’’ differentiates dementia, which
is usually seen in late life, from lifelong condi-
tions of diminished intellect encountered in peo-
ple who have grown older. Such people would
still be described by their original diagnosis (e.g.,
cerebral palsy) even after they have become el-
derly. The most common exception to this gen-
eral rule is with Down’s syndrome, where a
genetic abnormality that gives rise to increased
amounts of the protein beta-amyloid increases
the likelihood that individuals will develop Al-
zheimer’s disease as they grow older. In conse-
quence, the designation of the syndrome

describing their cognitive impairment can prop-
erly be termed, once they have developed Al-
zheimer’s disease, as a dementia. In other cases,
however, the description of the lifelong disorder,
if stable, is not described as a dementia. 

The word chronic (some definitions use the
word persistent) is meant to distinguish dementia
from delirium. While delirium is another cause
of global cognitive impairment in elderly people,
it typically comes on acutely, and generally re-
solves quickly. Note, however, that an acute
onset does not rule out dementia. For example,
the dementia seen following stroke can begin
suddenly. Similarly, there are other dementias,
particularly Creutzfeldt-Jakob disease, and de-
mentia with Lewy bodies, which can seem as
though they came on almost out of the blue. Al-
though it is often not stated, chronic generally
implies progressive, that is, it is usually the case
that the dementia gets worse over time. While
there are some dementias (notably the dementia
following stroke) that can have prolonged peri-
ods of plateau, most dementias follow a charac-
teristic pattern of decline. The pattern of deficits
seen as the decline progresses forms the basis of
staging the dementia. 

The word ‘‘global’’ in the definition of de-
mentia is meant to imply that the dementia can-
not be diagnosed when only one aspect of higher
cortical function is impaired. Thus, for example,
people with language problems (aphasia), even
though they typically have great difficulty in ex-
pressing themselves, would not meet the criteria
for dementia as long as other functions (such as
memory) were not impaired. 

Impairment of cognition may seem self-
evident for a diagnosis of dementia, but its dem-
onstration sometimes is difficult, particularly
where the impairment is mild. The special chal-
lenge here is the diagnosis of cognitive impair-
ment, which may begin to meet the dementia
criteria in someone who is highly educated. Most
highly educated people do well on most tests of
cognition until a dementia becomes established.

One way to distinguish mild cognitive im-
pairment from the cognitive impairment that is
more likely consistent of dementia is to deter-
mine the extent to which this impairment inter-
feres with social or occupational function. For
example, although many people find as they get
older that their memory is not as good as it once
was, this does not imply dementia unless the
memory loss impairs job performance or social
roles. 
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Impairment of function also underlies the
usual method of staging the course of dementia.
While a number of formal staging systems exist,
most agree on a ‘‘pre-dementia’’ stage, followed
by mild, moderate, and then severe dementia. In
the pre-dementia stage, the rough rule of thumb
is that the cognitive impairment, while giving rise
to symptoms, does not yet impair function. By
contrast, mild dementia is diagnosed with some-
what greater confidence when impairment in in-
strumental activities of daily living (such as
driving, balancing a check book, following a reci-
pe) is present. Moderate dementia is diagnosed
when patients begin to need prompting to carry
out their personal care. Typically, prompting is
required for them to change their clothes or
maintain their grooming. Severe dementia is
heralded when, even with prompting, people are
no longer able to carry out basic activities of daily
living, such as dressing, grooming, and feeding.

Dementia is a common problem among
older people, affecting about 10 percent of the
population over age sixty. Although dementia is
age-related, it is distinct from the normal aging
of the brain. Dementia increases the risk of deliri-
um, and is often seen in the face of depression.
Patients with severe dementia need to be cared
for in nursing homes or in long-term care institu-
tions. Between one-third and one-half of all peo-
ple with dementia are in institutional long-term
care. These facilities are quite costly and make
dementia among the most expensive of medical
conditions. 

People with dementia necessarily have im-
pairment of their cognitive function. Given that
good cognitive function is necessary to be compe-
tent, a number of ethical issues arise when a per-
son’s competence is not assured at the same time
that important decisions about the future course
need to be made. 

While some causes of dementia can be treat-
ed, cure is rare, and many types of dementia
have no effective treatment. In consequence, in
each of these ways discussed above—personal,
medical, social, economic, and ethical—dementia
poses a considerable challenge to an aging soci-
ety. 

KENNETH ROCKWOOD
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DEMENTIA: ETHICAL ISSUES
There has been much progress in the ethics

of dementia care. Dementia is a syndrome (i.e.,
a cluster of symptoms) that can be caused by a
myriad of diseases. The most common disease
cause of irreversible, progressive dementia is Al-
zheimer’s disease, which this article will frequent-
ly allude to. 

Moral progress is evident in the fact that the
use of physical restraints is diminishing in nurs-
ing homes. By the mid-1990s, ample evidence
had accumulated that ‘‘minimal restraint’’ or ‘‘no
restraint’’ policies actually keep persons with de-
mentia safest, for otherwise they can choke to
death on strapped chairs, or fail to thrive as a di-
rect result of physical coercion. Increasingly, ar-
chitects have focused on how to design long-term
care facilities that maximize the freedom to wan-
der while minimizing environmental obstacles or
hazards. Similarly, psychiatrists have become
more adept at setting clear therapeutic goals for
behavioral medications, monitoring for out-
come, and using the smallest doses necessary.
This avoids the problem of polypharmacy (pre-
scription of large numbers of drugs, many of
which are unnecessary and cause harm), which
can further harm cognition in people with de-
mentia who have problems with agitation, para-
noia, hallucination, and the like. Increasing
attention is being given to the fact that people
with dementia can experience physical pain, es-
pecially in the end stage, and may require pain-
relieving medications (palliative care). Profes-
sionals and family members are realizing that in
the advanced stage of this disease, assisted oral
feeding ensures a better quality of life than artifi-
cial nutrition and hydration (Post, 2000). 
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Dementia and moral standing

Persons with cognitive deficits such as those
brought about by dementia eventually will no
longer be intellectually or economically produc-
tive. The term ‘‘hypercognitivist’’ was coined in
1995 by Stephen Post to describe a value system
that focuses on rational decisional capacity as the
marker for moral standing under the protective
umbrella of the principle of nonmaleficence (i.e.,
‘‘do no harm’’). In the absence of the ability to
make plans and implement them, the person
with dementia becomes a ‘‘nonperson,’’ who,
even if still treated with a degree of care, has a di-
minished moral standing. In contrast, focus
group studies show that most family and profes-
sional caregivers hold a diametrically opposite
view: they see the person with dementia in terms
of remaining capacities, and in terms of emotion-
al and relational well-being despite cognitive
losses (Post and Whitehouse, 1995). The philoso-
pher Alasdair MacIntyre (1999) points out that
contrary to dominant schools of ethics, the classi-
cal Western tradition of moral thought refuses to
devalue the cognitively imperiled. 

In the wider culture, the criteria of rationali-
ty and productivity may blind many to other
ways of thinking about the meaning of one’s hu-
manity and the nature of humane care in the
context of dementia. Many people simply cannot
handle being around someone who is mentally
and emotionally disabled. People with the diag-
nosis of dementia often complain of a sense of so-
cial diminution, of a negative social psychology in
which they no longer get the respect that they
once enjoyed. They typically ask to be more in-
cluded in conversations, decisions, and activities.
A fuller attention to emotional and relational
well-being may in some cases offset some of the
adverse behavioral impact of neurological im-
pairment. Any tendency to treat someone with
dementia as though he or she counts less than,
or has a different status than, other human be-
ings should be discouraged (Kitwood, 1997). 

Truth telling

There is a consensus among medical ethicists
that patients should be told the truth about a di-
agnosis of Alzheimer’s disease or any other de-
menting illness. This is also their legal right. By
the late 1990s, especially with the advent of new
treatments for the cognitive symptoms of Al-
zheimer’s disease, and with more accurate diag-
nosis, nearly all clinicians informed patients of

their diagnosis. The discovery of inheritance pat-
terns, emerging treatments, and the general
public awareness of Alzheimer’s disease contrib-
uted to a noticeable swing toward diagnostic
truth telling. 

The question now is not whether to tell the
truth, but how to tell it in a sensitive and support-
ive manner that does not create unnecessary de-
spair and that, as far as possible, maintains hope.
Professionals should assure patients that there
are many ways to ensure good care and the treat-
ment of the symptoms of dementia throughout
its progression (Zarit and Downs, 1999). 

Truth telling allows the person with the diag-
nosis to plan for optimal life experiences in re-
maining years of intact capacities, prepare a
durable power of attorney for health care deci-
sions—some may also prepare a living will—to be
implemented upon eventual incompetence, and
participate actively in Alzheimer’s disease sup-
port groups, to which referrals should always be
made. 

Autonomy

Patient autonomy (i.e., self-determination)
cannot exist without truth. Autonomy can be ex-
tended through advance directives (i.e., living
wills and durable power of attorney for health
care), and few question the importance of such
documents. The durable power of attorney for
health care allows the person, while still compe-
tent, to designate a trusted individual (usually a
family member with whom he or she has had
ample conversation) who will make medical
treatment decisions once the person becomes un-
able to do so. This allows the surrogate decision
maker to be attentive to the person’s values and
wishes, and to make decisions as needed. A living
will, coupled with the durable power of attorney
for health care, is usually recommended by law-
yers. In the absence of legal documentation, all
states allow the surrogate decision maker to pro-
ceed de facto, based on the sate statutes, al-
though some states may try to interfere with
surrogate control in designated areas, such as the
refusal of a feeding tube. 

The still competent self may not know what
the experience of moderate dementia is like, nor
be privy to the forms of well-being to be facilitat-
ed for such a self, but he or she surely knows the
meaning of incontinence of bowel or bladder, re-
peated majors infections, and severe dysfunc-
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tion. The best mechanism for empowering the
intact self is the implementation of a durable
power of attorney for health care, which is, para-
doxically, the act of relinquishing control by plac-
ing oneself in the loving hands of another, with
certain broad parameters spelled out as desired.

New medications

Medical science is likely to develop treat-
ments for Alzheimer’s disease and other causes
of dementia that slow the progression of the dis-
ease. Patients, while competent, and surrogates
will need to reflect carefully on the ethics of alter-
ing the course of progressive dementia. It is diffi-
cult to imagine that any reasonable person would
want his or her disease progression slowed in the
advanced stage, which is replete with severe dys-
function. Most, it can be assumed, would prefer
a comfortable death in a hospice-like setting of
palliative care. A drug to slow progression would,
however, be most welcome prior to onset of
symptoms, or in the mild and even moderate
stages, in order to avoid the indignities of ad-
vanced dementia (Post, 2000). The ethical
maxim is this: prevent or delay onset of symp-
toms, mitigate symptoms insofar as possible, but
never purposefully prolong life in the advance
stage of severe dysfunction. 

As for the cognitive enhancing drugs, which
do not slow the progression of dementia but miti-
gate some symptoms for limited periods of time,
the absence of clear data on outcomes necessi-
tates caution when addressing the ethical impli-
cations. Some major ethical quandaries are,
however, identifiable. The introduction of acetyl-
cholinesterase inhibitors for treatment of mild to
moderate Alzheimer’s disease is, on the one
hand, promising. There is anecdotal evidence of
its effectiveness: a mildly demented woman in-
sisted that, with the help of donepezil, she can
now find her words; a woman who was too for-
getful to cook anymore regained sufficient mem-
ory to begin cooking again in relative safety. But
patients and caregivers who have already navi-
gated certain crises of cognitive decline may have
to repeat the process. The individual who has
lost insight into his or her losses may regain in-
sight, along with renewed anxiety. New cognitive
enhancing compounds should not be prescribed
without attention to individual cases. Each pa-
tient’s response must be carefully monitored with
regard to quality of life. Every caregiver should
know that the use of these compounds is a deeply

personal and value-laden decision requiring the
careful exercise of compassion and good judg-
ment. There is nothing wrong with withdrawing
an antidementia treatment that does not seem to
have a positive result. Modest improvement or
temporary stabilization of cognitive decline will
be viewed by some caregivers as gratifying—but
certainly not by all. 

A natural dying

In general terms, no caregiver should feel
that the technological extension of the life of a
loved one with advanced Alzheimer’s disease is
necessary. One clear marker of the severe stage
is the loss of the capacity to swallow. Artificial nu-
trition and hydration are generally not a solution
because such intrusion is almost invariably un-
welcome to the patient. Physical discomfort and
complications are equally serious considerations.
No wonder the person with Alzheimer’s repeat-
edly pulls out feeding tubes. The Alzheimer’s As-
sociation guidelines for the treatment of patients
with severe dementia are clear: ‘‘Severely and ir-
reversibly demented patients need only care
given to make them comfortable. If such a pa-
tient is unable to receive food and water by
mouth, it is ethically permissible to choose to
withhold nutrition and hydration artificially ad-
ministered by vein or gastric tube. Spoon feeding
should be continued if needed for comfort’’
(1994). 

In case consultations, caregivers who have al-
ready rejected the use of a feeding tube ask how
aggressively to encourage eating and drinking by
mouth in patients who are losing these capacities.
As long as a person retains the capacity, food and
water should be offered, and the taking of them
encouraged by spoon feeding. A baby bottle can
be helpful because the sucking reflex is often re-
tained. But when the person no longer is able to
swallow, it is of no benefit to fill the mouth with
food and water. 

After the capacity for natural eating and
drinking has been lost, it should be firmly under-
stood that a decision against artificial nutrition
must also be a decision against artificial hydra-
tion (a fluid IV). Families need to be informed
that their loved one will likely die within one or
two weeks, and that dehydration is known to
have sedating effects that ensure a more peaceful
dying. 

The clinician should proactively clarify for
caregivers the burdens of invasive treatments in
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order to spare them the sense of guilt associated
with not doing everything to prolong life. Chap-
lains should advise caregivers that their love is
better expressed through compassion, commit-
ment, and humble entry into the culture of de-
mentia. 

The right to well-being

It is morally imperative to build on the re-
maining capacities of persons with dementia.
The well-being available to people with dementia
is obvious to anyone who has watched art or
music therapy sessions. In some cases, a person
with advanced Alzheimer’s disease may still draw
a valued symbol, as though through art a sense
of self is retained. The abstract expressionist
painter Willem de Kooning painted his way
through much of his struggle with Alzheimer’s
disease. Some critics commented that his work,
though not what it had been, was nevertheless
impressive. Kay Larson, former art critic for New
York magazine wrote, ‘‘It would be cruel to sug-
gest that de Kooning needed his disease to free
himself. Nonetheless, the erosions of Alzheimer’s
could not eliminate the effects of a lifetime of dis-
cipline and love of craft. When infirmity struck,
the artist was prepared. If he didn’t know what
he was doing, maybe it didn’t matter—to him.
He knew what he loved best, and it sustained
him’’ (Larson, p. 298). DeKooning, like all per-
sons with dementia, retained some strengths and
abilities that he was able to capitalize on. It is im-
portant to look at what the person with dementia
can do, rather than at what he or she cannot do.

In addition to self-expression through the
arts, many persons with dementia enjoy the smell
and look of fall leaves, or the sounds of birds
singing, and they can appreciate the ‘‘wonder of
it all’’ through such small gratifications. The loss-
es associated with dementia must be placed with-
in the context of losses associated with aging in
general. As horizons of experience narrow, small
pleasures in life become more and more impor-
tant. In dementia care, pleasures and gratifica-
tions that are small loom especially large. Many
of the better assisted living facilities are single-
story campuses with access to rubberized path-
ways in garden areas surrounded by attractive
fencing to prevent wandering off. 

Justice for persons with dementia

While we can all agree that services for per-
sons with dementia should be better and more

plentiful, who should pay for them, and are there
limits? The American health care system is ori-
ented to pay for ‘‘rescue’’ medicine that pulls
persons in any condition from the jaws of death,
but it provides very little to support the expense
of chronic and long-term care. 

It is easy to reject the notion of categorical
age-based rationing of life-extending health care
associated with Daniel Callahan (1987), for age
alone is never a fair basis for allocating lifesaving.
Elderly persons are remarkably heterogeneous,
and age is a notoriously poor indicator of out-
come in almost all medical circumstances (Bins-
tock and Post, 1991). Yet Callahan succeeded in
forcing the question and spurring a moment of
debate among intellectuals. On his side of the ar-
gument is the reality that overtreatment of older
adults is rampant in American medicine, and a
source of wide public concern. If the autonomy
model cannot solve the problem of overtreat-
ment, then perhaps rationing must. It might be
possible for society, by some means of consensus,
to arrive at the notion of categorically limiting
purposeful efforts to extend the lives of persons
in the advanced stage of Alzheimer’s disease.
This would not be based on age, however, but on
the gravity of the condition and its discomforts
and burdens to the patient. It would be altogeth-
er fitting for policymakers, in dialogue with in-
formed constituencies and through democratic
action, to determine that while hospice-oriented
long-term care will be paid for with public funds,
efforts to rescue a person in advanced and termi-
nal dementia would not be, nor would the pro-
tracted expense of long-term care that results
from such rescue. In essence, if there were a
practical trade-off possible within the health care
system, emphasis should be placed on everything
but technological rescue efforts for persons be-
yond the moderate stage of Alzheimer’s disease
and for whom quality of life, but not quantity of
life, should be enhanced. 

American society is still not quite at the point
of consensus. Yet in the future, policies may be
constructed on a majority basis that would in fact
limit rescue efforts, at least with respect to dialy-
sis, mechanical ventilators, and cardiopulmonary
resuscitation. Perhaps artificial nutrition and hy-
dration in the terminal stage could also be delet-
ed from public funding once the society realizes
the burdens this creates (Gillick, 2000). 

STEPHEN G. POST
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DEMENTIA WITH LEWY
BODIES

Dementia with Lewy bodies is a comparative-
ly new diagnostic entity. Formal criteria for its di-
agnosis have existed only since 1992. Even now,
changes in neuropathological techniques for its
recognition are changing the understanding of

how commonly this disease occurs. Depending
on the study, it may vie with fronto-temporal de-
mentia as the next most common neurodegen-
erative cause of dementia after Alzheimer’s
disease. 

By definition, patients with Lewy body de-
mentia have progressive cognitive impairment
that interferes with their social or occupational
functioning. What makes the diagnosis distinc-
tive on a clinical basis is the presence of several
features that, though seen in patients with Al-
zheimer’s disease, are seen earlier in patients
who have dementia with Lewy bodies. These fea-
tures include mild, spontaneous Parkinsonism
(usually muscle rigidity together with slowness, a
tendency to fall, and, less commonly, tremor)
and hallucinations. There is also some suggestion
that the cognitive features in dementia with Lewy
bodies differ subtly from those in Alzheimer’s
disease, more often showing earlier difficulties
with visuospatial function, and attention and
concentration. 

The pathological hallmark of dementia with
Lewy bodies is, of course, the Lewy body, named
after the physician who first identified these
spherical inclusions within the bodies of neurons.
Once comparatively underappreciated, careful
observation and development of new techniques
have allowed these to be seen more readily. Lewy
bodies were long a pathological hallmark for the
diagnosis of Parkinson’s disease, and in that con-
text were found in neurons deep in the brain
known as the substantia nigra. Lewy bodies are
not the only abnormal proteins seen in dementia
with Lewy bodies, and their exact origin and role
are not yet well understood. Of some interest has
been the finding that, in neuropathological ex-
amination of the brain, pure Lewy body disease
remains uncommon. Most cases of dementia with
Lewy bodies are seen in patients who also have
neuropathological evidence of Alzheimer’s dis-
ease, and many show injury from the effects of
hypertension and stroke. 

Clinical features of dementia with Lewy bo-
dies that are more specific for the diagnosis in-
clude fluctuation both in the level of arousal and
consciousness and in the severity of the symp-
toms. In these patients, arousal can be so im-
paired as to mimic stupor or even coma. More
commonly, the picture resembles delirium with
so-called ‘‘clouding of unconsciousness’’ and
fluctuation (i.e., patients can seem vary drowsy,
but within several minutes can again become

330 DEMENTIA WITH LEWY BODIES



alert, and even hyperalert, before cycling).
Whereas in delirium these symptoms are com-
monly more subtle, in dementia with Lewy bo-
dies they can persist for weeks, months, or
longer. Another important and tragic aspect of
the clinical picture in dementia with Lewy bodies
is the presence of a neuroleptic sensitivity syn-
drome. Neuroleptics are drugs that typically are
used to treat hallucinations, delusions, and other
psychotic features. In general, they work by
blocking the brain chemical dopamine. In some
patients with dementia with Lewy bodies, howev-
er, the result of using even modest doses of
neuroleptics can be catastrophic. Such patients
can experience profound worsening of their Par-
kinsonism in ways from which they sometimes
never recover. 

There have been encouraging results, how-
ever, in the treatment of dementia with Lewy bo-
dies with the class of drugs known as
acetylcholinesterase inhibitors. Originally used
for the treatment of Alzheimer’s disease, these
drugs can sometimes have a particularly favor-
able response in patients who have dementia
with Lewy bodies. As with other dementia pa-
tients, there is an important role for symptomatic
and supportive treatment, both of the patients
and of their caregivers. 

It is not yet clear how to interpret the prog-
nosis of dementia with Lewy bodies. In the era
prior to cholinesterase inhibitor therapy, partic-
ularly when the neuroleptic sensitivity syndrome
was poorly understood or uncommonly recog-
nized, the prognosis appeared to be worse than
for Alzheimer’s disease. How this plays out with
the advent of better recognition and treatment is
not yet clear. 

The recognition and elaboration of the diag-
nosis of dementia with Lewy bodies is a tribute to
careful cooperation among physicians, scientists,
patients, and caregivers. Through systematic ob-
servation, what was until recently unrecognized
as a disease is now seen to be a common form of
treatable cognitive impairment in older adults. 

KENNETH ROCKWOOD

See also ALZHEIMER’S DISEASE; DELIRIUM; DEMANTIA;
FRONTO-TEMPORAL DEMENTIA; PARKINSONISM; VASCU-

LAR DEMENTIA. 
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DENTAL CARE
A functional dentition—well-maintained and

efficiently chewing teeth—is essential to good
health and nutrition in the older adult. Demo-
graphic estimates indicate that by 2020, approxi-
mately 85 percent of adults over the age of sixty-
five years will have retained some or all of their
natural teeth (Douglass and Furino). By contrast,
year 2020 projections suggest that nine million
older adults will suffer from edentulism, the loss
of all permanent teeth (Douglass and Furino). In
general, individuals lose teeth as a result of trau-
ma, tooth decay, or gum disease. The replace-
ment of all permanent teeth is accomplished by
the fabrication of complete dentures, prosthetic
teeth that are fixed to plastic bases. The factors
associated with tooth loss, the effect of total tooth
loss, problems associated with complete den-
tures, and prevention of tooth loss are extremely
relevant to the maintenance of good health and
nutrition in the older adult. 

Factors associated with tooth loss

Although trauma, tooth decay, gum disease,
and aging are associated with tooth loss, most
older adults in the United States lose teeth from
gum disease, not through aging. Factors specifi-
cally related to the older adult that may facilitate
tooth decay, gum disease, and tooth loss include
lack of preventive dentistry in childhood and ad-
olescence; limited access to dental care; lack of fi-
nancial resources or dental insurance; low level
of dental education; multiple medical conditions
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such as diabetes, osteoarthritis, stroke, Parkin-
son’s disease, and cognitive disorders; and resi-
dence in a nursing home or long-term care
facility. 

Many preventive dental measures designed
to maintain teeth for a lifetime were not available
or accessible to today’s older adults. Regular vis-
its to the dentist, oral hygiene instruction, and
the use of fluoride are commonplace today.
These measures are the basis of dental awareness
and education, and foster willingness to invest in
programs that will prevent dental disease. Lack
of dental insurance programs for the older adult
and limited financial resources also may nega-
tively impact oral health. Research with seventy-
five-year-olds indicates, however, that age alone
is not a good predictor of self-perceived dental
needs and dental care utilization (Wilson and
Branch). Rather than income or level of educa-
tion, the presence of teeth appears to be the most
powerful predictor of perceived dental need
(Branch et al.). 

The presence of multiple medical conditions
in the older adult usually necessitates prescrip-
tion drugs in addition to over-the-counter prepa-
rations the individual may already be taking. The
potential for adverse drug interactions and side
effects increases to 50 percent when five drugs
are administered (Sloan). A common side effect
of multiple medications in the older adult is
xerostomia, or dry mouth (Paunovich et al.).
Older adults with dry mouth often complain of
mouth soreness, burning tongue, difficult chew-
ing, problems with swallowing, and discomfort
when wearing complete dentures (Felder et al.).

Research studies have proposed links be-
tween systemic illness and oral health status. Rel-
evant to the issue of gum disease with resulting
tooth loss are two studies that have investigated
type II (adult onset) diabetes. One study suggests
that individuals with poorly controlled blood
sugar are at significantly greater risk for severe,
progressive gum disease than are those with con-
trolled blood sugar (Taylor et al.). A clinical study
aimed at controlling blood sugar levels by treat-
ing gum disease has shown that standard gum
disease treatments can result in significant blood
sugar reductions (Grossi et al.). These studies are
encouraging in view of the fact that type II diabe-
tes and tooth loss to gum disease are common
among older adults. Proper medical control of
adult onset diabetes and proper dental control of
gum disease help to prevent the loss of perma-
nent teeth. 

If permanent teeth are neglected as a result
of poor, inadequate, or no oral hygiene proce-
dures such as brushing and cleaning between the
teeth, the oral health of the individual may be
placed at risk. Bacteria within the mouth can ini-
tiate the disease processes responsible for tooth
decay and gum disease. Daily removal of bacteria
is essential to the health of the mouth. The frail
older adult may not have enough strength to
perform adequate oral hygiene. Individuals with
cognitive impairment such as Alzheimer’s disease
often forget to perform basic oral hygiene. Older
adults recovering from stroke may have paralysis
of the dominant hand and be incapable of daily
oral hygiene. Toothbrushing and other oral hy-
giene techniques can be very difficult to perform
for older adults suffering from osteoarthritis,
and Parkinson’s disease. Hand and finger defor-
mities common with osteoarthritis, and lack of
muscle control in Parkinson’s disease, may pre-
vent these individuals from performing tasks
often taken for granted. 

Studies of residents of long-term care facili-
ties and nursing homes suggest that they experi-
ence significant dental decay, bleeding of the
gums, loose and uncomfortable complete den-
tures, and soft tissue sores attributed to wearing
dentures (Weyant et al.; Kiyak et al.). In a study
of 263 elderly subjects, 74 percent experienced
difficult chewing, 72 percent reported oral dis-
comfort, 54 percent reported functional dental
handicaps, and 22 percent complained of oral
pain (Lester et al.). Residents in assisted living fa-
cilities also appear to have more oral health prob-
lems. 

Effect of total tooth loss

Removal of all teeth has immediate effects in
the bone and soft tissue that formerly supported
the teeth. These tissues undergo dramatic and ir-
reversible changes. The bone connected to the
roots of teeth (alveolar bone) anchors the teeth;
as soon as the teeth are removed, it begins to dis-
solve and disappear. After removal of all perma-
nent teeth, an individual is left with residual
ridges of alveolar bone in the upper and lower
jaws. The disappearance of these ridges (residual
ridge resorption), has been described as chronic,
progressive, irreversible, and disabling (At-
wood). Not only does the bone resorb and shrink
in size and shape, but the soft tissues over the
bone collapse. The definitive scientific investiga-
tion of alveolar bone resorption concluded that
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the process is very aggressive in the first year, oc-
curs four times more extensively in the lower jaw
than the upper jaw, and may result in one centi-
meter of vertical bone loss in the lower jaw after
twenty-five years of wearing complete dentures
(Tallgren). The resorption process compromises
successful denture wearing. 

The loss of all teeth creates other problems.
An individual loses essential support for the mus-
cles of facial expression. Typically, one observes
sunken cheeks, unsupported lips, and a facial
profile on which the nose and chin appear to be
too close together. The profile is altered because
teeth support the jaws and the vertical dimension
of the face; therefore, in the absence of teeth, the
facial structures collapse upon themselves. Be-
cause front teeth help to pronounce many
sounds and words, speech is affected when the
teeth are removed. Functionally, most older
adults attempt to wear complete dentures in
order to chew food effectively. In addition, many
adults will not venture into a public or social set-
ting without teeth. Consequently, it is not sur-
prising that edentulism has been associated with
a reduction in quality of life, self-image, and daily
functioning (Gift and Redford). 

Problems with complete dentures

Although teeth are important to proper
speech and to a pleasing smile, chewing food is
the main function of a complete and healthy den-
tition. In the absence of all permanent teeth, a
dental professional may be asked to make upper
and lower complete dentures. Complete den-
tures consist of specially manufactured plastic,
prosthetic teeth that are processed to high-
impact plastic bases. The process of complete
denture fabrication consists of five steps. The
first two are patient assessment and making im-
pressions or molds of the residual alveolar
ridges. These steps result in upper and lower
casts of the ridges upon which the complete den-
tures are constructed. At the third step, the pa-
tient’s correct occlusion or bite is recorded.
Prosthetic teeth are chosen to satisfy the patient’s
aesthetic and functional needs. At the fourth ap-
pointment, the patient previews the complete
dentures before the dental laboratory processes
the prosthetic teeth to the base. At the final ap-
pointment, the patient receives the complete
dentures and begins to function with them. 

In the process of complete denture fabrica-
tion, three areas can be the source of frustration

and failure for both the dental professional and
the patient. First, the dental professional must
communicate effectively with the patient, and
vice versa. Promises made by the dental profes-
sional may be untrue for a specific patient. Such
promises include the following: Patients adapt
easily to complete dentures; complete dentures
are as functional and efficient as natural teeth;
and dentures are comfortable to wear. Likewise,
patients whose expectations of complete den-
tures equal or exceed those of natural teeth need
to be educated to the contrary. Second, making
the impression is critical. Complete dentures that
are constructed on inadequate casts from poor
impressions are too small and lack essential fea-
tures for retention and stability within the
mouth. A functionally stable and retentive den-
ture must utilize all available support tissues
within the mouth. A shortcut in this step may
lead to an unstable, painful denture. Third, a
proper occlusion or bite is essential to acceptable
functioning and comfortable wearing. When the
occlusion is disregarded, complete dentures may
create soreness in multiple areas of the mouth.
Neglect in any or all of these critical areas results
in unhappy denture wearers and frustrated den-
tal professionals. 

It is important to note that medically com-
promised patients who suffer from xerostomia
may have difficulty adjusting to and functioning
with complete dentures. Saliva is responsible not
only for the retention of complete dentures but
also, in part, for a comfortable fit. With a substan-
tial lack of saliva, the denture wearer’s ability to
function comfortably is seriously compromised.

A traditional belief is that wearers of com-
plete dentures alter their food choices because of
compromised chewing and, therefore, are not
well nourished. The chewing efficiency of com-
plete dentures and their impact on nutrition
have been studied extensively. A study of 1,106
individuals of differing ages and with various
numbers of natural teeth clearly demonstrated
that number of teeth, not age, best explained
chewing ability (Carlsson). Refitting old dentures
or fabrication of new dentures should improve
chewing efficiency for denture wearers; howev-
er, none to only slight chewing improvement was
found when individuals were evaluated for eigh-
teen months (Carlsson). Another study reported
that, compared to those with natural teeth, sub-
jects wearing complete dentures required great-
er chewing time and more chewing strokes to
complete chewing tests (Wayler and Chauncey).
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In addition, wearers of complete dentures select-
ed food largely on the basis of texture and tactile
characteristics, preferring soft, easy-to-chew
foods (Wayler and Chauncey). Investigators in a
Veterans Administration study concluded that
individuals wearing at least one complete den-
ture may have self-imposed dietary restrictions
that could compromise nutritional well-being
(Chauncey et al.). Functionally, the maximum
biting force that complete denture wearers can
demonstrate is approximately 33 percent of the
force generated with natural teeth (Carlsson).
Thus, the traditional belief that denture wearers
may have compromised nutrition appears to
have been validated by research. The most care-
fully fabricated complete dentures, made by the
most experienced dental professional, and worn
by the most adaptable, proficient older adult can
never deliver the performance of well-
maintained natural dentition. 

Prevention of tooth loss

An important strategy for maintaining a
healthy, natural dentition is regular dental visits
with oral hygiene instruction. Depending upon
the medical and dental condition of the individu-
al, older adults should visit the dentist every
three to six months. This frequency enables the
dentist or dental hygienist to diagnose potential
tooth decay and gum disease before it can be-
come a major problem. Because both decay and
gum disease are caused by accumulations of
mouth bacteria (dental plaque), proper oral hy-
giene instruction is crucial. 

Aimed at preventing both gum disease and
tooth decay, oral hygiene begins with mechanical
plaque removal. This is best accomplished with
brushing the teeth and cleaning between the
teeth. Dental floss, between-the-teeth brushes,
and toothpicks can be used to remove plaque
from between the teeth. Daily, effective removal
of dental plaque is critical in preventing dental
disease. For those with physical handicaps, a
caretaker may be required to assist in daily oral
hygiene. 

The role of saliva in maintaining dental
health is crucial. Saliva is essential in controlling
and clearing bacteria from the mouth. For older
adults who suffer from dry mouth, the protective
action of saliva is compromised. Regimens to re-
place or stimulate salivary flow include sips of
water, chewing sugarless gum, and using sugar-
less mints. Sugar-free gums and mints are crucial

for individuals with natural teeth, because dis-
ease-producing bacteria readily metabolize sugar
to end products that cause tissue destruction. 

Another strategy to control the levels of
mouth bacteria is the use of antibacterial mouth
rinses. Numerous over-the-counter preparations
are available, and one phenolic rinse has been
shown to significantly reduce oral bacteria for
short periods of time (Moran et al.). If indicated,
the dentist may prescribe a more powerful oral
rinse, chlorhexidine. Chlorhexidine rinse at 0.12
percent strength is the most effective, sustained
antibacterial agent available (Persson et al.). 

While saliva and antibacterial rinses target
both gum disease and tooth decay, fluoride prep-
arations are specifically used to fortify and
strengthen tooth structure, a process called re-
mineralization. Older adults should be encour-
aged to use fluoride-containing toothpaste.
Remineralization with fluoride toothpaste has
been well documented (Wefel et al.). 

Over-the-counter 0.05 percent fluoride rin-
ses have been shown to reduce tooth decay and
remineralize tooth structure (Ripa et al.). Fluo-
ride gels, applied at home or in the dental office,
have been shown to prevent decay and signifi-
cantly remineralize tooth structure in extremely
susceptible cancer patients (Dreizen et al.; Katz).

The loss of all permanent teeth and the wear-
ing of complete dentures is not without serious
functional and social limitations. Research indi-
cates that a healthy, functional, natural dentition
is important to good general health, adequate
nutrition, and a sense of well-being in the older
adult. The maintenance of a permanent, natural
dentition can be accomplished through tested
and verified strategies that are available from the
dental professional. 

JEFFREY D. ASTROTH

See also NUTRITION. 
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DEPRESSION
Various forms of clinical depression are de-

fined by the American Psychiatric Association’s
Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition (DSM IV). According to this
classification scheme, five or more symptoms (see
Table 1) must be present during the same two-
week period, and they must represent a change
from previous functioning, in order for a person
to receive a diagnosis of major depressive disorder
(MDD). At least one of these symptoms must be
either depressed mood or loss of interest or plea-
sure (i.e., anhedonia). The symptoms must cause
distress or impairment in social, occupational, or
other important areas of functioning, and they
must not be clearly and fully accounted for by the
direct physiological effects of a substance or a
general medical condition. The average episode
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Table 1

SOURCE: Author

length for major depression is approximately
seven months. 

In addition to major depressive disorder,
dysthymic disorder is a less severe, but more chronic
form of depression. Dysthymia is indicated by
the presence of a depressed mood occurring on
most days for a period of at least two years. Aver-
age episode length is approximately ten years,
and the disorder often lasts for up to twenty or
thirty years. To meet criteria for dysthymic disor-
der, a person must display, in addition to de-
pressed mood, at least two of the following
symptoms: poor appetite or overeating, insom-
nia or hypersomnia, low energy or fatigue, low
self-esteem, poor concentration or difficulty
making decisions, and feelings of hopelessness.
The person must have these symptoms for more
than two months to meet the criteria for diagno-
sis. As with major depression, these symptoms
must cause distress or impairment in social, occu-
pational, or other important areas of function-
ing, and must not be clearly and fully accounted
for by the direct physiological effects of a sub-
stance or a general medical condition. 

Individuals who do not meet criteria for a
major depressive episode or dysthymic disorder
may nonetheless display symptoms of depres-
sion. Estimates in the late 1990s indicated that
approximately 10 percent of elderly primary-
care patients display such subsyndromal depres-
sion. Research in the late 1990s and early 2000s
suggests that subsyndromal depression among
elderly persons is best viewed as a less intense
form of major depressive disorder. That is, el-

derly persons with subsyndromal depression ex-
perience distress and impairment, but to a lesser
degree than those who meet the full criteria for
MDD. Two symptoms that may distinguish MDD
from subsyndromal depression among elderly
persons are suicidal thoughts and feelings of
guilt or worthlessness. 

A specific category of subsyndromal depres-
sion, bereavement, may be particularly likely to
occur among elderly individuals due to higher
mortality rates among this population. Bereave-
ment is a normal reaction to the loss of a loved
one. Bereaved individuals frequently display
symptoms characteristic of MDD, although a di-
agnosis of MDD should not be made unless the
symptoms persist for more than two months after
the loss. The presence of any of the following
symptoms may be indicative of MDD, as opposed
to bereavement: guilt unrelated to actions taken
at the time of death; thoughts of death other than
a desire to have died with the deceased person;
marked feelings of worthlessness; marked psy-
chomotor retardation; marked functional im-
pairment; and hallucinations that do not involve
the deceased person. 

One-year prevalence rates of depression
among elderly persons vary depending on where
they live and if they have a medical condition.
For adults age sixty-five and older who live in the
community and do not have a medical condition,
the prevalence rate of MDD ranges from 1 to 6
percent. This prevalence rate is less than that for
younger adults. However, when considering the
prevalence rate for those that experience depres-
sive symptoms but do not meet criteria for diag-
nosis, the rate for older adults increases to 20 to
30 percent. The one-year prevalence rate for in-
dividuals with dysthymia averages between 1 and
2 percent. 

The one-year prevalence rates of MDD is
higher for elder persons who live in nursing
homes, compared to those who live in the com-
munity. For older adults who live in a nursing
home, the prevalence rate for MDD ranges from
6 to 25 percent. When just considering depres-
sive symptoms, the prevalence rate increases to
between 16 and 30 percent. The one-year preva-
lence rate for older adults in nursing homes with
dysthymia ranges from 16 to 30 percent, which
is substantially higher than the rate for older
adults in the community. 

Depressive symptoms are common among
individuals with medical conditions. One-year
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prevalence rates for elderly persons with medical
conditions range from 6 to 44 percent. The rates
can be higher among individuals with severe ill-
nesses, such as cancer, or with more functional
disabilities. 

Depression can be usefully conceptualized
within a diathesis-stress framework, where an in-
dividual will have certain factors that predispose
him or her to depression. When these predispos-
ing factors combine with a stressor, depression
can result. There are various factors that can pre-
dispose someone to depression, some of which
are biological. For example, having low or dys-
regulated levels of certain neurotransmitters,
such as serotonin or norepinephrine, has been
associated with depression. It has also been
found that as people get older their levels of nor-
epinephrine, as well as other neurochemicals,
decrease. Another biological factor associated
with depression is brain abnormalities similar to
those seen with Alzheimer’s disease or dementia.
These brain abnormalities include enlargement
of the ventricle areas and changes in white mat-
ter. Thus, changes in the neurochemistry, neuro-
physiology, and neuroanatomy can make one
more vulnerable to depressive symptoms. 

Other factors that can predispose an individ-
ual to depression are social and psychological in
nature. Depressed individuals tend to have
thought patterns that can distort reality and em-
phasize negative aspects of a situation. In addi-
tion, depressed individuals may view themselves,
their future, and others in a negative light. These
thought patterns produce behaviors that can
predispose and exacerbate the individual’s de-
pression. For example, depressed individuals
might seek reassurance or positive feedback
from others. However, due to their negative
views about themselves, they do not believe the
feedback they receive and seek it again. This
leads into a cycle of continuously seeking feed-
back, which eventually tires the other person and
leads the depressed individual to eventually re-
ceive negative feedback. This pattern of thoughts
and behaviors not only predisposes individuals
to depression, but also helps maintain the de-
pression. 

Stressors and negative life events can also
trigger and impact the severity of depression. El-
derly persons may encounter various stressors in
their lives, such as the death of loved ones, loss
of physical agility and ability, loss of ability to
work, caregiving for other individuals, physical

disability, and medical illness. Diagnosing de-
pression in the presence of physical disability and
medical illness can be difficult. Numerous medi-
cal conditions, including cardiovascular, pulmo-
nary, endocrine, infectious, malignant, metabol-
ic, and neurological disorders, may lead elderly
persons to present with symptoms of depression.
For instance, hypothyroidism often presents as
sadness, disinterest, fatigue, decreased appetite,
and poor concentration. Certain medications
may also produce side effects mimicking depres-
sive symptoms. For example, cancer treatments
may induce depression-like symptoms of fatigue,
insomnia, and decreased appetite. Such disor-
ders and medications should be ruled out before
a mood-disorder diagnosis is made and treat-
ment is implemented. 

Older adults with medical illnesses and phys-
ical disabilities are more susceptible to depres-
sion, even when taking into account those
symptoms that overlap. Approximately 60 to 85
percent of depressed older persons report a
physical illness that preceded their depression.
However, not all medically ill older adults suffer
from depression. Other factors, such as social
support and coping styles, can prevent older
adults from having depression. 

Treatment of depression

Three methods of treatment have been dem-
onstrated to be effective among elderly persons:
antidepressant medications, psychosocial inter-
ventions, and electroconvulsive therapy (ECT).
Antidepressant medications can be divided into
four classes. The first class, heterocyclic antide-
pressants (HCAs), includes medications such as
nortriptyline (Pamelor, Aventyl), desipramine
(Norpramin), bupropion (Wellbutrin), and
trazedone (Desyrel). HCAs tend to produce un-
pleasant side effects such as dry mouth, constipa-
tion, and mild cognitive impairments. Moreover,
they sometimes lead to orthostatic hypotension
(low blood pressure that occurs when an individ-
ual stands upright) and cardiotoxic affects, which
may be especially problematic among individuals
with existing heart or blood pressure conditions.
In general, bupropion and trazedone produce
fewer adverse side effects than other HCAs. 

Monoamine oxidase inhibitors (MAOIs) are
the second class of antidepressant medications.
Similar to HCAs, these medications often pro-
duce a number of unpleasant side effects. More-
over, they have potentially lethal interactions
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with other medications and foods, which may
make treatment more difficult among persons
who take other medications or who have trouble
maintaining dietary restrictions. As a result,
MAOIs are rarely used among elderly individu-
als. Examples of MAOIs include moclobemide
(Aurorix), phenelzine (Nardil), and selegiline
(Eldepryl). 

The third class of antidepressants, serotonin
reuptake inhibitors (SRIs), include medications
such as paroxetine (Paxil), fluoxetine (Prozac),
and sertraline (Zoloft). SRIs typically produce
fewer side effects than HCAs and MAOIs, are less
reactive with other medicines, and are less lethal
in overdose. Consequently, they may be prefera-
ble to the other classes. Evidence suggests that
HCAs, SRIs, and MAOIs are comparably effec-
tive, producing improvement in 50 to 80 percent
of depressed, elderly persons. 

The fourth group of antidepressant medica-
tions is referred to as atypical because their chem-
ical properties do not fit into any of the other
classes. These medications have not yet been ade-
quately studied among depressed, elderly per-
sons. Thus, it is not currently known how
effective they may be for this population. Exam-
ples of atypical antidepressants include nefazo-
done (Serzone) and venlafaxine (Effexor). 

The duration of antidepressant treatment
must be considered when treating depressed, el-
derly persons. Elderly persons typically respond
to antidepressant medications more slowly than
younger persons; twelve weeks of treatment may
be required to achieve maximum response. Fur-
thermore, treatment should be continued at the
same dosage for a minimum of six months after
remission to prevent relapse. 

In addition to antidepressant medications,
five psychosocial interventions have demonstrat-
ed efficacy for treating depressed, elderly per-
sons: cognitive-behavioral therapy (CBT), brief
psychodynamic therapy, interpersonal psycho-
therapy (IPT), reminiscence therapy, and psy-
choeducational approaches. A brief description
of these therapies is presented in Table 2. CBT,
IPT, and brief psychodynamic therapy all appear
to be comparably effective to antidepressant
medications, with improvement rates near 70
percent. Reminiscence therapy has been shown
to be effective for mild and moderate cases of de-
pression, but does not appear to be as effective
as CBT for more severe cases of depression. Psy-
choeducational interventions are effective in re-

ducing depressive symptoms among elderly
persons with subsyndromal depression. Psycho-
social interventions may be superior to antide-
pressants and electroconvulsive therapy at
reducing the risk of future depression. 

Electroconvulsive therapy (ECT) is a third
form of treatment for depressed, elderly individ-
uals. ECT involves passing electrical current
through an individual’s brain, and is typically
used only in severe cases of depression that have
not responded to other treatments. ECT appears
to be as effective (and perhaps more effective)
than antidepressant medications for the short-
term treatment of MDD, particularly in severe
and psychotic cases of depression. It typically
produces a more rapid response than either an-
tidepressants or psychosocial interventions. Nev-
ertheless, the majority of individuals who receive
ECT relapse into depression if they do not re-
ceive additional treatment. In addition, roughly
one-third of elderly persons who receive ECT ex-
perience complications such as memory impair-
ment, delirium, and arrythmias. 

Although combinations of the three forms of
treatment have not been researched thoroughly,
a limited amount of data and common clinical
practice indicate that antidepressant treatment
combined with psychosocial interventions may
be superior to either form of treatment adminis-
tered alone. If the increased cost associated with
a second form of treatment is feasible, and if
combined treatment is not contraindicated for
medical reasons, combined antidepressant and
psychosocial interventions may provide the opti-
mal treatment for depression among older
adults. 

THOMAS E. JOINER, JR.
JEREMY W. PETTIT

MARISOL PEREZ
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DESIGN
See HUMAN FACTORS 

DEVELOPMENTAL
PSYCHOLOGY

Developmental psychologists are interested
in time- and age-related changes in cognitive and
intellectual functioning, personality, and social
relationships from birth to death. Theory and re-

search deal with three core phenomena: general
principles of developmental change, individual
differences in development, and intervention
possibilities. Two research designs are used to
examine these phenomena: cross-sectional and
longitudinal studies. Consider, for example, the
study of intelligence across the life span. In order
to determine general principles of age-related
change in intelligence, a cross-sectional design
that compares the performance of various age
groups (e.g., children, adolescents, young and
older adults) on the same test could be used. If
children and older adults show a lower test per-
formance compared with the other age groups,
one could infer that intelligence increases with
age in early life and declines in old age. However,
other factors, such as historical changes in educa-
tion, could also explain the low performance of
older adults. Age group differences observed in
cross-sectional studies are confounded with co-
hort differences in life experience and life con-
texts. Longitudinal studies in which the same
individuals are repeatedly measured over time
on the same test provide the best assessment of
how performance changes with age. 

Both cross-sectional and longitudinal re-
search designs are used to investigate individual
differences in development. Developmental psy-
chologists ask, for example, whether family back-
grounds are linked to individual differences in
intellectual development, why some children
show delayed or slower growth in intellectual
abilities compared with their age peers, and why
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some adults remain cognitively fit into old age
and others show cognitive decline. In addition,
developmental researchers are interested in the
extent to which cognitive performance (e.g.,
memory, reasoning, knowledge) can be en-
hanced at different points in the life course.
Carefully designed intervention and training
studies are important tools in this respect. Learn-
ing about the modifiability (reserve capacity or
plasticity) of the cognitive system at different ages
helps in better understanding the processes un-
derlying intellectual and cognitive functioning
across the life span. 

There is general consensus about the impor-
tance of investigating three systems of influence
on development: age-graded, history-graded,
and nonnormative. Each of these systems in-
volves biological and environmental components
that contribute to similarities in development as
well as to subgroup variations. Age-graded influ-
ences include biological and physical changes
(e.g., puberty, menopause) as well as exposure to
age-related social factors (e.g., schooling, family
life cycle, retirement). History-graded influences
imply changes in societal structure and function
(e.g., economic depression, medical and techni-
cal modernization, periods of war or political op-
pression). Longitudinal research on the
developmental trajectories of men and women
who were either young children or adolescents
during the 1930s economic depression in North
America exemplifies this approach (e.g., Elder).
Nonnormative influences are conditions that are
not associated with chronological age or histori-
cal time, but affect an individual’s development
in important ways (e.g., a lottery win, loss of a leg
in an accident). 

There is no unified theoretical framework of
developmental psychology. Major metatheoreti-
cal positions emphasize cognitive structural, bio-
genetic, psychoanalytical, action-theoretical,
social learning, transactional, contextualist, dia-
lectical, and dynamic systems perspectives (for
reviews see Bornstein and Lamb; Cairns). 

Concepts of change and development

There has been a long-standing debate in the
psychological literature about what aspects of
change define development and whether or not
development occurs across the life span or only
in early life (for reviews see Bengtson and Schaie;
Cairns; Valsiner). Traditionally, developmental
psychology focused primarily on the description

and explanation of positive changes (e.g., in-
creased adaptive capacity or growth) in the struc-
ture and function of mind and behavior.
Change, within this tradition, is considered to re-
flect development if one or more of the following
criteria are met: (1) it is directed toward a state
of maturity; (2) it is quantitative and qualitative
(stagelike) in nature; (3) it is relatively robust or
irreversible; and/or (4) it moves toward greater
complexity and differentiation. Using these
criteria to define development encourages theo-
retical precision but also restricts the concept pri-
marily to growth in early life. Is change observed
during adulthood and old age associated with
development or with processes of aging? 

The life-span approach outlined by Paul B.
Baltes (1997; Baltes, et al.) proposes that devel-
opment is not completed at young adulthood
(maturity) but extends across the entire life
course. Each age period (e.g., infancy, adoles-
cence, adulthood, old age) has its own develop-
mental tasks. When viewed together, however,
these age-specific phenomena contribute to con-
tinuous (cumulative) and discontinuous (innova-
tive) change throughout life. The great
regularity of development observed in infancy
and childhood may be attributed to the fact that
the biological and cultural influences that shape
childhood are more programmed (genetically
and societally) than is true for late adulthood. In
old age, the conjoint dynamics of biological and
cultural influences are less well-orchestrated, in
part because the culture of old age is still evolv-
ing. 

The life-span approach of Baltes and col-
leagues alerts researchers to the fact that devel-
opment can be multidirectional in that it involves
trajectories of positive growth, stability, and neg-
ative change (loss) across the life span. A classic
example of this concept is longitudinal research
on the trajectories of fluid versus crystallized in-
telligence during adulthood and into old age
(e.g., Schaie). Dimensions of fluid intelligence
(e.g., spatial ability, reasoning, perceptual speed)
generally show decline beginning in middle age,
whereas aspects of crystallized intelligence (e.g.,
knowledge) remain relatively stable up to at least
age eighty. 

Expanding the concept of development from
a growth model to a multidirectional model led
to the insight that development is likely always a
combination of gains and losses. A gain in one di-
rection, for example, may exclude alternative
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pathways of development. The search for gains
and losses across the life span has led to much re-
cent research on the plasticity of mind and be-
havior; the fundamental role of processes of
selection, optimization, and compensation in de-
velopment; and profiles of successful aging. 

JACQUI SMITH
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DEVELOPMENTAL TASKS
A developmental task is one that arises pre-

dictably and consistently at or about a certain pe-

riod in the life of the individual (Havighurst,
1948, 1953). The concept of developmental tasks
assumes that human development in modern so-
cieties is characterized by a long series of tasks
that individuals have to learn throughout their
lives. Some of these tasks are located in child-
hood and adolescence, whereas others arise dur-
ing adulthood and old age (see also Heckhausen,
1999). Successful achievement of a certain task is
expected to lead to happiness and to success with
later tasks, while failure may result in unhappi-
ness in the individual, disapproval by the society,
and difficulty with later tasks. 

Developmental tasks arise from three differ-
ent sources (Havighurst, 1948, 1953). First, some
are mainly based on physical maturation (e.g.,
learning to walk). Another source of develop-
mental tasks relates to sociostructural and cultur-
al forces. Such influences are based on, for
instance, laws (e.g., minimum age for marriage)
and culturally shared expectations of develop-
ment (e.g., age norms; Neugarten, Moore, and
Lowe, 1965), determining the age range in which
specific developmental tasks have to be mas-
tered. The third source of developmental tasks
involves personal values and aspirations. These
personal factors result from the interaction be-
tween ontogenetic and environmental factors,
and play an active role in the emergence of spe-
cific developmental tasks (e.g., choosing a certain
occupational pathway). 

Childhood and adolescence

Early childhood is characterized by basic
tasks such as learning to walk, to take solid food,
and to control the elimination of body wastes. In
addition, young children have to achieve more
complex cognitive and social tasks, such as learn-
ing to talk, to form simple concepts of reality, and
to relate emotionally to other people. In middle
childhood, developmental tasks relate to the ex-
pansion of the individual’s world outside of the
home (e.g., getting along with age mates, learn-
ing skills for culturally valued games) and to the
mental thrust into the world of adult concepts
and communication (e.g., skills in writing, read-
ing, and calculating). Achieving adolescent de-
velopmental tasks requires a person to develop
personal independence and a philosophy of life.
Adolescents are confronted, for example, with
learning to achieve new forms of intimate rela-
tionships, preparing for an occupation, achiev-
ing emotional independence of parents, and
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developing a mature set of values and ethical
principals. The peer group plays a major role in
facilitating the achievement of adolescents’ de-
velopmental tasks by providing a context in
which some of these tasks can be accomplished.

Adulthood and old age

The concept of developmental tasks de-
scribes development as a lifelong process. Thus,
it is also an early and significant contributor to
the emerging field of lifelong human develop-
ment (e.g., life-span psychology and life-course
sociology; Setterstery, 1999). 

In young adulthood, developmental tasks
are mainly located in family, work, and social life.
Family-related developmental tasks are de-
scribed as finding a mate, learning to live with a
marriage partner, having and rearing children,
and managing the family home. A developmen-
tal task that takes an enormous amount of time
of young adults relates to the achievement of an
occupational career. Family and work-related
tasks may represent a potential conflict, given
that individuals’ time and energy are limited re-
sources. Thus, young adults may postpone one
task in order to secure the achievement of anoth-
er. With respect to their social life, young adults
are also confronted with establishing new friend-
ships outside of the marriage and assuming re-
sponsibility in the larger community. 

During midlife, people reach the peak of
their control over the environment around them
and their personal development. In addition, so-
cial responsibilities are maximized. Midlife is also
a period during which people confront the onset
of physiological changes (Lachman, 2001). De-
velopmental tasks during midlife relate to, for
example, achieving adult responsibilities, main-
taining a standard of living, assisting children
with the transition into adulthood, and adjusting
to the physiological changes of middle age (e.g.,
menopause). 

Old age has often been characterized as a pe-
riod of loss and decline. However, development
in any period of life consists of both gains and
losses, although the gain-loss ratio becomes in-
creasingly negative with advancing age (Heck-
hausen, Dixon, and Baltes, 1989; Baltes, 1987).
A central developmental task that characterizes
the transition into old age is adjustment to retire-
ment. The period after retirement has to be filled
with new projects, but is characterized by few

valid cultural guidelines. Adaptation to retire-
ment involves both potential gains (e.g., self-
actualization) and losses (e.g., loss of self-esteem).
The achievement of this task may be obstructed
by the management of another task, living on a
reduced income after retirement. 

In addition, older adults are generally chal-
lenged to create a positive sense of their lives as
a whole. The feeling that life has had order and
meaning results in happiness (cf. ego-integrity;
Erikson, 1986). Older adults also have to adjust
to decreasing physical strength and health. The
prevalence of chronic and acute diseases in-
creases in old age. Thus, older adults may be con-
fronted with life situations that are characterized
by not being in perfect health, serious illness, and
dependency on other people. Moreover, older
adults may become caregivers to their spouses
(e.g., Schulz and Beach, 1999). Some older
adults have to adjust to the death of their
spouses. This task arises more frequently for
women than for man. After they have lived with
a spouse for many decades, widowhood may
force older people to adjust to loneliness, moving
to a smaller place, and learning about business
matters. 

Other potential gains in old age relate to the
task of meeting social and civic obligations. For
example, older people might accumulate knowl-
edge about life (Baltes and Staudings, 2000), and
thus may contribute to the development of youn-
ger people and the society. The development of
a large part of the population into old age is a his-
torically recent phenomenon of modern socie-
ties. Thus, advancements in the understanding
of the aging process may lead to identifying fur-
ther developmental tasks associated with gains
and purposeful lives for older adults. 

CARSTEN WROSCH

See also DEVELOPMENTAL PSYCHOLOGY; LIFE-COURSE;
LIFE-SPAN DEVELOPMENT. 

BIBLIOGRAPHY

BALTES, P. B. ‘‘Theoretical Propositions of Life-
Span Developmental Psychology: On the Dy-
namics Between Growth and Decline.’’ Devel-
opmental Psychology 23 (1987): 611–626. 

ERIKSON, E. H. Identity: Youth and Crisis. New
York: Norton, 1968. 

HAVIGHURST, R. J. Developmental Tasks and Educa-
tion. Chicago: University of Chicago Press,
1948. 

342 DEVELOPMENTAL TASKS



HAVIGHURST, R. J. Human Development and Educa-
tion. New York: Longmans, Green, 1953. 

HECKHAUSEN, J.; DIXON, R. A.; and BALTES, P. P.
‘‘Gains and Losses in Development Through-
out Adulthood as Perceived by Different Adult
Age Groups.’’ Developmental Psychology 25
(1989): 109–121. 

NEUGARTEN, B. L.; MOORE, J. W.; and LOWE, J.
C. ‘‘Age Norms, Age Constraints, and Adult
Socialization.’’ American Journal of Sociology 70
(1965): 710–717. 

SCHULZ, R., and BEACH, S. ‘‘Caregiving as a Risk
Factor for Mortality: The Caregiver Health
Effects Study.’’ Journal of the American Medical
Association 282 (1999): 2215–2219. 

DHEA
Dehydroepiandrosterone (DHEA) and de-

hydroepiandrosterone-sulfate (DHEA-S) are the
most abundant steroids produced by the human
adrenal gland. DHEA-S, sometimes considered
as a plasma ‘‘reservoir’’ for the hormone, appears
in the circulation at about one thousand times
the concentration of DHEA, is water soluble, and
is capable of being bound to albumin. Although
it is DHEA that has been identified as having bio-
logical activity, the cellular receptor for, and mo-
lecular mode of action of, DHEA and DHEA-S
remains uncertain. Depending upon the species
and tissue, the possibilities for the former seem
to include the NMDA sigma receptor, the
GABAA receptor, the estrogen receptor, and the
PPAR alpha receptor. In addition, and further
complicating the situation, is the possibility that
DHEA and DHEA-S work indirectly on target tis-
sues, either following conversion into more po-
tent steroids (including estrogen and
testosterone), through another mediator, or as
an antagonist to still another potent steroid, cor-
tisol. 

DHEA and DHEA-S are synthesized in large
amounts by the fetal adrenal gland, with the le-
vels dropping dramatically in newborn and in
children. Beginning in about middle -adoles-
cence, and coincident with the development of
the zona reticularis in the adrenal cortex, the le-
vels begin to rise sharply again. This onset of
heightened activity of the adrenal gland is re-
ferred to as adrenarche. At about puberty, the
blood hormone levels in boys and girls are simi-
lar; thereafter the serum concentration in males
begins to exceed that of females. In both sexes,
the levels of circulating DHEA and DHEA-S

reach their peak during young adult life. Subse-
quently, in humans and other higher primates,
the levels of DHEA and DHEA-S undergo, on av-
erage, a steady decline with advancing age. In
humans, this decline in circulating hormone
reaches about 30 percent of young adult levels by
about age 65 years and about 10 percent by age
85 and older. The reduction in DHEA/DHEA-S
is thought to result, at least in part, from an invo-
lution of the zona reticularis. The latter, age-
associated change in adrenal gland structure and
DHEA production is referred to as adrenopause.

In spite of the substantial individual-to-
individual variation in hormone levels, the pro-
gressive decline of these levels with age has led
to consideration of DHEA and DHEA-S as bio-
markers of the aging process; that is, as chemical
indicators useful in tracking age-related senes-
cent change, morbidity, and mortality. More im-
portantly, the decline in levels of these two
closely related steroids has also been implicated
as being responsible, at least in part, for many of
the senescent changes seen in advanced-aged in-
dividuals and in individuals with chronic illness.
These changes include, but are not limited to,
body composition, some forms of cancer, type II
diabetes, atherosclerosis and ischemic heart dis-
ease. At least some of these associations are sex
specific, though not always in a readily under-
stood manner. For example, DHEA-S appears to
be related to body composition (fat and lean body
mass) in men but not in women. On the other
hand, a similar association of DHEA to body
composition may be present in women (17).
Whatever the limitations and contradictions in
the existing literature, it is the notion that dimin-
ished hormone levels in older persons are causal-
ly linked to age-related functional decline and
structural change that has provided the rationale
for the well-promoted use of DHEA as an ‘‘anti-
aging’’ intervention. In the United States, DHEA
is readily available without prescription. Howev-
er, clinical data documenting the usefulness of
DHEA supplementation in humans is limited to
very few examples. As of 2001, most of the im-
pressive findings reported on the effects of
DHEA treatment have come from studies in ro-
dent models of aging and senescent change; not
from human subjects. 

Systemic lupus erythematosus (SLE) appears
to be one circumstance where taking DHEA ben-
efits the patient. Using the steroid has been re-
ported to reduce the symptoms of SLE and to
permit lowering the dose of corticosteroid used
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to treat the disease. The latter is important be-
cause of the potential negative side effects associ-
ated with the chronic use of corticosteroids.
DHEA may also be useful in the treatment of
major depression. Barrett-Conner et al. (1995)
found endogenous DHEA-S levels to be signifi-
cantly and inversely associated with depressed
mood. This finding compliments an earlier re-
port that modest doses of DHEA over four weeks
improves depression ratings in patients with
major depression and low plasma DHEA-S val-
ues. 

Even though hormone replacement seems a
rational approach for ameliorating the possible
negative consequences of naturally occurring,
age-related declines in hormone levels, the only
circumstance in which there is clear documenta-
tion supporting such a strategy is estrogen re-
placement in postmenopausal women. Even
here, however, the approach remains controver-
sial because of the risk of increasing the incidence
of cancer in estrogen sensitive tissues. The justifi-
cation for using DHEA in hormone replacement
is (as of 2001) much weaker, with the prevailing
view being that more long-term, carefully con-
trolled, and larger clinical trials are needed be-
fore such action can be justified. In particular,
more work is needed to confirm those special cir-
cumstances where initial findings are promising,
such as the treatment of major depression. In ad-
dition, there appears to be growing support for
the idea of using DHEA to help mitigate the neg-
ative side effects of corticosteroids (e.g., predni-
sone) in patients where the latter are an essential
part of therapy (e.g., for chronic inflammatory
disease and SLE). Thus, while no compelling rea-
sons can be found for recommending DHEA
supplementation to the healthy elderly, there
may well be clinical circumstances where such
supplementation will ultimately prove of signifi-
cant value. 

ARNOLD KHAN
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DIABETES MELLITUS
Diabetes mellitus is a failure to control blood

sugar levels so that they become too high. It is
classified into two categories. Type 1 diabetes
(also called juvenile diabetes) is characterized by
an acute destruction of insulin-secreting beta
cells in the pancreas by autoantibodies. Insulin is
a hormone essential to maintaining blood sugar at
a normal level. Diabetes results in the abolition
of insulin secretion by the pancreas, severe hy-
perglycemia (high blood sugar) and production of
ketones. Type 2 diabetes (also called adult onset
diabetes) is characterized by a gradually increas-
ing blood sugar level resulting from a combina-
tion of resistance to the action of insulin at the
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cellular level and a gradual decline of insulin se-
cretion by the pancreas. 

Diabetes mellitus is a common disease in the
older population. The vast majority of elderly
subjects have type 2 diabetes, which means that
the degree of hyperglycemia is variable and rare-
ly results in the production of ketones. Since the
degree of hyperglycemia is variable and elderly
subjects are often not aware of the symptoms of
high blood sugar (see below), there may be a few
years of asymptomatic disease before a diagnosis
of diabetes is made. 

Prevalence

The most recent health and nutrition survey
in the United States demonstrated that the prev-
alence of diabetes approaches 20 percent in Cau-
casian persons over age seventy, and may be as
high as 50 percent in certain ethnic groups (Har-
ris et al.). Canadian data suggest a similar picture
with about 12 percent of people age sixty-five
and older affected (Roc et al.). As of 2000 in
North America, the group of people over sixty-
five represents about 13 percent of the total pop-
ulation. Assuming that the trend of aging per-
sists, this group will likely represent around 21
percent of the population by 2020. If the preva-
lence of diabetes remains the same, there is likely
to be a marked increase in the absolute number
of elderly diabetic patients by the middle of twen-
ty-first century. 

Clinical presentation and diagnosis

At least half of elderly individuals with diabe-
tes are unaware that they have the disease, and
often the diagnosis is made after the complica-
tions of the disease are established (Harris et al.).
Although the reasons for late diagnosis of diabe-
tes are unclear, it may be related to a lack of
awareness of the diagnostic criteria on the part
of physicians, lack of interaction by elderly pa-
tients with a physician, and the fact that elderly
patients frequently do not manifest the classic
symptoms of hyperglycemia: excessive secretion
of urine, excessive thirst, and excessive appetite.
Symptoms do not generally occur until blood
glucose levels are substantially elevated, possibly
because the level at which sugar spills into the
urine increases with age. When patients do have
symptoms, they are often nonspecific (e.g., fail-
ure to thrive, low energy, confusion, frequent
urination, with or without incontinence, various

infections), and may not always trigger the mea-
surement of a plasma glucose level or a consulta-
tion with a physician. This phenomenon, along
with the fact that identification and management
of diabetes can relieve many of these symptoms,
improve the quality of life, and prevent or delay
subsequent chronic illnesses, highlights the im-
portance of screening for diabetes in elderly indi-
viduals. 

The diagnosis of diabetes may be accom-
plished by measuring fasting plasma glucose. It
is currently recommended that fasting glucose be
measured every three years in elderly persons
and yearly in persons with risk factors for the de-
velopment of diabetes, such as obesity, hyperten-
sion, and a strong family history of diabetes. The
diagnosis of diabetes is made by a fasting plasma
glucose of at least 7.0 millimol/liter on two occa-
sions. A diagnosis can also be made when a pa-
tient is found to have a glucose of at least 11.1
millimol/liter two hours after a 75 gram oral glu-
cose load (American Diabetes Association, 1997),
but for practical reasons a glucose tolerance test
is not generally performed. 

Complications

As a result of high blood sugar levels; abnor-
malities of lipid levels, blood pressure regulation,
and blood coagulation; and oxidative stress, el-
derly patients with diabetes develop a number of
complications. The long-term complications of
diabetes are classified as microvascular (mainly
kidney and eye problems) and macrovascular
(vascular problems related to heart, brain, and
lower limbs). Diabetes is a leading cause of blind-
ness, kidney failure leading to hemodialysis,
heart problems (angina and infarction), and limb
amputation in the elderly diabetic population. 

Treatment

All clinicians agree that blood glucose levels
should be controlled sufficiently well to reduce
the symptoms of hyperglycemia. There is less
consensus regarding the optimal degree of blood
sugar control in elderly diabetic patients. This is
due in part to the fact that no randomized con-
trolled trials involving elderly subjects have de-
finitively assessed whether tight blood glucose
control reduces the risk of disease and disability
in this age group. The United Kingdom Prospec-
tive Diabetes Study (UKPDS) recruited middle-
aged patients with type 2 diabetes and random-
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ized them to either intensive blood glucose
control with metformin, sulfonylurea, or insulin
or a control group with conventional treatment.
The UKPDS data did demonstrate that im-
proved glycemic control reduces the risk of
microvascular complications related to diabetes,
and perhaps macrovascular complications in
middle-aged patients. Furthermore, in observa-
tional studies of elderly subjects, improved glyce-
mic control is associated with a reduced risk of
microvascular and macrovascular complications
related to diabetes (Kuusisto et al.; Morisaki et
al.), as well as with improved cognitive function
(Meneilly et al.). Based on these data, it is recom-
mended that goals for control in elderly patients
should be less than 7 millimol/liter before meals
and less than 10 millimol/liter after meals. 

Nonpharmacological intervention. Achieving
optimal blood sugar control in elderly persons
with diabetes is challenging. These patients take
numerous medications, have multiple comor-
bidities, and often live in challenging social situa-
tions. Because of the complex nature of these
patients and the need for lifestyle modifications,
a team approach is essential. A structured diabe-
tes teaching program will improve blood sugar
control, compliance with therapy, and quality of
life in older patients. Self-monitoring of blood
sugar level at home is possible with a portable de-
vice called a glucometer. The self-monitoring of
blood sugar constitutes a key aspect of diabetic
management. Levels of HbA1c (glycosilated he-
moglobin) and/or fructosamine are the standard
laboratory measures of long-term glycemic con-
trol in older individuals, and should be assessed
at regular intervals (Meltzer et al.). 

Exercise programs have been shown to im-
prove the sense of well-being, glucose levels, and
lipid levels in elderly patients with diabetes
(Agurs-Collins et al.). Unfortunately, concomi-
tant health problems often prevent elderly pa-
tients from participating in exercise programs,
and optimal activity levels may be difficult to
achieve. Thus exercise programs of even low and
moderate intensity are of value in selected elder-
ly patients. 

Elderly patients with diabetes have diets that
are too low in complex carbohydrates and too
high in saturated fats, and they frequently do not
comply with a diabetic diet. As noted above, mul-
tidisciplinary interventions have been shown to
improve compliance with dietary therapy in aged
diabetics. For community-dwelling elderly sub-

jects, weight loss programs have been shown to
result in substantial improvements in blood
sugar control (Reaven et al.). In contrast, for frail
elderly nursing home residents, diabetic diets
complicate and increase the cost of care, and do
not improve blood sugar control. 

Pharmacological intervention. The princi-
pal metabolic defect in lean elderly patients with
diabetes is profound impairment in glucose-
induced insulin secretion. Medications that stim-
ulate insulin secretion, such as sulfonylureas,
have been widely used for the treatment of diabe-
tes in elderly patients that is not controlled with
dietary therapy. This kind of medication is asso-
ciated with an increased risk of hypoglycemia, es-
pecially in the elderly. Chlorpropamide and
glyburide are the sulfonylureas associated with
the greatest risk of hypoglycemia in the elderly.
Observational studies and small, randomized
controlled trials suggest that glipizide and glicla-
zide are associated with a lower risk of hypoglyce-
mia in the older population with diabetes
(Brodows; Tessier et al.). In general, initial doses
of these drugs should be half those for younger
people, and should be increased more slowly.
The role of newer insulin-stimulating drugs,
such as repaglinide, remains to be determined
for elderly patients with diabetes. 

The UKPDS suggests that metformin, a
member of the biguanide family, is an effective
agent in obese middle-aged patients, and may be
more beneficial than sulfonylureas in reducing
the risk of morbid events. The main effect of met-
formin is to reduce insulin resistance. This drug
results in substantial improvements in blood
sugar control in obese elderly patients (Lalau et
al.). Metformin should not be given to patients
with creatinine values (blood indicator of kidney
function) above 180 microns/liter, chronic liver
disease, or significant congestive heart failure.
Based on clinical experience, sulfonylureas and
metformin can often be given in combination to
elderly patients with diabetes to improve blood
sugar control. 

Because of their ability to improve insulin re-
sistance, thiazolidinediones (pioglitazone and ro-
siglitazone) may also be a useful class of drugs for
obese elderly patients. This class of drug im-
proves insulin resistance. Pending the results of
further studies in the elderly, this class of drugs
should be reserved for the treatment of obese el-
derly patients whose blood sugar is not optimally
controlled with another kind of antidiabetic
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medication. When thiazolidinediones are pre-
scribed for the elderly, liver function should be
monitored at regular intervals. 

Alpha glucosidase inhibitors are a class of
drugs that interfere with the action of the en-
zymes responsible for the digestion of complex
carbohydrates and disaccharides at the brush
border of the intestine. This class of drugs slows
the absorption of glucose through the small in-
testine. Acarbose is the first of these drugs re-
leased for clinical use. A study has been
published on the efficacy of this drug for elderly
diabetes patients (Meneilly et al.). At present, ac-
arbose should be considered as first-line therapy
for lean elderly patients with a modest increase
in fasting glucose levels. 

Insulin therapy substantially improves blood
sugar control with no adverse effect on the quali-
ty of life in patients who are inadequately con-
trolled by oral agents (Tovi and Engfeldt).
Elderly patients can make substantial errors
when trying to mix different kinds of insulin in
the same syringe (e.g., the rapid-acting R or To-
ronto insulin with the intermediate-acting N or
NPH insulin). For this reason, insulin prepara-
tions that do not require mixing are preferable
for them. In type 2 diabetes, insulin therapy is
usually started ‘‘. . .with one dose of intermediate
acting insulin in addition to pills given at differ-
ent times of the day such as metformin and gly-
buride.’’ However, many patients who are
started on one daily dose of insulin need a second
injection in order to control blood sugar. 

Management of hypertension and excess
lipids

Traditional risk factors for cardiovascular
disease, such as smoking, hypertension, and ex-
cess lipids, are associated with an increased risk
of diabetes-related complications in the elderly.
Modification of these risk factors may reduce the
risk of these complications. 

Studies suggest that treatment of hyperten-
sion with drugs such as the thiazide diuretics and
calcium channel blockers reduces mortality and
the risk of vascular complications related to dia-
betes in the elderly (Tuomilehto et al.; Curb et
al.). In the Systolic Hypertension in the Elderly
Patient study (SHEP), patients with systolic hy-
pertension and type 2 diabetes who were treated
with a thiazide diuretic, had a significantly lower
incidence of cardiovascular events than subjects

receiving a placebo. The absolute risk reduction
with active treatment compared with the placebo
was twice as great for diabetic as for nondiabetic
patients who participated in this study. The Sys-
tolic Hypertension in Europe Trial (SystEur) un-
dertook a similar subgroup analysis of older
patients with both hypertension and type 2 dia-
betes. Among the nondiabetic participants who
were started on a calcium-channel blocker, ni-
trendipine, a 55 percent reduction of mortality
was observed compared to the placebo group. In
the group receiving active treatment, reduction
of overall mortality was significantly higher
among the diabetic patients than among the non-
diabetic ones. 

There are no data from randomized trials in
the elderly diabetic population to determine the
benefits of treatment of excess lipids. Subgroup
analysis of middle-aged patients with diabetes
(Pyorala et al.; Goldberg et al.) and subjects sixty-
five or older (LIPID Study Group) who enrolled
in prevention trials suggesting that reduction of
low-density lipoprotein (LDL) cholesterol can
significantly decrease vascular events in this pop-
ulation. 

Perspective

Considering the aging trend in American so-
ciety, an increased prevalence of diabetes is ex-
pected among the elderly population. The
economic and sociological impacts of this health
problem will dramatically increase by the middle
of the twenty-first century. More research will be
necessary to understand the disease and the
mechanisms involved in the progression of asso-
ciated complications. 

DANIEL TESSIER

TAMAS FÜRLÖP

GRAYDON S. MEINELLY

See also CHOLESTEROL; DIET; DISEASE PRESENTATION;
HEART DISEASE; HIGH BLOOD PRESSURE. 
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DIAGNOSTIC AND STATISTICAL
MANUAL OF MENTAL

DISORDERS-IV

The fourth edition of the Diagnostic and Sta-
tistical Manual of Mental Disorders, DSM-IV pub-
lished by the American Psychiatric Association
(APA) in 1994, acts as a comprehensive guide to
the nomenclature, classification, and diagnostic
criteria for mental disorders in the United States.
Used widely for research, clinical, and statistical
purposes, the DSM-IV provides a systematic
method to form psychiatric diagnoses and facili-
tates communication by providing general and
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universally used definitions and descriptions of
mental disorders, and possible courses of action
for each diagnosis. 

The lack of an adequate statistical measure of
mental illness in U.S. censuses in the nineteenth
century sparked the formation of a systematic
nomenclature system for mental illness in 1917.
This new system, developed by the APA and the
National Commission on Mental Hygiene, was
devised mainly for clinical and statistical use. The
APA developed the first edition of the DSM
(DSM-I) in 1952 after mental illnesses were in-
cluded in the World Health Organization’s sixth
edition of the International Classification of Diseases
(ICD-6). Sixteen years later, DSM-II appeared,
with few changes. In 1978 DSM-III—including
more specific diagnostic criteria, a multiaxial sys-
tem, and unbiased descriptions—helped the ef-
forts of clinicians and researchers. The revised
edition (DSM-III-R) was published in 1987.
DSM-IV is notably more culture sensitive than
DSM-III-R. 

DSM-IV uses five axes to diagnose mental ill-
ness. Each axis considers a different component
of a patient’s overall physical and mental health.
The axial system allows clinicians and research-
ers to better gauge how a mental illness fits with
a patient’s overall health and lifestyle. Axis I con-
sists of current mental disorders; some of the dis-
orders classified on Axis I are learning disorders,
dementias, schizophrenias, and mood, anxiety,
eating, and sleep disorders. Personality disorders
(e.g., obsessive-compulsive personality disorder)
in adults and developmental problems (e.g.,
mental retardation) in children and adolescents
are listed on Axis II. General medical conditions
that may influence mental health are listed on
Axis III. Axis IV rates an individual’s psychoso-
cial stressors, and Axis V rates an individual’s
level of functioning on a numerical scale (Davi-
son and Neale). 

The DSM-IV uses a categorical classification
approach for assigning diagnosis, which has the
advantage of simplicity and ease of communica-
tion (Widiger). However, categorical classifica-
tion of psychopathology is exceedingly difficult;
a psychological diagnosis is rarely defined by the
presence of a single attribute. It is more typical
for diagnosis instead to be based on some of sev-
eral listed attributes (e.g., symptoms, course),
none of which alone is sufficient for diagnosis. 

In addition, the majority of psychological
phenomena operate on some type of continuous

distribution that categorical systems cannot pre-
cisely and reliably describe (Frances). Categorical
systems also are less able to account for border-
line cases and variability across clinical settings
according to variables such as geographical loca-
tion, socioeconomic status, and coexisting medi-
cal conditions (Finn). 

Mental disorders that commonly affect older
adults are generally found in the ‘‘Delirium, De-
mentia, Amnestic, and Other Cognitive Disor-
ders’’ or the ‘‘Mental Disorders Due to General
Medical Condition’’ sections of DSM-IV. Howev-
er, a number of the diagnostic criteria for other
disorders, most notably anxiety disorders, are
still based primarily on studies in adolescents and
younger adults and are applied primarily to
these age groups. 

NEETI BATHIA

THOMAS R. LYNCH
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DISABILITY: ECONOMIC
COSTS AND INSURANCE

PROTECTION
Chronic conditions reduce economic activi-

ties, and the consequence may be a reduction in
income and in social networking efforts and op-
portunities. When these chronic conditions are a
cause of the inability to perform one or more
necessary occupational tasks, work hours and
earnings are likely to be limited, and wage
growth over a person’s lifetime will be less than
if work were not limited. The cost of disabling
conditions to the older population is due to the
effect of these conditions on earnings, as well as
on the timing of earlier withdrawal from the
labor force. Further, the economic constraints
imposed by disability reduce the probability of
medical intervention. Reductions in social con-
tact that are often associated with chronic condi-
tions may shut off the possibilities of nonpaid
assistance and make the social rewards of benefi-
cial lifestyle changes that could mitigate the risk
and progress of these conditions less evident. 

The economics of disability

By the broadest definitions of disability—
being limited in an activity due to a chronic
health condition—about 15 percent of the nonin-
stitutionalized population in the United States is
disabled. The disabled are on average less eco-
nomically well off than the nondisabled. La-
Plante et al. report that 27.3 percent of persons
in families with incomes below $10,000 report
some activity limitation, compared to only 9 per-
cent of those in families with incomes of $35,000
or more. If disability is defined as the inability to
perform a major life activity, the respective per-
centages are 10.6 and 1.8. The relationship be-
tween lower economic status and having at least
one chronic condition is found at all ages, over
time, and across nations Older individuals with
at least one of the major chronic conditions
(heart disease, depression, asthma, hearing loss,
arthritis, diabetes) have lower incomes and fewer
assets than comparably aged individuals without
those conditions. (Alzheimer’s disease, more
highly correlated with age than other conditions,
stands alone as a chronic condition whose inci-
dence is not correlated with economic status.) 

There are two possible, not mutually exclu-
sive, explanations for the persistent relationship
between disability and economic status. Chronic

conditions that occur independently of economic
status are likely to lead to lower income due to
subsequent reductions in work and earnings,
and the higher out-of-pocket costs for medical
and physical care. Persons age sixteen to sixty-
four with a work-related disability less likely than
the nondisabled to be either working or looking
for work. Those who work are more likely to
work part-time and, even if they do work full-
time, to have lower earnings (Kaye). On the
other hand, low income may lead to a higher in-
cidence of chronic conditions because limited re-
sources reduce access to medical care, in part
because of the inability to pay the out-of-pocket
costs of care. Even preventive lifestyle changes
(e.g., weight and cholesterol management
through better diet, regular exercise regime,
smoking cessation program) are less likely be-
cause these require resources and social support.

Chronic and Disabling Conditions, published by
the National Academy for an Aging Society as
part of its Public Policy and Aging Report series,
documents three important aspects of chronic
conditions that influence the relationship be-
tween disability and economic status later in life.

• Early life chronic conditions have subse-
quent effects on economic status because
young persons with chronic conditions miss
more school than their healthy peers, thus
slowing their educational achievements and
consuming parental resources that might
otherwise be spent on children’s education.

• The most prevalent chronic conditions
among the older population (e.g., depres-
sion, asthma, hearing loss, and heart disease)
can be managed effectively with medication,
therapy, and changes in lifestyle. However,
the lower social and economic support asso-
ciated with these chronic conditions limits
the ability to obtain appropriate treatment,
and the earlier the onset, the more likely are
they to slow the accumulation of financial re-
sources to pay for medical care and necessary
lifestyle changes.

• Caregiving at home disrupts employment
and leisure activities of family members. It is
estimated that U.S. businesses lose $33 bil-
lion a year due to lost productivity and ab-
senteeism of caregivers. Adding to the time
commitments of care are the out-of-pocket
costs for care.
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Work withdrawal by older disabled
workers

Workforce withdrawal later in life due to a
work-limiting disability may have different con-
sequences for economic well-being in retirement
than does retirement at the end of a relatively
healthy work life. A chronic condition that had
limited job opportunities and work performance
for a large share of an individual’s work life will
lower earnings and savings, and increase proba-
bility of employment in a job not covered by a
pension or health benefits. Thus individuals with
lifelong disabilities are more likely to enter re-
tirement with more limited resources compared
to their nondisabled peers, and to be less finan-
cially protected against the unexpected risks in
the retirement period. They are also more likely
to leave the workforce earlier than their nondisa-
bled peers. However, Haveman et al. (1999)
show that individuals who first received Social
Security disabled-workers benefits at age fifty-
five or older have lower family income and assets
than do their nondisabled peers, even as the lat-
ter entered the retirement. This difference is a
consequence of their less favorable work histories
and their consequent lower earnings-related re-
tirement benefits, their lower likelihood of retire-
ment employment, and the lower probability of
being married (and having a second earner or
pensioner). 

Some disabled persons surely have such se-
vere work limitations that they have few labor
market ‘‘choices.’’ However, for the majority of
older workers with work-limiting conditions, the
decision to continue paid labor force work will be
determined in part by the financial advantage of
continuing the work they are able to do, com-
pared to receiving private or public benefits for
which they are eligible. (For a fuller discussion on
the labor market choice of men with disabilities,
see Haveman et al. [1991], Haveman and Wolfe
[1984], Bound [1989], and Leonard [1986].)
These disability benefits may be linked to retire-
ment benefits (e.g., from Social Security or em-
ployer-provided pensions). A work-related
disability must be substantiated, however, and
benefits may be received at an earlier age than al-
lowed for receipt of retirement benefits. In mak-
ing this choice, disabled workers assess the future
trajectory of labor market opportunities and
earnings, and compare this with the trajectory of
income flows if they receive disability benefits.
The lower market earnings because of a work-
limiting disability and disability benefits that may

be structured to reduce the penalty for ‘‘early’’
retirement (often coupled with coverage by em-
ployer-provided or public-sector health plans)
are theorized to encourage work withdrawal.
There is evidence that for some older disabled
workers, disability benefits do encourage early
retirement (Haveman et al. 1988; Berkowitz). 

Disability insurance: general policy
features

Because chronic or sudden-onset health con-
ditions are known to limit or prevent paid work,
public and private disability programs are in
place to provide income for persons who cannot
work. Such programs typically provide benefits
for disabled persons of all ages, but have an eligi-
bility cap at an age when individuals are expect-
ed to rely on retirement-related savings and
transfer programs. 

Disability insurance that compensates for the
loss in earnings due to a work-limiting disability
may be obtained through the employer or
through the private purchase of insurance, and
is provided by the Social Security Administration
to workers in covered employment. The eligibili-
ty of a person for disability payments depends on
how the policy defines a compensable disability,
whether there is a waiting period (or elimination
period), and the benefit period. 

A policy or program typically defines a com-
pensable disability as total or partial and by the
type of occupation whose performance the dis-
ability prevents. Benefits may be paid only after
a waiting (or elimination) period, and the dura-
tion of payments may be limited. Work-related
disability programs pay benefits based on prior
wages, although the calculation of replacement
varies across programs. 

Disability is typically defined as the inability
to perform occupational duties; that occupation
may be specified as the insured’s own occupation
at the time of disablement, any occupation for
which the insured is trained, or any gainful occu-
pation. This distinction is critical to whether a
person unable to perform his or her usual occu-
pation is expected to seek other employment.
The distinction between total and partial disabili-
ty is important to the payment amount when a
person is deemed eligible for disability payments.
Total disability will qualify an individual for full
payments, whereas partial disability, or the in-
ability to perform one or more important tasks
of a person’s occupation, leads to a partial pay-
ment of disability benefits. 
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Policies typically have waiting periods during
which benefits are not paid. A longer period re-
duces the costs of policies to the individual, em-
ployer, and (in the case of Social Security) society.
It is also expected that employed individuals will
have access to sick leave or other short-term dis-
ability benefits, or their own savings. In addition,
policies limit the duration of benefits to either a
specific number of years or to an age at which re-
tirement benefits are expected to be accessed. Fi-
nally, disability programs, even those that
require documentation that the disability is total
and expected to be permanent, may require
some type of rehabilitation or retraining. 

The cost of disability policies to individuals
and employers has risen substantially in recent
years due to an increase in the number of claims,
in part the result of the recognition that mental
health and alcohol and drug problems are legiti-
mate causes of work disability. This has changed
the distribution of reported disabilities among
disability income recipients and has led to
changes in policy provisions that are likely to
make disability policies more restrictive and
more difficult for individuals to obtain. 

Social Security disability insurance
benefits

In 1956 legislation added disability insur-
ance (SSDI) to the U.S. Social Security program.
Benefits are calculated approximately like re-
tired worker benefits, based upon average in-
dexed monthly earnings over a period defined
by the individual’s year of disablement. Current-
ly about 5 million individuals are SSDI beneficia-
ries, receiving an average of about $787 per
month. 

To be eligible for disability benefits, in gener-
al a person needs to have been employed in cov-
ered work for forty quarters, as is the case for
retired-worker benefits. However, for disability
benefits, twenty of those quarters must be earned
in the 10-year period ending in the year in which
the person became disabled, and younger work-
ers may qualify with fewer quarters. Disability ap-
plications are considered up to age sixty-five,
after which applicants are considered for retired-
worker benefits. Persons who received disability
benefits prior to age sixty-five are administrative-
ly converted to retired-worker status with no
change in benefit amount. They are then subject
to retired-worker benefit rules. 

Eligibility for SSDI benefits requires total dis-
ablement—the inability to work either in the job

performed prior to disability or in any other job
the individual would be able to perform given his
or her marketable skills. Disablement is deter-
mined either by a person having a listed medical
condition that is considered so severe that it leads
to automatic determination of eligibility or by a
person’s nonlisted condition being determined
to be so severe as to prohibit employment in any
work for which he or she is qualified. The disabil-
ity must be expected to last at least one year.
While disablement typically is medically deter-
mined, earnings of more the $780 a month (in
2002, adjusted annually by the average rise in
wages) is evidence of a person’s being able to
work, and therefore not sufficiently disabled for
SSDI benefits. This level of earnings is also con-
sidered evidence that a person already receiving
SSDI no longer has a work-limiting disability. In
order not to discourage reentry into the workfor-
ce by younger disabled persons, the SSDI pro-
gram allows a period of earnings and continued
Medicare coverage. 

Disability benefits are based on average in-
dexed monthly earnings (AIME), which are
equal to total indexed covered earnings averaged
over the number of years between 1956 or age
twenty-five (whichever is later) and the year
prior to the disablement. Average indexed
monthly earnings are converted to a primary
benefit amount using the same formula used for
calculating the primary benefit amount for re-
tired workers. There are several important dis-
tinctions between disabled-worker and retired-
worker status. First, in calculating benefits, the
earnings averaging period ends at the date of
disablement, and thus can be of different length
for persons of the same age. For retired workers,
that period remains the same for individuals in
the same birth cohort, regardless of date of re-
tirement. Second, disabled-worker benefits are
payable to individuals below age sixty-two, the
minimum age of eligibility for retired-worker
benefits. Third, individuals receiving disability
benefits before age sixty-five are not assessed an
early retirement penalty. Thus, a person apply-
ing for SSDI between ages sixty-two and sixty-
four will not have his or her benefits lowered by
the actuarial reduction that would be imposed
for receipt of retired-worker benefits. Fourth,
SSDI brings eligibility for Medicare at an age
younger than sixty-five, the age at which retired-
worker beneficiaries become eligible for Medi-
care. 
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Thus a worker who ceased paid work (volun-
tarily or involuntarily) at age fifty-five and ap-
plied for Social Security retirement benefits at
age sixty-two would have an AIME calculated
over a period that included seven years of zero
earnings (between ages fifty-five and sixty-two)
and a benefit that was reduced by 20 percent for
early receipt. If the same worker were able to
qualify for disability at age fifty-five, the averag-
ing period would be reduced by those seven
years, and no actuarial reduction would be im-
posed. Thus, older workers able to meet the So-
cial Security disability criteria—which are
somewhat relaxed at ages above fifty (Ycas)—
may assess early SSDI application to be a better
option than (1) later application for SSDI bene-
fits or (2) delaying receipt until becoming eligible
for retired-worker benefits. 

Additional benefits are payable to the
spouse, children, and survivors of disabled work-
ers under eligibility rules identical to those for
spouses, children, and survivors of retired work-
ers. Benefits are payable to a spouse who is sixty-
two or older (or at any age if he or she is caring
for a child who is under age sixteen, or is dis-
abled), although the spouse may receive only the
higher benefit for which she or he is eligible from
Social Security. Survivor benefits are payable at
age sixty, although if the survivor is disabled,
they may be received as early as age fifty. Howev-
er, the disability must have started before the
worker’s death or within seven years after the
death. 

Employer-provided disability benefits

These programs can be divided into those
which address short-term disability and long-
term disability. Short-term disability coverage is
most often paid sick leave. Although sick leave is
a benefit widely offered by U.S. employers, dura-
tion of benefits is limited to the accumulated sick
days. Some firms offer sickness and accident in-
surance, typically with a service requirement for
eligibility. 

Long-term disability coverage may be pro-
vided through separate disability policies or by
provisions in an employer-sponsored pension
plan. The Employee Benefit Research Institute
(www.ebri.org) estimates that about one-third of
U.S. workers are covered by long-term disability
policies other than Social Security. This percent-
age has actually declined, as has the percentage
of persons who are covered by pension plans that
offer a disability benefit. 

While these accounts are not necessarily
linked to employment, early withdrawals without
income tax penalty from Individual Retirement
Accounts and 401(k) and 403(b) accounts are al-
lowed when due to disability. 

Health care cost coverage

Disability presents an additional disadvan-
tage for security in retirement in that it is likely
to be associated with extraordinary (compared to
nondisabled individuals of the same age) medical
care expenses and to require costly physical care
that a nondisabled retiree does not face. If these
additional expenses were incurred during work-
ing years but were not covered by health insur-
ance, the individual’s ability to save for retire-
ment would have been further limited. When
other family members provide unpaid services,
these added responsibilities may reduce the care-
taker’s market earnings, and consequent savings
that the disabled individual could share in retire-
ment. Further, disabled workers not covered by
employer-provided health insurance are forced
into the individual insurance market, where cov-
erage may be denied, premiums may be higher
because of their greater health risks, or coverage
may be limited by preexisting condition clauses.

Health insurance is important for the treat-
ment and management of chronic conditions; its
absence may contribute to the association be-
tween chronic conditions and economic status.
SSDI beneficiaries are covered by Medicare fol-
lowing 24 consecutive months of benefit receipt.
These individuals may purchase ‘‘Medigap’’ in-
surance, although out-of-pocket costs for these
supplementary policies may limit purchase.
Clearly, health insurance coverage is important
to the treatment of chronic conditions, yet health
insurance coverage is less likely among the dis-
abled than among their healthy peers. Absence
of coverage reduces the probability of effective
treatment and management of work-limiting
chronic conditions. Consider two of the most
common chronic conditions among the elderly:
arthritis, affecting almost half of all elderly peo-
ple in the United States, and hearing loss, affect-
ing 22 million people. Among persons between
the ages of forty-five and sixty-four with arthritis,
only 46 percent have private insurance, com-
pared to 80 percent of those without arthritis.
Hearing loss can be effectively treated with hear-
ing aids, yet two out of three persons who are
sixty-five or older and have hearing loss do not
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use hearing aids, in part a consequence of Medi-
care not covering hearing aids. 

KAREN HOLDEN
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DISEASE PRESENTATION
Much was learned in the twentieth century

about disease and how it presents in children and
adults. Traditional medical teaching emphasizes
specific disease symptoms and signs that point to
a specific diagnosis. However, in the last several
decades it has become apparent that common
diseases often present differently in older adults.
This has lead to the concept of so-called atypical
disease presentation in older adults. The exact
prevalence of atypical disease presentation in the
elderly is unclear in the medical literature but
some researchers report that as many as 50 per-
cent or more of older adults, particularly those
who are frail, primarily present with disease
atypically. 

As people age, many bodily changes occur,
but two have major consequences for disease
presentation. The first is the inevitable alter-
ations that occur within the various body systems
that represent normal physiological changes of
aging. Many are unavoidable and alone do not
fully explain why older adults often present
atypically. However, some of these changes cer-
tainly set the stage for increased susceptibility
both to illness and to the way in which the disease
presents itself. A classic example is alteration in
thermoregulation with age, so that many older
people do not have a fever when infected. Other
examples are the increased risk for hyperther-
mia, hypothermia as well as dehydration due pri-
marily to the changes in the body’s ability to
control body temperature and detect thirst.
These normal consequences of aging coupled
with concomitant disease and medications often
together help set the stage for atypical disease
presentations. 
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The second change that occurs with aging is
related to the pathophysiological changes associ-
ated with aging, or the accumulation of disease.
Many of the most common diseases that affect
people increase in frequency and severity as the
body ages. The likelihood of developing major
diseases such as heart disease, diabetes, osteo-
porosis, stroke, and dementia all increase with
age. 

Another evolving concept that contributes to
atypical disease presentations in older adults is
the syndrome of frailty, understood as a vulnera-
ble state arising from multiple interacting medi-
cal and social problems. The syndrome of frailty
is critical to the understanding of disease presen-
tation in the older adult. It is the frail elderly who
most often present atypically. 

Traditional disease presentation

Learning how disease presents in adults is
the cornerstone of traditional teaching of those
in the medical profession and other health care
professionals. Health care practitioners learn
that each disease has a specific set of signs and
symptoms and are trained to sort through all of
this information to come up with the most likely
diagnosis for each set of signs and symptoms. Dif-
ferent diseases are classified and subsequently
taught according to the different body systems
and the symptom complexes in which they pres-
ent. Scanning any medical textbook would con-
firm this method of organization, as each chapter
usually deals with different body systems and the
diseases that affect it. 

Using this model of diagnosis would suggest
that if an older adult is having difficulty walking,
the health care professional would most likely as-
sume that the causative disease should be related
to the bones, muscles, or nerves that allow them
to walk. In this scenario an accurate diagnosis of
a broken hip may be made using traditional diag-
nostic approaches. However, in the older frail
adult the diagnosis could as easily be heart failure
or influenza as a broken hip. This emphasizes the
importance of the need for an understanding of
atypical disease symptoms in older adults, partic-
ularly those who are frail. 

Atypical disease presentation

The concept of atypical disease presentation
has been described by many in the literature.
The phrase geriatric giants has long been recog-

nized and taught in geriatric medicine and refers
to the usual way in which disease presents itself
in aging individuals. The commonly cited geriat-
ric giants include immobility, instabilty (falls), incon-
tinence, and intellectual impairment. These four
syndromes are often the way in which disease
presents itself. Other terms have also been used
to describe the way older adults present with dis-
ease and these include silent presentation and non-
specific presentation. 

Several studies conducted in the 1980s and
1990s have shown that atypical disease presenta-
tion may indeed be the most common type of dis-
ease presentation in the older adult. One study
found that 36 percent of all elderly persons ad-
mitted to hospital presented atypically. When the
population was stratified for frailty, 60 percent of
those who were frail at the time of admission
presented atypically, compared to 25 percent of
those that were previously well. This emphasizes
the interaction between frailty and atypical dis-
ease presentation. 

Types of atypical disease presentation

The most common form of atypical disease
presentation is with one or several of the geriatric
giants listed above. It is important to recognize
that one of the geriatric giants may be the pre-
senting complaint but often many coexist. The
key to recognizing the geriatric giants as a pre-
sentation of disease is to understand that a new
appearance of a geriatric giant in an older indi-
vidual is often a sign of a new illness. Likewise,
a worsening of any of these giants equally signi-
fies a problem worthy of assessment. Therefore,
it is important to understand how an older per-
son was functioning when they were well in
order to notice the new onset of a geriatric giant
or worsening of one. 

Understanding an individual’s level of func-
tion is key to understanding the importance of
the geriatric giants for picking up disease in
older adults. An older person may have difficul-
ties getting around inside and outside their
home due to underlying diseases such as osteoar-
thritis and require a walker. This may be their
normal level of function. However, if this same
individual is now unable to get up from bed and
stand this should indicate that something is
wrong and should be considered an atypical pre-
sentation of some disease (immobility). 

Likewise, when an individual begins to fall
(instability) for no apparent reason, the body
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may be saying that it is sick and this may be the
way in which an acute illness is presenting. A new
onset of incontinence (either urinary or fecal) is
often a marker of an underlying recent illness
that also deserves attention. 

Acute confusion in an older person is nearly
always associated with a new underlying illness.
An illness presenting this way would be present-
ing as one of the geriatric giants-intellectual im-
pairment. In medical terminology this is referred
to as delirium, which is an acute change in cogni-
tion often associated with inattention. Dementia
is also a cause for intellectual impairment but is
chronic in nature and slowly progressive. Those
with an underlying diagnosis of dementia are at
increased risk of developing delirium if ill for any
reason. 

Any change in an individual’s normal level of
function requires consideration in order to rule
out any possible new illness that may be contrib-
uting to the problem. It was found in one study
that delirium was the most common form of an
atypical disease presentation, being the present-
ing symptom in 50 percent of those presenting
atypically. Falls and immobility combined ac-
counted for 21 percent of the atypical presenta-
tions and nonspecific functional decline for
another 20 percent. 

Implications of atypical disease
presentation

While atypical disease presentation may in-
deed be the norm for older frail adults present-
ing with disease, the implications of this type of
presentation are less well understood. Those
adults who present atypically tend to do worse in
terms of adverse hospital outcomes, particularly
in terms of admission to long-term care facilities
following discharge from an acute care hospital.
They are more often restrained in hospital, given
nighttime sedation, and wind up with pressure
ulcers than those who present typically. These
older adults, particularly those who are frail,
tend to have a poorer prognosis than those who
present with typical disease symptoms. 

Differential diagnosis of atypical disease
presentations

The differential diagnosis of atypical disease
presentations in older adults is as encompassing
as the entire spectrum of medicine. Virtually any
disease, either acute or the worsening of a chron-

ic illness, may be the precipitating cause for any
atypical disease presentation in an older adult.
However, there are a few common illnesses that
account for the majority of these cases. The more
common illnesses to consider would be: 

1. Infection (urinary, pneumonia, sepsis, other)
2. Ischemic heart disease (congestive heart fail-

ure, myocardial infarction, other)
3. Medications (alcohol, prescription and non-

prescription)
4. Metabolic abnormalities (dehydration, elec-

trolyte imbalance, other)

This is by no means meant to be an exhaus-
tive list but will certainly assist in formulating a
management plan for further assessment and
subsequent treatment for these individuals. In-
vestigations targeted to identify these common
causes of disease in the elderly will yield positive
results the majority of the time. 

Management

The management of elderly patients who
present with atypical disease presentations be-
gins with initial recognition of their illness. All
too often recognition that the person is sick goes
unnoticed. It is not uncommon for health care
providers, patients, and their families to attribute
some of the symptoms as synonymous with
aging, and they may not even seek medical atten-
tion. It is of paramount importance to recognize
when illness is present and to seek medical atten-
tion. It is then the responsibility of the health
care providers to recognize this call for help, in-
vestigate appropriately, and treat reversible
causes. 

It is important to target investigations in
order to identify the most common cause for the
atypical presentation of an illness. Simple investi-
gations including blood work, cultures, and x-
rays are often invaluable in pinpointing a cause.
It is also important to review all medications that
the individual is taking including prescription
drugs, over-the-counter preparations, and alco-
hol use. Inquiring about compliance with medi-
cations is also prudent, because missing some
medications or taking too many of an other can
equally be the cause of the atypical disease pre-
sentation. Once the cause is found, appropriate
medical management can proceed. 

Of paramount importance in the treatment
of older, frail adults, particularly in hospital, is
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appropriate treatment strategies to prevent fur-
ther complications of hospitalization. It is well
known that elderly adults, once hospitalized, are
at increased risk of complications from both the
treatment as well as bed rest. It is important to
be cognizant of this and promote early mobiliza-
tion, adequate nutrition, and appropriate main-
tenance of physical functioning to try to avoid
these complications. 

Conclusion
Atypical disease presentation in older adults

is very common and in fact is the most common
presentation of illness in the frail older adult. It
is merely the body’s way of indicating that it is
unwell and that it requires attention and treat-
ment. The underlying cause for these disease
presentations is often a common medical prob-
lem such as infection, congestive heart failure, or
medications (too much or too little). A compre-
hensive review of a person’s medical history and
functional history is required along with a de-
tailed review of all medications. Targeted investi-
gations will often reveal the underlying cause
and treatment of this is often successful. Howev-
er, older adults presenting with atypical disease
presentations may have poorer health outcomes
then those who present with typical disease
symptoms. The understanding that disease pres-
ents differently in older adults is one of the main
reasons why specialties such as geriatric medicine
and geriatric psychiatry have evolved into the
disciplines that they are today. 

PAMELA G. JARRETT, M.D., F.R.C.P.C.
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DISENGAGEMENT
The year 1961 was a watershed in the emer-

gence of theory in the field of aging. That year
saw the publication of Elaine Cumming and Wil-
liam Henry’s book Growing Old, in which the
term disengagement was introduced. This was the
first time a distinct theory of aging emerged in
scientific form, signaling the beginning of theo-
retical consciousness in social gerontology and
setting the stage for the development of a range
of alternative theoretical challenges. 
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Cumming and Henry described disengage-
ment as ‘‘an inevitable mutual with-
drawal . . . resulting in decreased interaction be-
tween the aging person and others in the social
systems he belongs to.’’ Their study was based on
data generated from the Kansas City Study of
Adult Life, wherein age comparisons of levels of
various kinds of social involvement and ego in-
vestment, as well as attitudinal changes, provided
evidence of the disengagement process. In-
formed by Talcott Parsons’ social systemic theo-
rizing, Cumming and Henry argued that aging
could not be understood separately from the
characteristics of the social system in which it is
experienced. In turning to the social system for
clues to the aging process, the authors explained
a person’s actions in terms of the ongoing opera-
tions of the system of which he or she is a part.
For example, in modern societies, with the em-
phasis placed on standards of achievement and
efficiency, the social system, in order to be a via-
ble one, requires its work to be done effectively
and expeditiously. Elderly persons, they argued,
do not contribute to the system with the compar-
ative efficiency of younger adults, and thus pres-
ent a burden to it. The functional maintenance
of social systems, therefore, requires some mech-
anism for systematically disengaging older per-
sons from major life roles, roles critical to social
system maintenance. 

While people make decisions concerning
their life course, the choices they make are nor-
matively defined. By internalizing the norms and
values of society (thus becoming fully socialized),
the individual becomes part of the social order,
carrying out the needs of the social system of
which he or she is a part. The individual, in dis-
engagement theory, in effect takes it as his or her
obligation to disengage for the benefit of the so-
cial system. The extent to which one actualizes
disengagement will determine how well one is
adjusted or happy in old age. As Cumming and
Henry state, ‘‘The factor with the greatest bear-
ing on morale seems to be the ability to disen-
gage’’ (p. 209). 

The ultimate form of disengagement is
death. As aging persons withdraw from more
and more social roles, they come closer to a final
preparation for separation from the social order.
By gracefully removing oneself from society and
making room for others, one is ‘‘free to die’’
(Cumming and Henry, p. 227), without disrupt-
ing the equilibrium of the system. Dying, there-
fore, is the final contribution one makes to

societal functioning. Death, in time, sustains the
ultimate efficiency of the social system. 

Disengagement theory analyzes individual
adjustment in old age by focusing on the needs
and requirements of the social system. The pro-
cess of disengagement is a gradual one, with con-
tinued withdrawal in later life being the hallmark
of success. Cumming and Henry compared per-
sons age eighty and over with those in their sev-
enties; the former are described as more
adjusted because of their greater degree of dis-
engagement. Individuals, in effect, must aim to-
ward becoming more and more ‘‘settled’’ in old
age. To the extent this is achieved, society re-
mains in a state of equilibrium. However, when
the process fails—when persons remain engaged
well into later life—it represents a dysfunctional
infringement on system maintenance. These
‘‘late-life engagers’’ represent the problem of old
age in disengagement theory. By disrupting ‘‘so-
cial necessity,’’ they present a burden to system
efficiency. As such, the system is responsible for
either providing room for their quirks or forcing
them to disengage along with others, who, by
and large, typify disengagement. In the diseng-
agement process, it is eventually system adjust-
ments and readjustments that sustain the norm.
In effect, the system’s long-term equilibrating
needs stand as its own system of adjustment. 

Critical assessment of disengagement
theory

Disengagement theory generated consider-
able controversy in the field of aging (see Hoch-
schild, 1975, 1976, for a review of this debate).
Activity theorists, especially the symbolic interac-
tionists (e.g., Rose, 1964), referred to the idyllic,
unreal qualities of the disengagement argument.
They also brought to bear data showing that in-
dividuals resented forms of disengagement such
as mandatory retirement and other age-related
exclusionary policies. Furthermore, data were
marshaled to show that older workers were not
necessarily less efficient than younger ones. 

Responding to the controversy, Cum-
ming and Henry offered separate revisions of
their theory. In her article entitled, ‘‘Further
Thoughts on the Theory of Disengagement’’
(1963), Cumming reacted to the problem of dif-
ferential adjustment or individual variations in
the disengagement process by offering a psycho-
biological explanation for it. According to this
approach, those who are temperamentally ‘‘im-
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pingers’’ are most likely to remain engaged,
while ‘‘selectors’’ are most likely to disengage in
later life. Aside from this amendment, the theory
remains essentially the same. Henry’s (1965)
more extreme revision of disengagement theory
practically abandons it in favor of a more ex-
pressly developmental perspective. 

Arlie Hochschild (1975, 1976) also presented
both a theoretical and empirical critique of Cum-
ming and Henry’s argument, addressing vaguely
defined concepts and logical flaws in the ap-
proach. She summarized these as the ‘‘escape
clause,’’ ‘‘omnibus variable,’’ and ‘‘assumption of
meaning’’ problems. The ‘‘escape clause’’ refers
to the fact that the theory is unfalsifiable. Hoch-
schild presented evidence, obtained from Cum-
ming and Henry’s own data, showing that a
significant proportion of elderly persons do not
systematically withdraw from society. Yet, Hoch-
schild pointed out, Cumming and Henry’s de-
scriptions of these kinds of older people as being
‘‘unsuccessful’’ adjusters to old age, ‘‘off time’’
disengagers, or members of ‘‘a biological and
possibly psychological elite’’ (Hochschild, 1975,
p. 555) provide a means for ‘‘explaining’’ virtual-
ly any type of continued engagement in later life,
making the theory impossible to refute empiri-
cally. 

The ‘‘omnibus variable’’ problem refers to
the over-inclusiveness of the variables age and
disengagement in Cumming and Henry’s ap-
proach. Hochschild described age and diseng-
agement as ‘‘‘umbrella’ variables that crowd
together, under single titles, many distinct phe-
nomena.’’ For example, while an elderly person
may experience disengagement from former
work associates, he or she may, at the same time,
be more community-involved, church-centered,
or family-oriented. Hochschild argued that the
use of these two variables to explain adjustment
in old age ignores the diverse and complex pro-
cesses involved in growing older. 

The ‘‘assumption of meaning’’ problem re-
fers to the theory’s preference for inferring com-
pliance from behavior. Cumming and Henry
argued that elderly individuals willingly with-
draw from society; yet, they did not provide data
to adequately address this issue. For Hochschild,
‘‘What is missing is evidence about the meaning of
the daily acts that constitute engagement or dis-
engagement’’ (1976, p. 66). 

The disengagement approach also has been
criticized for ignoring the impact of social class

on aging experiences. Laura Olson (1982) ar-
gued, for example, that the theory’s ‘‘free-
market conservative’’ view leaves unquestioned
how the class structure and its social relationships
prevent the majority of older people from enjoy-
ing a variety of opportunities or advantages. Dis-
engagement theory precludes virtually any type
of social conflict. Indeed, when one confronts his
or her society or has some self-investment in it,
he or she is considered to be maladjusted, a form
of deviance from this perspective. 

Cumming and Henry’s social systemic theo-
rizing painted a very deterministic picture of
human behavior. Their approach ultimately de-
picts the individual as being fused with society,
becoming what Alvin Gouldner (1970) called an
‘‘eager tool’’ of the system. Lacking the freedom
to act ‘‘on their own,’’ persons exist within the
system only by virtue of carrying out behavior
that is normatively prescribed. There is no sense,
from this point of view, that persons can recog-
nize their own interests as members of society.
What they do recognize is the realization of an in-
ternal social program that moves them along.
And, since it’s the systematically normative
movement of members that disengagement theo-
ry is concerned with, individual aging experi-
ences disappear altogether. The details, the
circumstantial contingencies, and the variety of
ongoing situations, wherein persons experience
their social lives, are treated as nuances on com-
mon systemic themes. Thus, we’re left with little
understanding of how members of a social sys-
tem grow older in it, except for a very general
conception of socialization. 

Despite the limitations of disengagement
theory, it has had a profound effect on the field
of aging. Its emergence marked the first time for-
mal theoretical concerns had gained the atten-
tion of gerontologists. This set the stage for the
development of a number of alternative theoreti-
cal viewpoints, including exchange theory, sub-
culture theory, the age stratification approach,
modernization theory, and the political economy
perspective. Disengagement theory continues to
influence research that examines the place of
older adults in society at large (e.g., Johnson and
Barer, 1992; Tornstam, 1989; Uhlenberg, 1988).

PATRICIA PASSUTH LYNOTT

ROBERT J. LYNOTT

See also LIFE COURSE; PRODUCTIVE AGING; THEORIES,
SOCIAL. 
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DIVORCE: ECONOMIC ISSUES
Divorce is a major stage in life for large num-

bers of older men and women in the United
States (and many other countries). For example,
in the United States in 2000, there were more
than a million women over the age of sixty-two
who were either divorced or separated. Until
now this group of women has been relatively in-
visible within the elderly population. 

Difficult as it is to believe, few statistics have
been published on divorced older persons and
their economic situation. It is common practice
in statistical tabulations published by the U.S.
Bureau of the Census to combine divorced per-
sons with those who ‘‘never married’’ and/or
those who are ‘‘widowed.’’ The result is that we
know relatively little about this important sub-
group of the elderly population. Yet this group
is destined to become much more important in
years to come, given the fact that divorce rates in
the United States have soared to record high le-
vels. 

The economic well-being of many older per-
sons has improved over the years. At the same
time, there has been increasing concern about
those elderly persons whose economic situation
remains poor. Numerous studies have docu-
mented that poverty among older persons is in-
creasingly concentrated among older women
and minorities. Also, there is growing agreement
among researchers and policymakers that more
attention must be given to understanding why
poverty persists among these groups and the fea-
sibility of alternative policies that would effective-
ly respond to the problems. 

The economic situation of divorced older
women

Overall, the income situation of older di-
vorced women is not very good. Many are poor,
and most of the rest have very low incomes. For
example, survey data for 1998 indicate that al-
most one-quarter of older divorced women had
yearly total incomes below the poverty line (So-
cial Security Administration). 

There are also large differences in the
sources of income by poor and nonpoor divorced
older women. The poor women receive almost al
of their income (86 percent) from Social Security
programs. In contrast, income form work, em-
ployer-sponsored pensions, and interest plays a
much more important role for those with in-
comes above the poverty level. 
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A team of researchers at Brandeis University
(including this author) focused on the economic
situation of older divorced women in the late
1980s. It is widely known that the rate of poverty
among all older women is very high, and much
higher than for older men. Among older women,
however, poverty rates vary greatly. Table 1
shows the 1989 rates for various subgroups of
older women. It indicates that, based on a na-
tional sample of the U.S. population, poverty
rates are significantly higher for women who are
divorced or separated than for the other sub-
groups of older women. If the divorced group is
broken down further by ethnic status (not shown
in the table), the poverty rates in that year were
even higher for minority women: 43 percent for
Latino and 46 percent for nonwhite divorced
older women. 

What about the future?

Social Security benefits are a basic source of
income at later ages for most Americans. The
federal government’s Social Security Administra-
tion, in conjunction with several nonprofit re-
search institutions (the Brookings Institution,
the Urban Institute, and the RAND Corpora-
tion), has developed a projection model to esti-
mate future differences in Social Security
benefits by marital status. The model focuses on
men and women born between 1931 and 1960.

Not surprisingly, the Social Security model
projects that total income at retirement will be
larger for men that for women, regardless of

Table 1
Poverty among Older Women Age 45 or Over in 1989

SOURCE: Crown, W. H.; Mutschler, P.; Schultz, J. H.; and
Loew, R. The Economic Status of Divorced Older Women.
Waltham, Mass.: Policy Center on Aging, Heller Graduate
School, Brandeis University, 1993.

when they were born. However, Social Security
benefits are projected to differ greatly for men
and women of different races, marital statuses,
and educational attainments. Women are pro-
jected to receive the largest share of their total in-
come from Social Security benefits. And looking
only at older divorced persons, the model esti-
mates that divorced men will receive 12 to 17
percent higher monthly Social Security benefits
than divorced women. 

Two key developments
Two developments over recent years help to

explain those projections, which will have an im-
portant impact on the economic situation of di-
vorced persons: 

• Changes in the divorce laws with regard to
the switch in most states to ‘‘no fault’’ divorce
(especially regarding alimony and child sup-
port payments) have important implications
for the economic welfare of divorced women
in their later years.

• As employer-sponsored pensions grow in im-
portance as a source of retirement income,
older women are likely to be in an increas-
ingly disadvantaged position if current prac-
tices and laws do not change.

The ‘‘divorce revolution’’ was launched in
1970, the year that California passed no-fault di-
vorce legislation. No-fault divorce laws have
shifted the focus of the legal process from moral
questions of fault and responsibility to economic
issues of ability to pay and financial need. Ironi-
cally, although divorce reform was not intended
to create fewer equitable settlements for women,
in many cases that has been their precise effect.
The no-fault divorce laws promised the abolition
of all sexist, gender-based rules that failed to
treat wives as equals in the marital partnership.
However, a problem arises when the legal system
ignores the very real economic inequalities that
still exist between women and men in the larger
society. Those inequalities are largely a function
of the primary responsibility still assigned to
women for the care of their husbands, children,
and frail elders. The economic discrepancies be-
tween the sexes also reflect society’s hesitancy to
assign a monetary value to women’s domestic
work. Thus, by treating women and men ‘‘equal-
ly’’ at divorce, the legal system largely ignores the
very real economic inequalities that marriage
creates as a result of the division of labor within
marriage. 
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The no-fault standards for alimony and
property awards may be shaping radically differ-
ent economic futures for divorced men and
women. However, research to date on this issue
is inconclusive. While some research indicates
that the resulting financial situation of women
under no-fault settlements is worse than for men,
the study reported by Jacob concluded that the
effects of no-fault divorce legislation on the eco-
nomic status of divorced women may be neutral
or even positive. 

The second new factor affecting women is
the evolution of pensions in the workplace. Em-
ployer-sponsored pensions play an increasingly
important role in providing adequate retirement
incomes for significant numbers of Americans.
However, data show that large numbers of di-
vorced women will not be covered by these plans,
either through their own work or based on the
pension plans of their former spouses. For exam-
ple, in 1998 only 22 percent of unmarried
women over the age of 64 received a private pen-
sion, compared with 31 percent of all aged units
(Social Security Administration). 

This situation is likely to have important fi-
nancial consequences if it continues. Today pen-
sion accruals for many workers represent
substantial personal wealth. This results primari-
ly from growth since the 1960s in pension plan
coverage and improvements in both pension
benefit levels and vesting provisions (i.e., the
years of service required before the worker ob-
tains a legal right to his or her benefit). 

Such accruals have become the subject of
greater attention from attorneys and the courts,
especially with regard to the question of a
spouse’s financial interests in pension wealth
upon the dissolution of a marriage. How spousal
rights to pensions are treated legally depends to
a large extent on whether a particular state em-
braces community-poverty rules for a husband
and wife, subscribes to common-law rules modi-
fied by the adoption of the Universal Dissolution
of Marriage Act, or accepts the pure common-
law concept of the property of husband and wife.
For instance, in pure common-law jurisdictions,
separate property remains such upon a marriage
dissolution, and only jointly held property is di-
vided and distributed. In New York (a common-
law state), for example, pension benefits or ex-
pectations would normally be classified as
separate property, and therefore no subject to
distribution on divorce. In contrast, in the Cali-

fornia case of Smith v. Lewis (California is a com-
munity-property state), a wife successfully sued
her divorce attorney for malpractice because he
neglected her interest in her husband’s pension.

Social Security provisions relating to
divorce

The Social Security program provides more
than twelve different types of benefits—each with
its own unique set of eligibility rules and often
with different benefits structures. To understand
the different benefits provided by the program,
it is useful first to distinguish the difference be-
tween primary and secondary beneficiaries. A
primary beneficiary is a person who receives a
benefit based on his or her own work in Social Se-
curity-covered employment. In contrast, a sec-
ondary beneficiary is a person who receives a
benefit because of his or her relationship to a re-
tired worker, a disabled worker, a deceased in-
sured person, or an insured ex-spouse not yet
receiving benefits. 

One group of secondary beneficiaries relates
to spouses: the aged spouse benefit, the child in
care spouse benefit, and the divorced spouse
benefit. Regarding the last, someone who is sixty-
two years old (or older) and was married to a per-
son for ten or more years is eligible to receive a
divorced spouse benefit if he or she is divorced
from that person and the person is a retired or
disabled worker or is a living insured person
sixty-two years old or older. 

Another type of eligibility arises from being
the survivor of a deceased insured person. A di-
vorced person who is at least sixty years old and
whose ex-spouse is deceased is eligible to receive
a surviving divorced spouse benefit if the mar-
riage to the ex-spouse lasted ten years or more.
In addition, divorced persons who survive their
ex-spouses can qualify for child in care benefits
or disabled survivor benefits. 

The amount paid to a secondary depends on
a complex calculation of lifetime average earn-
ings, determining what is called the ‘‘primary in-
surance amount’’ (PIA). The PIA is calculated
from the lifetime earnings record of either the
retired/disabled person or the insured person.
The benefit amount of an aged spouse or a di-
vorced spouse retiring at the ‘‘normal retirement
age’’ (currently age sixty-five but scheduled to
rise gradually to age sixty-seven) is equal to 50
percent of the calculated PIA. Thus, generally
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the worker receives an amount twice as large as
the worker’s spouse or ex-spouse. However, an
aged widow(er) or a surviving divorced spouse
can receive a benefit equal to 100 percent of the
PIA if the benefit received at the ‘‘normal retire-
ment age.’’ All benefits before the ‘‘normal retire-
ment age’’ (regardless of marital status) are
reduced on the basis of actuarial calculations
using estimates of average life expectancy at any
particular ‘‘early retirement age.’’ 

To receive secondary benefits, a person can-
not be married to a new partner. A new marriage
generally makes a person ineligible to receive,
for example, a divorced spouse benefit. Also, a
remarried person cannot collect a surviving di-
vorced spouse benefit (unless his or her current
marriage occurred after the age of sixty). 

Another complexity of the benefit calculation
arises when the divorced person is also eligible
for a primary benefit, that is, a benefit based on
his/her own work history. When a person’s pri-
mary benefit exceeds his or her secondary bene-
fit, only the primary benefit is paid. Thus, most
aged women who are divorced do not receive di-
vorced spouse benefits because of their own work
history that entitles them to higher primary ben-
efits. However, the benefit determination is not
either-or decision. In many cases a person may
receive both a primary benefit and part of a sec-
ondary benefit. The primary benefit is paid in
full but, if relatively small, is supplemented by
the spouse benefit up to the amount the person
would have received as a spouse without any
work history. And if an individual is eligible for
two or more secondary benefits, generally only
the highest secondary benefit is paid. Thus, the
general operative principle is that an individual
cannot pyramid benefits based on two or more
eligibility statuses but can receive only a (combi-
nation of) benefits(s) equal to the largest of the el-
igible benefits. 

Employer-sponsored pensions and
divorce

As indicated above, an employer-sponsored
pension is often an important asset that becomes
part of the discussions that occur with regard to
the disposition of marital property during a di-
vorce. The federal Retirement Equity Act of 1984
provides for the issuance of a ‘‘qualified domestic
relations order’’ that can be used by a court to
split a pension benefit or account between di-
vorcing spouses, effectively dividing the pension
without the need to place a monetary value on it.

There are situations, however, where a divi-
sion of the pension equally between both parties
in a divorce may not be in their best interests. In
some cases, for example, other assets within the
marriage cannot be easily split (such as a home,
trusts, or other real property). In these cases it
may be best to determine the monetary value of
a future pension benefit so that it may be offset
against the value of other marital property. 

In the case of ‘‘defined contribution’’ pen-
sion plans, the value of benefits accruing to a par-
ticular worker can be determined quite easily.
Defined contribution plans establish separate ac-
counts for each worker that are valued periodi-
cally—often daily. 

The benefits of ‘‘defined benefit’’ pension
plans cannot be valued so easily, and the benefits
generally cannot be assigned or transferred to
some other person. There are nearly forty-two
million working men and women in about fifty-
five thousand, private-sector defined benefit
pension plans. The most distinguishing charac-
teristic of these plans is that they promise to de-
liver a clearly specified (i.e., defined) benefit
amount based on a formula that typically relates
the worker’s benefit to years of service and
(somewhat less frequently) to the earnings level
of the worker. Thus, the value of these pensions
in the future depends on the evolving work his-
tory of each worker and any changes in the bene-
fit promise made by the employer in future
years. This means that in the case of divorce, it
is not a straightforward exercise to place a lump-
sum monetary value on defined benefit plan as-
sets held by a worker at any moment in time. 

Possible Social Security changes

It is often suggested that Social Security ben-
efits paid to divorced spouses are two low. The
50 percent of the ex-spouse’s Social Security PIA
received by many divorced spouses is typically
below the poverty index used by the federal gov-
ernment to assess income adequacy. Thus it has
been suggested, for example, that the divorced
spouse benefit be increased to, say 75 percent of
the PIA. This would bring the benefit level
roughly into line with the levels received by other
beneficiary groups composed primarily of un-
married women (e.g., disabled widows and child
in care widows). However, this benefit level
would still be below the regular widow’s benefit
of 100 percent of the PIA. 

Some people fear that raising divorce benefit
levels will encourage divorce relative to the cur-
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rent law. Such a reform, however, is unlikely to
have a significant effect on young or middle-aged
persons who are not apt to be thinking about
their retirement years when divorce is consid-
ered. Even at later ages, however, such a change
is unlikely to have a major effect, given the many
other considerations that go into such decisions.

With a continuing focus on federal budget-
ary matters and the possible ‘‘privatization’’ of
Social Security benefits, benefit level reform has
received little political attention. Because of this
and the lack of information, it is not likely that
the economic issues related to divorce and its im-
pact in old age will be addressed in the near fu-
ture. 

JAMES H. SCHULZ

See also DIVORCE: TRENDS AND CONSEQUENCES; MAR-

RIAGE AND REMARRIAGE; PENSIONS; SOCIAL SECURITY;
WIDOWHOOD: ECONOMIC ISSUES. 
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DIVORCE: TRENDS AND
CONSEQUENCES

Divorce is the voluntary, legal termination of
a marriage. To understand how divorce influ-
ences the aging experience, a life-course per-
spective is particularly informative. A major tenet
of this approach is that history shapes an individ-
ual’s life experience. In terms of divorce, this is
certainly true, as documented by the variations
in divorce statistics by historic period and birth
cohort. The life-course perspective also contends
that the timing of life transitions influences how
they are experienced. Thus, divorcing in early

adulthood is likely to constitute a very different
experience than divorcing later in life. Young
and old adults face different developmental chal-
lenges, and they differ in the types and amount
of resources they possess for dealing with life
changes like divorce. 

Even when divorce occurs in early adult-
hood, it can affect one’s later years. This may
occur as a result of individuals divorcing in their
twenties, thirties, or forties, and then remaining
divorced throughout their lives. Timothy Bru-
baker has labeled these persons the career di-
vorced, and, as a result of declining remarriage
rates, their numbers are growing (see Uhlen-
berg, Cooney, & Boyd). However, even for those
who remarry, divorce may have a cumulative
and lasting impact, as some consequences of di-
vorce are not easily reversed. The life-course
perspective emphasizes how events such as di-
vorce differ in their impact depending on the life
experiences that preceded them. Finally, this
perspective considers individuals within their
family and social systems. Because of family in-
terdependencies, individuals may be affected by
events such as divorce even when they occur to
someone other than themselves. These princi-
ples of the life-course perspective shed light on
the interplay of aging and divorce. 

Divorcing in middle and late life

Although most divorces occur in early adult-
hood to couples whose marriages have lasted less
than a decade, divorcing is not unheard of in the
second half of life. According to the National
Center for Health Statistics, 12 percent of di-
vorces granted in 1988 in the United States in-
volved persons in marriages of over twenty years
duration. About one-third of the half-million di-
vorces granted that year were to men age forty
and over, and 25 percent involved women in
midlife or beyond. After age sixty-five, only two
out of one thousand married men are likely to di-
vorce in a given year, and fewer than two of every
one thousand women age sixty-five and over di-
vorce. 

Yet, many more middle-aged and older
adults divorce in early adulthood and reach later
life in that status. Between 12 and 18 percent of
individuals between forty-five and sixty-four
years old reported their marital status as di-
vorced in 1998 (depending on sex and age). In
addition, 6.1 percent of men and 7.1 percent of
women age sixty-five and older were divorced.
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This compares to 3.6 percent of older men and
3.4 percent of older women were divorced in
1980. The rapid growth in the rate of divorce for
older adults has led demographers to project
that the likelihood of divorce may be as high as
11 to 18 percent for baby boomers who reach
midlife (age 40) in an intact first marriage. 

What leads couples to divorce in later life,
after many years of marriage? A 1970s Canadian
study of over two hundred individuals divorcing
after twenty or more years of marriage found
that adultery, alcoholism, and incompatibility
were frequently given as causes. In this sample,
75 percent of the middle-aged and older adults
noted long-term marital unhappiness, and about
half claimed to have postponed divorce until
their children were adults. Research done in the
1990s comparing predictors of divorce for per-
sons of different marital durations indicated that
personality factors (e.g., neuroticism, disagree-
ableness) were not linked to a heightened risk of
later-life divorce, although they predicted di-
vorce earlier in marriage. Thus, situational fac-
tors and incompatibility appear more predictive
of divorce in later life than individual personality
factors. 

The impact of a recent midlife or later-life di-
vorce on individual well-being varies by gender.
One study of individuals age fifty and over who
had ended long-term marriages found that
women reported more feelings of guilt, confu-
sion, anger, avoidance, and helplessness, postdi-
vorce, than did men. Compared to widows,
however, neither sex appeared markedly disad-
vantaged emotionally or psychologically. Simi-
larly, Walter Gove and Hee-Cheen Shin (1989)
found that the only significant difference in ad-
justment between divorced and widowed women
was that the former felt more ‘‘trapped’’ after
marital disruption; while divorced men actually
reported better adjustment than widowed men.
Studies also indicate that the effects of divorce on
emotional adjustment are no worse for persons
divorcing in middle or late life than those ending
marriages voluntarily in younger adulthood. In
fact, a longitudinal study conducted in the 1990s
revealed positive outcomes for women divorcing
in midlife. Paul Costa and Ilene Siegler (1999)
found that women who divorced between ages
forty and forty-nine became more active and out-
going, whereas men in this age range who di-
vorced exhibited reductions in their sociability
and achievement strivings. According to the life-
course perspective, role experiences in marriage

may shed some light on these outcomes. A posi-
tive adjustment to divorce could be explained by
considering the distress experienced by persons
in their in marital role prior to divorce. For ex-
ample, women who are able to escape an abusive
marriage after years of violence may have fewer
physical and psychological symptoms after di-
vorce. 

Personal well-being following divorce also
depends on social support, with some types of
support being more helpful than others. Having
a confidant who provides emotional and social
support has been linked to reduced depression
following divorce, while receiving material sup-
port can have a negative psychological effect. In
addition, specific sources of support may vary
based on age and gender. Middle-aged and older
adults who divorce may not consider their par-
ents as useful sources of help, while offspring
may be more significant sources of support for
this age group. In Carol Wright and Joseph Max-
well’s 1991 study of persons divorcing after an
average of twenty-eight years of marriage,
women were more likely than men to rank
grown children as the most helpful source of sup-
port. They received more advice, services, and fi-
nancial, social, and emotional support from
offspring than did men. In contrast, friends and
parents reportedly provided more support than
offspring to men. 

The fact that adult offspring are more avail-
able to and supportive of their mothers than
their fathers following later-life divorce is consis-
tent with findings regarding relations between
adult children and parents who have divorced
years earlier. Both Teresa Cooney (1994) and
William Aquilino (1994) reported that when the
parents of young adults divorced after long-term
marriages, rates of intergenerational visitation
and contact were significantly reduced, especially
with fathers, compared to rates for still-married
parents and their adult children. Divorce also
seems to result in a more voluntary relationship
between adult children and parents. In divorced
families, contact between young adults and their
parents was associated with the younger genera-
tion’s feelings of closeness to parents, whereas
contact appeared to be motivated by something
other than, or in addition to, affection, perhaps
obligation, in families with married parents.
Aquilino also found that older, recently divorced
parents provide less emotional, practical, and fi-
nancial support to their sons (but not their
daughters) than parents who are still married. 
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The career divorced

Divorce early in adulthood has been linked
to both advantages and disadvantages in later
life. Some outcomes associated with divorce have
cumulative, negative effects, so that, as time pass-
es, the disadvantages precipitated by the divorce
actually increase—or at least are not relieved.
For example, the economic setback many women
experience with divorce may not be dramatically
reversed unless they remarry. 

Similarly, the effects of earlier divorce on
family relations can be especially enduring. As
with recent divorce, both career divorce and ear-
lier divorce followed by remarriage result in
poorer quality relations between older parents
and their adult offspring. Previously divorced
parents, especially fathers, have less contact with
their adult offspring than married parents, with
reductions in interaction being particularly
strong for those who divorced when their chil-
dren were very young. Regarding affective rela-
tions, adults whose parents have divorced feel
less loved and listened to by their older fathers
than those with continuously married parents.
Reduced contact and affection also translate into
reduced support for aging parents who have di-
vorced at some point in adulthood, as older men
who have been divorced perceived significantly
less potential support from their adult offspring
than do continuously married men. Adults in
general, however, believe offspring bear some
responsibility for the care of their aging parents,
even when parents have divorced. But most peo-
ple consider the level of responsibility to be high-
ly contingent on the parents’ contact and
commitment to their children over the preceding
years. Support to aging parents, therefore, may
be seriously jeopardized by divorce, especially
when marital disruption occurred relatively early
and substantially altered the ongoing relation-
ship between parent and child. 

Divorcing in earlier adulthood has been
shown to have some long-term positive conse-
quences for older adults. By coping with the di-
vorce transition during one’s earlier years, some
individuals appear to gain important survival
skills and character strengths that pay off in late
life. One study found that women who had expe-
rienced divorce early in their life course demon-
strated better adjustment to widowhood after
age sixty. These previously divorced older
women were more self-sufficient, and they
adapted to the widowhood transition more effec-
tively than did continuously married women. 

Effects of divorce in the family system

Because older adults are heavily involved in
exchange relationships with members of their
families, divorce may affect their lives even when
it occurs to someone else in the family. Colleen
Johnson (1988) reported that two-thirds of the
adults she studied turned to aged parents for in-
strumental support, especially childcare and
other services, following divorce. In addition,
emotional support and practical advice are fre-
quently offered. According to Raeann Hamon
(1995), however, older parents struggle with
finding a balance between offering support and
avoiding interference in their children’s postdi-
vorce lives. 

The grandparent-grandchild relationship
also is subject to dramatic change when adult off-
spring divorce. Whether these relationships are
intensified or weakened clearly depends on the
custodial status of the divorcing offspring. Be-
cause mothers still maintain primary custody of
children in the majority of divorces, maternal
grandparents often experience heightened in-
volvement with their grandchildren following an
adult child’s divorce. This intensified grand-
parental role typically results from the increase
in assistance they are providing to the single, cus-
todial mother (their daughter). In contrast, pa-
ternal grandparents are often delegated to a
more distant position, characterized by ritualistic
contact on special occasions. 

Finally, the flow of support to aging parents
may be threatened by the divorce of adult off-
spring. As grown children experience greater
vulnerability and need during and after their di-
vorces, they may be less able to assist the older
generation. In addition, the reduction in in-
volvement with former children-in-law may re-
duce the size of the potential support system for
older adults. 

TERESA M. COONEY
JEONG SHIN AN
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DIZZINESS
Dizziness is a common medical problem.

Thirty percent of people over age sixty-five com-
plain of dizziness and 20 percent of all older per-
sons experience dizziness severe enough to seek
medical advice. 

The syndrome of dizziness is varied and en-
compasses a wide range of symptoms. Getting a
precise and accurate description of the individu-
al’s symptoms is therefore essential for making
an accurate diagnosis and helps to differentiate
between the four medical subtypes traditionally
considered to be the most common causes of diz-
ziness: vertigo, presyncope, dysequilibrium, and
light-headedness. 

Causes of dizziness

Vertigo is the illusion of movement of either
the body or environment. This symptom is often
described using terms such as spinning, turning,
reeling, or any other depiction of movement.
Most commonly, vertigo is due to a problem
within the inner ear or the vestibular nerve,
which is the nerve that helps to maintain balance.
Benign positional vertigo, an illness caused by
free-floating particles within the inner ear, can
be diagnosed by its characteristic symptoms.
With this illness, vertigo is provoked by changing
position or moving the head, and symptoms usu-
ally last thirty seconds to several minutes. On the
other hand, vestibular neuronitis, also called
acute labyrinthitis or vestibulitis, usually causes a
single episode of vertigo that may last from one
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day to several months. Vestibular neuronitis is
thought to be caused by a viral infection. Another
illness of the inner ear, Meniere’s disease, can be
differentiated by its long duration and associated
hearing loss. Sometimes, vertigo can be caused
by a central problem within the brain, such as a
stroke. 

The term presyncope refers to near fainting.
People describe this as ‘‘blacking out’’ or ‘‘nearly
fainting.’’ There are many causes of presyncope,
such as abnormal heart rhythms, medication,
problems with internal blood pressure control
(carotid hypersensitivity), and volume depletion.
Not uncommonly, presyncope will occur without
an identifiable underlying medical illness or spe-
cific cause. 

The two remaining subtypes of dizziness,
dysequilibrium and light-headedness, are less
specific and in many cases the cause of these com-
plaints cannot be accurately determined. The
term dysequilibrium refers to a feeling of imbal-
ance. The subtype of light-headedness is re-
served for symptoms of dizziness that do not fit
into any of the three other categories. 

Although these subtypes of dizziness account
for some causes of dizziness, it is not always possi-
ble to classify symptoms in a given individual.
Often, one simple cause cannot be found to ex-
plain why dizziness is occurring and frequently
there are several contributing causes, none of
which alone would pose a problem. In combina-
tion, however, these factors produce the sensa-
tion of dizziness. Common contributors to
dizziness include medication, impaired balance,
heart disease, visual impairment, hearing loss,
blood pressure that drops upon standing (i.e.,
orthostatic hypotension), decreased sensation in
the feet, and chronic medical problems. Other
cited causes of dizziness include psychiatric prob-
lems, hyperventilation, seizures, and disorders of
the neck. 

Evaluation

The tests needed to evaluate dizziness will
depend on the information gathered during the
clinical interview. Confirmation of the clinical di-
agnosis through physical examination and labo-
ratory testing is necessary. In order to document
whether there is a fall in blood pressure as the
person stands up, examination should include
blood pressure measurement in the lying and
standing positions. Checking for vestibular ab-

normalities, examining vision, observing gait,
and looking for neurologic abnormalities can be
helpful. Important laboratory tests include mea-
sures of blood cell counts, thyroid function,
blood chemistry (such as sodium), kidney func-
tion, calcium, and liver function. Sometimes ad-
ditional tests may be needed to clarify the
diagnosis. These could include tests of hearing
and vestibular function, monitoring heart
rhythm, evaluation of hearing, or CT or MRI
scanning of the head. 

Treatment

Management of dizziness will depend upon
the subtype and causes identified. Antivertigo
medications, such antihistamines and others, can
be used to treat the debilitating symptoms of ves-
tibular neuronitis, such as nausea, vomiting, and
the sensation of movement. These treatments
should be used for short periods of time and
withdrawn as soon as symptoms improve. Side
effects of these medications include stomach
upset, fatigue, and confusion. For benign posi-
tional vertigo, there is evidence that antivertigo
medications may delay improvement. In this cir-
cumstance, vestibular desensitization, such as
rapidly tilting the body from one side to the
other, may alleviate symptoms. Meniere’s disease
is treated with salt restriction, diuretic therapy,
surgery, or antivertigo medications. Most of
these treatments have uncertain benefits and are
generally recommended only for short-term use.
Aspirin, or another medication with antiplatelet
effect, is recommended for stroke-related verti-
go. 

Treatment of dizziness caused by presyncope
involves identifying whether or not there is an
underlying cause. Presyncope may be caused by
medications that lower blood pressure or cause
dehydration (diuretics), or by medical illnesses,
such as blood loss or arrhythmias. In these cases
the identified problem should be appropriately
treated. Information about treating presyncope
that is associated with a drop in blood pressure
when standing can be found in the section on
fainting. 

In many instances, a single cause of dizziness
will not explain the symptoms and the focus of
treatment will involve correcting as many con-
tributing problems as possible. Offending medi-
cations should be stopped, gradually decreased,
or replaced. Correcting vision and optimizing
health status may be helpful. Exercise and walk-
ing aids may ameliorate problems of balance. 
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Conclusion

Dizziness is a common and challenging prob-
lem for an elderly person, which requires a sys-
tematic and detailed approach. Once medical
problems are identified, treatment requires care-
ful management of each difficulty identified,
with fastidious follow-up to determine whether
treatment is effective or producing side effects.
In some circumstances, dizziness will not re-
spond to treatment, in which case supportive
therapy will be necessary. 

LAURIE HERZIG MALLERY
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DNA DAMAGE AND REPAIR
DNA is the master molecule and serves as the

blueprint for the formation of all proteins and
enzymes in every organism. The proteins then
generate all the other substances in our cells.
Thus, it is essential for reproduction, growth,
and maintenance, and for sustaining normal liv-
ing, that the DNA remains intact so that the ge-
netic code can be read correctly. The stability
and intactness of the DNA is a prerequisite for
normal cellular functions, and there is good evi-
dence that damage to the DNA can lead to cellu-
lar dysfunction, cancer and other diseases, or cell
death. A major theory of aging holds that much
of the aging phenotype (changes that can be ob-
served) is caused by the gradual accumulation of
DNA damage over a life span. DNA damage oc-
curs at a high frequency due to metabolic pro-
cesses and environmental factors such as various
types of exposures and the intake of food and
drugs. The prevention or repair of DNA damage
is thus a major concern in biology and medicine.

DNA damage

The long, thin DNA molecules contain three
components: nitrogen-rich bases, sugar groups,
and phosphate groups. The composition of the
four types of bases—adenine, guanine, cytosine,
and thymidine—makes up the genetic code.
Damage to DNA can occur to any of its three
components. The bases are the most reactive,
and there is far more knowledge about changes
to them than to the sugar or phosphate compo-
nents of DNA. Also, many chemicals or carcino-
gens form adducts (lesions) with new chemical
groups being attached to existing DNA bases. 

Base modifications in DNA after
exposures

Living organisms are constantly exposed to
stress from environmental agents and from en-
dogenous metabolic processes. An important fac-
tor is exposure to oxidative reagents or oxidative
stress. The resulting reactive oxygen species
(ROS) attack proteins, lipids and DNA. Since
proteins and lipids are readily degraded and re-
synthesized, the most significant consequence of
oxidative stress is thought to be DNA modifica-
tions, which can become permanent via the for-
mation of mutations and other types of genomic
instability. 

Many different DNA base changes have been
observed following oxidative stress, and these le-
sions are widely considered to instigate the devel-
opment of cancer, aging, and neurological
degradation. The attack on DNA by ROS gener-
ates a low steady-state level of DNA adducts that
have been detected in the DNA from human
cells. More than one hundred oxidative base
modifications in DNA have been detected in
human cells (Dizdaroglu), and a few of these are
shown in Figure 1. The best-known and most
widely studied oxidative DNA base adduct is 8-
hydroxyguanosine (8-oxoG). 

Oxidative DNA damage is thought to con-
tribute to carcinogenesis, and studies have shown
that it accumulates in cancerous tissue. Further-
more, the cumulative risk of cancer increases
dramatically with age in humans (Ames), and
cancer can in general terms be regarded as a de-
generative disease of old age. There is evidence
for the accumulation of oxidative DNA damage
with age, based on studies mainly measuring the
increase in 8-oxoG, the best-known and most
widely studied oxidative DNA base lesion. 
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Figure 1
Examples of DNA base modifications observed in human tissue.

SOURCE: Modified from: Dizdaroglu, M. ‘‘Chemical Determination of Free Radical-Induced Damage to DNA.’’ Free Radical
Biology and Medicine 10 (1991): 225–242.

DNA base damage also can occur after direct
attack by external sources. Irradiation from vari-
ous sources can directly damage bases in DNA.
For example, ultraviolet irradiation from expo-
sure to sunlight creates certain DNA lesions. Ir-
radiation from γ-ray sources, such as X-rays,
leads to many different kinds of lesions in DNA,
including base modifications, sites with a loss of
base, and breaks in the DNA strand. Since DNA
contains two strands running in parallel but op-
posite directions, breaks can be either single-
stranded or double-stranded. A large number of
components of food intake can directly damage
DNA. These include carcinogens and chemicals
that cause DNA damage, either by direct reac-
tions or via metabolic modification. For example,

aromatic amines are found in variety of foods
and are known to cause DNA damage and to be
highly mutagenic. A number of poisons work by
attacking the DNA and damaging it. An example
of this is the poisonous gas nitrogen mustard,
which causes modification of DNA bases and also
can link DNA bases on opposite DNA strands.
These cause serious havoc in the cell by com-
pletely blocking the progression of polymerases.

Detection of DNA damage

DNA can be extracted from human cells or
tissues and then analyzed chemically for its com-
ponents. There are various assays to detect DNA
modifications. Some of these techniques are very
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sensitive and can detect rare changes in DNA.
They include a number of chemical analyses and
chromatographic measurements of DNA. A hotly
debated issue is the choice of method to purify
DNA from cells or tissues. Many of the available
extraction procedures introduce new DNA dam-
age in the process of purification. A number of
enzymatic methods have been used in which spe-
cific enzymes or antibodies detect certain kinds
of DNA base modifications and/or adducts
formed in DNA. These enzymes become molecu-
lar ‘‘probes’’ for the damage, an approach that
can be very sensitive. Radioactive labeling proce-
dures can be a simple and easy way to measure
several modifications in DNA. 

The free radical theory of aging was first put
forward by Denham Harman in 1956. He pro-
posed that free radicals would be produced in
the utilization of molecular oxygen by animal
cells, and that as a consequence of free radical re-
actions with nucleic acids and other cellular com-
ponents, the animal would develop mutations
and cancer. He also suggested that damage by
endogenous free radicals was the fundamental
cause of aging. A second theory, proposed in
1959 by Leo Szilard, postulated specifically that
time-dependent changes in somatic DNA, rather
than other cellular constituents, were the prima-
ry cause of senescence. Both authors based their
theories in large part on the belief, common at
the time, that radiation accelerated aging inde-
pendently of its effects on carcinogenesis. 

Consequences of DNA damage

Figure 2 shows some of the consequences of
DNA damage. As mentioned above, DNA dam-
age can be induced by external or internal
sources. Ultraviolet (UV) irradiation and ioniz-
ing irradiation are examples of exogenous
sources of stress. Reactive oxygen species gener-
ated by the oxidative phosphorylation that oc-
curs in mitochondria, and thus via cellular
metabolism, is an example of an endogenous
type of stress. Mutations in DNA can occur via
replication of the damaged DNA whereby they
become ‘‘fixed.’’ Lesion bypass or replication er-
rors can give rise to other forms of genomic insta-
bility. A lesion in DNA can block transcription
(conversion of DNA to RNA) completely, it may
truncate the transcript, or it may cause errors in
the transcription. Alternatively, the DNA dam-
age may induce new transcripts, and a number
of genes have been shown to be inducible by vari-

ous forms of cellular stress. These changes in
transcription patterns that are caused by DNA
damage may be part of the origin of the malig-
nant phenotype; many changes in transcription
have been reported in cancers. They are also
likely to be a cause of some of the changes seen
in aging, where reductions, or in some cases in-
creases, in transcriptional activity are well estab-
lished (Bohr and Anson). Lesions in DNA also
can lead to cell cycle arrest, or they can cause
strand breaks in DNA. 

It is estimated that there are several thou-
sand DNA alterations in each cell in the human
organism per day (Lindahl), caused by both en-
dogenous and exogenous stresses. Were it not
for an efficient DNA repair process, genetic ma-
terial would be destroyed by these processes over
a normal human lifetime. 

DNA repair

Mammalian cells can make use of a variety of
DNA repair pathways. An overview of these is
presented in Figure 3. Most studies over the
years have been based on the assumption that the
DNA repair pathways listed were confined to the
removal of specific lesions within certain catego-
ries. For example, nucleotide excision repair
(NER) was the system that removed bulky lesions
in DNA that dramatically changed the DNA
structure. In contrast, base excision repair (BER)
was the process responsible for the removal of
simple lesions in DNA, which are considered to
cause only small structural changes in DNA and
may not represent major blocks to transcription
and replication. This concept has changed some-
what in recent years as it has become evident that
many of the DNA repair pathways listed in Fig-
ure 3 are overlapping and share components.
Thus, although it is useful to think of repair
pathways as confined to the removal of different
types of DNA lesions, that distinction is of limited
validity. It would be much too ambitious to re-
view all the pathways listed in Figure 3. Two of
the most predominant pathways are NER and
BER, and these will be discussed in more detail.
The mismatch repair pathway is of particular in-
terest in relation to cancer. 

In general terms, the DNA repair process
consists of a number of steps that act in concert
to accomplish the complete repair of DNA dam-
age. The first step is the recognition of the DNA
lesion, and this is accomplished by proteins that
constantly survey the DNA for any unwanted
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Figure 2
Some consequences of DNA damage. Lesions in DNA can instigate a number of DNA related transactions,
discussed in the text, that ultimately lead to genomic instability and other features of cancer and aging.

SOURCE: Author

modifications. In the next step, incision, enzymes
are cut into the DNA to remove the damaged
DNA base. This step is complex and involves
many proteins. When the damaged base has
been removed, there is a step of resynthesis, in
which new DNA is made to replace that which
was removed in the incision step. This is accom-
plished by proteins called DNA polymerases, and
there are several kinds of these in each mamma-
lian cell. Since the DNA damage was in one
strand of DNA, the other strand has the informa-
tion required to copy itself. After the DNA syn-
thesis, there is a ligation process in which the
gaps in the DNA are sealed and a new, intact
double helix is formed. 

Base excision repair. Base excision repair
(BER) of oxidative DNA damage is initiated by
DNA glycosylases, a class of enzymes that recog-
nize and remove damaged bases from DNA by
hydrolytic cleavage of the base-sugar bond, leav-
ing an abasic site (AP site). There are at least two

pathways for further processing of the AP site.
One of these is catalyzed by AP endonuclease,
and results in a single-nucleotide gap that is then
filled and sealed. 

An alternative pathway, long patch BER, has
been reported. In addition to a DNA glycosylase
and AP endonuclease, it also involves a single-
strand flap structure that is recognized and ex-
cised, and then the DNA is ligated (Klugland and
Lindahl). These repair events result in a repair
patch two to seven nucleotides long. There has
been much research activity in the BER area (see
Krokan et al.; Friedberg et al.). 

Nucleotide excision repair. Most of the un-
derstanding of the nucleotide excision repair
(NER) pathway has come through the study of
the human disorder xeroderma pigmentosum
(XP). There are seven genetically different types
of this disease, designated A–G. XP proteins are
designated after the cell line in which they are
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Figure 3
Some of the major pathways of DNA repair in mammalian systems such as humans. These pathways can
operate independently, but also are interactive. (TCR is the abbreviation for transcription coupled repair.)

SOURCE: Author

mutated (e.g., the XPA protein is the one mutat-
ed in XPA cells). The individuals afflicted with
this condition suffer from high incidences of skin
and internal cancers, hyperpigmentation, and
premature aging (Friedburg et al.). Cells from
XP patients cannot incise their DNA at a site of
a UV-induced lesion, and thus are in general de-
ficient in the incision process of NER. The enzy-
matic steps involved in NER are recognition of
the lesion, incision of the DNA, excision of the
damaged DNA template, resynthesis of new
DNA based on the intact template, and ligation
of the newly formed DNA repair patch into the
reconstructed double helix. A number of reviews
have discussed NER in much more detail (see,
e.g., Friedberg). 

Genomic heterogeneity of NER. A major
advance in the study of DNA repair has been the
insight that NER and possibly other repair path-
ways operate with considerable heterogeneity
over the mammalian genome. The NER pathway
can thus be subdivided into pathways relating to
the functional and structural organization of the
genome. Only about 1 percent of the genome is
transcriptionally active, and a repair pathway
called transcription coupled repair (TCR) oper-
ates here. The remainder of the genome, the 99
percent that is inactive, has a separate pathway,
general genome repair (GGR). Much work has

been dedicated to the further delineation and
clarification of these pathways. For a more thor-
ough review and discussion of the repair in
genes, see Balajee and Bohr, which also discusses
the human premature aging syndrome, Cock-
ayne syndrome (CS), where TCR is deficient. CS
is a rare and severe clinical condition in which
patients appear to be much older than their
chronological age. It is a premature aging disor-
der because many of the clinical signs and symp-
toms are those seen in the aging process in
normal individuals. 

Mitochondrial DNA repair in mammalian
cells

Mitochondria are the energy stations inside
the cells. Here, oxidative phosphorylation oc-
curs, generating adenosine triphosphate (ATP).
In this process, reactive oxygen species are
formed at high frequencies, and the mitochon-
drial DNA (mtDNA) is directly exposed. The mi-
tochondrial DNA does not have a recognized
chromatin structure and thus is particularly ex-
posed to formation of oxidative DNA base le-
sions. 

There are about one thousand mitochondria
per mammalian cell. Each mitochondrion has
four to five DNA plasmids. This means that about
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2 percent of total human DNA is in the mi-
tochondria. All mtDNA is transcribed, whereas
only about 1 percent of the nuclear DNA is tran-
scribed. Thus the mtDNA makes up a large frac-
tion of the total transcribed DNA in a
mammalian cell. 

MtDNA does not code for any DNA damage-
processing enzymes. Thus, all repair enzymes
functioning in the mitochondria need to be
transported into them. It has been shown that
mitochondria do not repair UV-induced lesions;
this observation provided the basis for the notion
that there is no DNA repair capacity in mtDNA.
There have been many observations indicating
the presence of BER in mitochondria. BER en-
zymes have been identified and characterized,
and studies have shown that a number of oxida-
tive DNA base lesions are efficiently removed
from mtDNA. Other repair processes have also
been detected (see Croteau et al. and other arti-
cles in the same issue of Mutation Research). An
important question remaining is whether mi-
tochondria possess any capabilities to repair
bulky lesions via the NER pathway. 

Knowledge about mtDNA repair is limited
because it has been very difficult to study. Exper-
imental techniques and methods have not been
nearly as well developed as those for the study of
nuclear DNA repair. Whereas in vitro repair
studies have been performed with great success
on nuclear or whole cell extracts from cells, this
kind of biochemical approach has only very re-
cently become available for mtDNA. Recent ad-
vances suggest that mtDNA repair can now be
studied using more sophisticated biochemical
analysis (Stierum et al.), and this should provide
great advances in the near future. 

Oxidative phosphorylation in mitochondria
(which produces ATP) results in the production
of reactive oxygen species (ROS). Other process-
es that contribute significantly to the pool of ROS
include heat, ultraviolet light, drugs such as
those used in the treatment of HIV, and ionizing
radiation. Hydrogen peroxide, singlet oxygen,
and hydroxyl radicals are among the ROS pro-
duced. The interactions between ROS and
mtDNA result in oxidation of specific mtDNA
bases, and such base modifications have been de-
tected in human cells. Thus, insufficient mtDNA
repair may result in mitochondrial dysfunction
and thereby cause degenerative diseases, loss of
energy formation, and pathophysiological pro-
cesses leading to aging and cancer. 

Identification of BER enzymes in mitochon-
dria. Early indications for a BER mechanism in
mitochondria came with the isolation of a mam-
malian mitochondrial endonuclease which spe-
cifically recognizes AP sites and cleaves the DNA
strand. Later, it was demonstrated that a combi-
nation of enzymes purified from Xenopus laevis (a
frog) mitochondria efficiently repair abasic sites
in DNA. 

The isolation of mitochondrial glycosylases
has provided further evidence for a BER mecha-
nism in mitochondria. Endonucleases specific for
oxidative damage (mtODE), and for thymine gly-
cols have been purified from rat mitochondria
(Croteau et al., 1999). 

The molecular mechanisms that lead to
aging in multicellular organisms are still unclear.
Many theories have arisen to explain the aging
process, and among them the mitochondrial the-
ory of aging, described earlier, has received
much attention. 

Age-related changes in DNA repair

There has been a great deal of interest in the
question of whether DNA repair declines with
age. Investigators have looked at many condi-
tions of premature and normal aging, and many
different types of assays have been used. In gen-
eral, there seems to be a growing consensus that
DNA repair declines slightly with age (see Bohr
and Anson). One study reported a 1 percent de-
cline in DNA repair capacity per year with ad-
vancing age in individuals (Wei et al.). Attempts
to correlate DNA repair capacity of different or-
ganisms with maximum life span have been
made. Hart and Setlow (1974) demonstrated a
linear correlation between the logarithm of life
span and the DNA repair capacity in cells from
different mammalian species, suggesting that
higher DNA repair activity is associated with lon-
ger life span. Although these studies document
a connection between DNA repair capacity and
age, there are also a large number of studies in
which no connection between these two parame-
ters were found. 

Changes in mitochondrial function with age
have been observed in several organisms. Exper-
imental data from many laboratories suggest that
the mitochondrial genome indeed accumulates
DNA damage with age (Bohr and Anson, 1995).

Since oxidative DNA damage accumulates in
mitochondria, changes in mtDNA repair with
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age have been studied. Initially, mtODE activity
in mitochondrial extracts obtained from livers
and hearts of rats six, twelve, and twenty-three
months old was compared. In contrast to the
common notion that DNA repair decreases with
age, an increase in mtODE activity with increas-
ing age was found. In both organs, activities at
twelve and twenty-three months were signifi-
cantly higher than at six months (p< 0.01)
(Souza-Pinto et al.). These results suggest that
the changes observed in mtODE activity reflect
a specific upregulation of the oxidative DNA
damage repair mechanisms. Similar results were
obtained when investigating mtODE activity in
extracts from mouse liver mitochondria. The ac-
tivity increased from six to fourteen months of
age. 

Perspectives

DNA repair is a complex and fascinating pro-
cess, and it is very interactive with other DNA
metabolic processes. It is tightly linked to the
transcription process and also to DNA replica-
tion and a number of signal transduction path-
ways. An age-associated decline in DNA repair
could explain why older individuals suffer from
age-associated diseases and become highly sus-
ceptible to cancer. This understanding could also
lead to therapeutic interventions in the future
where DNA repair activities could be enhanced.

VILHELM BOHR

See also BIOLOGY OF AGING; CANCER, BIOLOGY; CELLU-

LAR AGING: BASIC PHENOMENA; CELLULAR AGING: DNA
POLYMORPHISMS; MOLECULAR BIOLOGY OF AGING; MU-

TATION; THEORIES OF BIOLOGICAL AGING: DNA DAM-

AGE. 
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DRIVING ABILITY
Transportation is a critical link for indepen-

dent living and healthy aging; and for many peo-
ple in the United States, transportation is
defined as driving. Whether it is a trip to the gro-
cery store, to volunteer, to see a doctor, to visit
a friend, or to simply experience the joy of get-
ting out, the automobile is the means for most
people to remain active and healthy contributors
to society. 
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Moreover, there is often no viable alternative
to driving. The majority of older adults in the
United States live in suburban and rural loca-
tions where public transportation services are ei-
ther modest or nonexistent. Other transporta-
tion services, often providedby faith-based orga-
nizations, community centers, or those that are
part of a regional transportation system, typically
provide only basic service to doctors and food
stores. 

Future generations of older adults are likely
to place an even greater demand and reliance on
driving. For the rapidly aging baby boom gener-
ation (those born between 1946 and 1964), life
has been based on and built around the mobility
of the automobile. Research suggests that the
majority of the baby boomers will choose to age-
in-place in the suburban and rural communities
that make safe walking a challenge and where
distances to stores and other activities can be
many miles. 

Moreover, as this group ages, they are likely
to travel more than their parents and grandpar-
ents. Improvements in health, greater incomes,
and higher education levels lead to a greater de-
sire to get out and participate in an active lifestyle
of part-time work, volunteering, social and en-
tertainment activities, and recreation. Sarah
Bush (2001) has suggested that the changing role
of women may also place additional demands on
the car. Women are likely to drive more in the
future due to independent lifestyles developed at
a younger age, including professional careers,
greater income, and more education. Lifestyle
factors, housing patterns, and socioeconomic fac-
tors suggest that the next wave of retirees will
want to lead an active and mobile life—which, for
now, only the automobile can support. 

There are a number of safety concerns about
the ability of older adults to continue to drive
safely in their advanced years. Transportation
statistics indicate that drivers between the ages of
sixteen and twenty-four have the highest fatality
rate, with drivers age seventy-five and older hav-
ing the second highest rates. Those arguing that
older drivers present a risk to themselves and
others on the road cite these data as supporting
their concern that older drivers are unsafe, or
that they should be tested more often than youn-
ger drivers. The statistics are not as clear as their
argument would suggest, however. Researchers
are uncertain about why adults over seventy-five
experience high fatality rates. Many argue that

older people are more likely to die in a crash, not
because they are the cause of such an accident,
but because they are more fragile than younger
drivers and are more likely to die from an injury.
The ambiguity surrounding driving ability, who
can drive safely, and what an older driver is pres-
ents a continuing personal and public policy di-
lemma—one that is made more complex by the
importance of transportation to people’s lives,
the uncertainty of how age affects driving skills,
the lack of accepted testing technology, and the
absence of viable alternatives to the car. 

The natural aging process and driving
ability

Nowhere is the ambiguity surrounding the
older-driver issue better demonstrated than in
attempts to identify who is old. As people age,
their physical, mental, and cognitive capacities
begin to change. In addition, age-related diseas-
es, and the medicines used to treat those condi-
tions, may also affect capacity. Figure 1 illustrates
some of the systematic changes that tend to affect
people, to varying degrees, as they age. Within
this context, the discussion of older-driver safety
arises. Are older people mentally and physically
capable to drive? In most cases, the answer is a
resounding ‘‘yes.’’ 

Physical, perceptual, and cognitive
function

Over time, one may expect to experience
weaker (or somewhat diminished) physical, per-
ceptual, and cognitive function. These changes,
which can occur as early as age forty, include re-
duced capacity of vision at night and weaker con-
trast sensitivity, which makes signage along
roadways more difficult to read. Most people also
experience an increased sensitivity to glare dur-
ing night driving, and many have difficulty re-
covering from bright lights. Hearing loss usually
accompanies aging. Most people compensate for
both visual and auditory changes as they happen,
and do not realize that their abilities have de-
clined over time. 

Decreased strength and flexibility also typi-
cally accompany aging. While these may be offset
with regular exercise and strength training, most
people exercise less frequently as they age, when
they should be exercising more to compensate
for weakening muscle and bone mass. These
problems lead to more problematic neck and
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Figure 1
Age-related changes in different parts of the information processing system.

SOURCE: Based on data from: Wickens, C. D. Engineering Psychology and Human Performance. New York: Prentice Hall, 1993.

trunk rotation, in addition to difficulty accessing
a vehicle or turning the head to compensate for
natural blind spots in the car to view oncoming
traffic or pedestrians. For some, these physical
changes may contribute both to a reduced desire
to travel and more difficulty in concentrating on
the entire situation of driving. The speed with
which most people perform routine and simple
tasks slows as they age because movement is
more difficult as muscle strength and flexibility
decrease. 

Individual perceptions change over time as
well. For example, some research indicates that
capacity for judgment of velocity and distance of
approaching vehicles becomes reduced with age.
This judgment is a crucial component in the
driving process, and when it is impaired it may
cause an accident. The driver who cannot accu-
rately determine the distance and speed of an
oncoming vehicle risks an accident when making
a left turn at an intersection. 

People begin to react more slowly to stimuli
as they age because response times begin to slow.
While driving, a split-second decision can be the

difference between an accident and a close call.
Reaction time is an important feature of driving
because a driver must see a problem, think about
it, and then react—apply the brake, steer, or take
another action as necessary. As shown in Figure
1, attention is made up of many linear subtasks
that lead to action. The stimulus affects the sen-
sory processes in the brain, which affect percep-
tion, information processing, and response, all of
which are key components of attention. The lon-
ger it takes for each response, the longer it takes
for the intended action. This leads to problems
concentrating on the many subtasks that must be
considered while driving. Synthesizing multiple
pieces of information and conducting the many
actions of driving may sometimes overwhelm the
older driver who cannot react quickly to a stimu-
lus. 

Self-regulation

Age-related restrictions on the relicensing of
older drivers in the United States is an issue that
affects millions of people. While it affects the
driver directly, it affects many people indirectly.
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Someone’s ability to continue driving affects the
people who may depend on that person for
transportation; it affects that person’s spouse,
family and friends, who are concerned both for
the person’s happiness and quality of life, and it
affects public safety officials, who must remain
vigilant of potential problems. 

Most older drivers are safe drivers. Although
a popular public policy debate, regulating older
drivers is done principally by the individual, not
government, and with great success. In other
words, older drivers routinely practice self-
regulation—they choose not to drive in condi-
tions that they believe are difficult or may pres-
ent a dangerous situation. For example, most
older drivers begin to drive less in the evening to
compensate for diminished night vision and
problems with glare. Other drivers feel less com-
fortable on busy highways, or driving in poor
weather; choosing, therefore, routes and sched-
ules that allow them to avoid troublesome condi-
tions. Self-regulating driving behavior allows
older adults to maintain their mobility and inde-
pendence while optimizing their safety and the
safety of others. 

Government regulation of the older driver

Typically sparked by an accident involving
an older driver, combined with the ensuing
media coverage, the issue of what age is too old
to drive has often become a debatable policy
problem. While policymakers want drivers on
the roadways to be safe drivers, they are not in-
clined to pass legislation limiting the driving of
older adults. The issue is emotionally charged, as
many older drivers in the United States have
been driving for forty or more years and do not
want to give up their privileges, and in most in-
stances this is neither appropriate nor necessary.
This fact, combined with uncertainty about de-
fining old, deciding how best to assess driving
skills, and a general lack of organizational capaci-
ty to implement such regulation, usually results
in little if any regulatory change. 

Ambiguity surrounds the definition of old.
While some people in their fifties might have se-
vere physical impairments caused by aging, oth-
ers in their eighties might be perfectly capable of
driving as safely as they were many years previ-
ous. Each state that regulates older drivers has
determined the age at which the licensing laws
change. The youngest age at which a state imple-
ments restrictions is fifty (in Oregon), while the

oldest age at which point changes are mandated
is seventy-five (in Illinois, Montana, New Hamp-
shire, and New Mexico). 

Typical relicensing restrictions on older driv-
ers involve the length of time between renewals.
In some states the duration of a valid license is re-
duced by some amount for older drivers. For ex-
ample, Iowa allows drivers to possess a license for
four years before renewal, but when a person
reaches age seventy, his or her license is only
valid for two years. These regulations provide
the states more frequent control if drivers’ abili-
ties are slipping. 

Another regulatory tool for older drivers is
in the form of testing procedures. A few states
that do not require periodic vision testing have
implemented testing after a certain age, but most
states require vision testing every few years for all
drivers. A handful of states require a driving test
at a certain age, and others require a driving test
if the examiner at the Division of Motor Vehicles
feels that the applicant should be tested. Tests for
mental competency are not required by any
state, but most allow the examiner the discretion
of requiring further testing if necessary. Most
states, however, at least suggest, if not mandate,
that physicians must report individuals who are
not competent to drive to the state licensing bu-
reau. 

One problem with testing older drivers is the
lack of understanding surrounding the issue. No
clear scientific study or policy consensus exists on
the type of testing that would produce the most
accurate results regarding the abilities of an
older driver. Additional constraints include the
budgets of licensing organizations, along with
the question of what type of person would be the
most qualified to give a test. While some people
feel that anyone qualified should administer such
a test, others question what makes a person quali-
fied. 

Summary

Many characteristics work together to con-
tribute to a person’s ability to drive safely. Physi-
cal capacity, mental acuity and competency,
adequate reaction time, and appropriate skills
are only a few of the abilities that must be consid-
ered when evaluating driving ability. Chronolog-
ical age alone is not an appropriate predictor of
how someone will function behind the wheel.
Most older drivers are safe drivers, and they
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choose to drive when they are most capable.
Moreover, the important role of driving to an
older person’s independence and quality of life
makes the issue of driving ability, relicensing,
and the search for viable alternatives to the car
(when driving may no longer a choice) a critical
and enduring challenge for an aging society. 

JOSEPH COUGHLIN
MEREDITH COLEY

See also AGING IN PLACE; HEARING; MEMORY; REACTION

TIME; VISION AND PERCEPTION. 
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DRUG REGULATION
The road to drug development is a long and

demanding process that can take up to 15 years.
Before a substance is deemed ‘‘safe’’ it must go
through the series of phases shown in Figure 1.
These phases are called: discovery; preclinical
testing (in animals); phase I; phase II; phase III;
review by the U.S. Food and Drug Administra-
tion (FDA); and phase IV. 

Discovery

A new drug may be ‘‘discovered’’ by numer-
ous methods, as listed below. 

Testing traditional or folk medicine. The
root of the plant Podophyllum peltatum was tradi-
tionally used by North American aboriginal peo-
ple to treat warts. The active chemical, called
podophyllotoxin, was isolated in 1940, and was
found to have anticancer activity. Etoposide, a
semisynthetic chemical made from podophyllo-
toxin, is used in the treatment of some cancers.

Accident or serendipity. The anticancer ac-
tivity of the chemicals found in the rosy periwin-
kle (Catharanthus roseus) was discovered
accidentally. Native people in Africa, Australia,
India, and South Africa traditionally used the
rosy periwinkle to treat diabetes. Two scientists
tested the extract to find out whether it was use-
ful in lowering blood sugar, and found that it was
not. Something in the extract was found to re-
duce the number of white blood cells in test ani-
mals, however, and two chemicals, called
vincristine and vinblastine, were isolated and are
still used as anticancer agents in the treatment of
leukemia today. 

Random sampling of chemicals. After the
discovery of penicillin by Dr. Alexander Fleming
in 1928, the screening of chemicals found in na-
ture became an important way to find new drugs.

Rational drug design. Cimetidine is a chem-
ical that is used to treat stomach ulcers. It is not
known how ulcers start, but it is known that the
amount of acid in the stomach makes the ulcer
worse. To design cimetidine, chemists first had to
understand how the stomach produces acid.
They then had to design a chemical that blocks
the acid production so that the stomach has a
chance to heal. Cimetidine was the result of ratio-
nal drug design. 

Preclinical testing

To find out whether a substance that is
thought to have medicinal values is safe to use
and effective, information on how it affects the
body must be gathered. It therefore enters a
phase called preclinical testing. Here, scientists
from many disciplines must study the chemical
and biological properties of the substance. Phar-
macology, in its broadest sense, includes the study
of how a substance is absorbed, distributed, me-
tabolized or processed, and excreted by the
body. These studies are done on small animals in
the laboratory. 

Substances can be given by mouth (oral), ap-
plied to the skin (topical), or be injected or in-
haled (parenteral). Absorption studies determine
how much of a compound is absorbed after it is
given. Some compounds may be destroyed in the
stomach by stomach acid so that very little reach-
es the site where it is needed. How quickly a com-
pound gets to the part of the body where it exerts
its effect is called absorption and distribution. 

Different substances produce different ef-
fects on different parts of the body. Some sub-
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Figure 1
The path a drug takes from its discovery until it is approved by the Food and Drug Administration.

SOURCE: Author

stances affect only the heart; some, the muscles;
and some, the kidneys. This depends on the
shape and size of the substance. Correlation be-
tween the size and shape of a substance and its
effect on the body is called its structure-activity rela-
tionship. 

Drug metabolism is the study of how a sub-
stance is altered or processed in the body so that
it can be removed or eliminated (excreted) by the
body in the urine or feces. 

This information is obtained by giving the
substance to a test animal. Samples of blood,
urine, and feces are collected at specific times,
and the amount of substance present is recorded.
All of this information is called the pharmacologic
profile of the substance. An autopsy is also done
to examine all organs and tissues to give more
data. Special studies are also done to see whether
the substance is found in the milk of nursing ani-
mals. In pregnant animals, studies are done to
see if it reaches the developing baby. 

Toxicology deals with the unwanted effects of
substances. Toxicological studies determine
whether a substance can cause nausea, vomiting,
changes in eating or drinking habits, weight
change or changes in behavior. Work is also done
to see if the it can cause cancer (carcinogenic) or
produce birth defects (teratogenic). 

The manufacture of a substance into a tablet,
capsule, or liquid preparation is called formula-
tion. For a substance to be formulated into a suit-
able dosage form for human use, requires
consideration of whether the compound is a solid
or liquid, whether it is stable at room tempera-
ture, and whether it smells or tastes bad. 

Phase I

Once a substance has completed preclinical
testing, the manufacturer files an Investigational
New Drug (IND) Application with the U.S. Food
and Drug Administration (FDA). The IND be-
comes effective if the FDA does not disapprove
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of it within thirty days. The IND allows scientists
investigating the drug to distribute it to responsi-
ble investigators for use in clinical trials that will
involve humans. All clinical trials must be re-
viewed and approved by the Institutional Review
Board (IRB) of the medical institution that will
be conducting the clinical trial. 

Normal, healthy volunteers are used in
Phase I clinical trials. Phase I studies are several
months in duration, and the size of the group can
range from twenty to eighty subjects. The pur-
pose of these trials is to determine the safety pro-
file or benefit to risk assessment for use in
humans, including the safe dosage range; and
absorption, distribution, metabolism, and excre-
tion in humans. 

Phase II

In Phase II, one hundred to three hundred
subjects with the targeted disease are selected.
These patients cannot have other medical condi-
tions that might complicate the assessment. For
example, if a drug is being tested to reduce blood
pressure, the subject cannot have high blood
pressure and diabetes. 

Phase II trials are randomized, double-blind,
placebo-controlled, clinical trials. Randomization
is the process of assigning the subjects in the trial
into two groups, the control group and the treat-
ment group, in a random manner. This helps to
eliminate bias when assigning patients to each
group. Double-blind means that neither the sub-
jects nor the people giving the drug know to
which group each subject has been assigned. Pla-
cebo-controlled means that the control group re-
ceives a placebo—a pill that does not contain the
drug—while the test group receives a pill with
the drug. All these provisions help to eliminate
bias that may skew the results of the trial. 

Phase II clinical trials are several months to
two years in duration. They are carried out to de-
termine the best dosage for the drug, look for
unwanted effects (adverse effects), and to evalu-
ate the efficacy of the drug; that is, whether it is
useful to treat the target disease. 

Phase III

This phase involves 1,000 to 3,000 subjects
with the targeted disease. The disease condition
can range from being mild to severe, and the
subjects may have other complicating medical

conditions. These trials are done in different lo-
cations across the country (multicentre). Phase
III clinical trials are one to four years in dura-
tion, and are done to confirm dosage, monitor
unwanted or adverse effects, look for unwanted
effects from long-term use, establish the safety
profile of the drug, and confirm the efficacy of
the drug. 

Review by the U.S. Food and Drug
Administration

The FDA evaluates the data presented from
the clinical trials in the New Drug Application
(NDA) submitted by the manufacturer. The ap-
plication consists of the application form and
data from preclinical testing, chemistry and man-
ufacturing data, clinical trials, samples and prod-
uct labeling, and relevant publications. 

The FDA evaluates the safety and efficacy of
the drug and the quality of the data supporting
the claims being made by the manufacturer. If
approved, the product goes to market and enters
Phase IV clinical trials. 

Phase IV

During Phase IV the drug becomes available
for physicians to prescribe, but the manufacturer
must continue to submit reports to the FDA that
evaluate the effectiveness of the drug, monitor
drug interactions, provide data that compare the
drug with other drugs that are used for the same
purpose, evaluate the cost-effectiveness of the
drug, and provide long-term safety and efficacy
data. This ongoing monitoring is called post-
marketing surveillance. 

Age factors

When a new drug enters clinical trials, spe-
cial attention is given to older adults (65 years or
older) because they often develop unwanted ef-
fects to drugs at levels that are well-tolerated by
younger persons. This may be caused by age-
related sensitivity to the drug, or because the me-
tabolism and excretion of the drug is slower in
the older adult. 

In all phases of clinical trials, the risks and
benefits to susceptible populations must be eval-
uated. These populations include infants, young
children, pregnant women, nursing mothers,
and older adults. 

Clinicians who are experts on the disease
being treated are used as investigators during
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Phase I and Phase II clinical trials. In Phase III,
the usefulness of the drug in an expanded pa-
tient base is evaluated and adverse effects that
may not have appeared in the previous two
phases may become apparent during this period.
The drug may be withdrawn from testing at any
time if the risk to patients outweigh the benefits.

When the drug enters Phase IV, any adverse
event reported to the manufacturer must be re-
ported to the FDA within fifteen days after initial
receipt of the information. This allows for contin-
ued evaluation and, if necessary, warnings to be
issued by the FDA to prescribing physicians,
pharmacists, and the public. In extreme cases, it
may warrant the removal of the drug from the
market. 

The FDA requires that postmarketing ad-
verse drug events be reported at quarterly inter-
vals for three years from the date of approval of
the NDA, and then at annual intervals. This pro-
vides an ongoing evaluation of the benefit-to-risk
ratio of new drugs. It also gives recognition to the
rights of all patients who participate in clinical
drug studies in all stages of development. 

Time and cost

From discovery to FDA approval of a drug
takes about fifteen years and costs about $500
million. From the 5,000 to 10,000 new chemicals
that are screened, about two hundred and fifty
enter preclinical testing. Of this 250, only five
enter clinical testing, and only one is approved
and marketed. 

M. B. THADANI

See also DRUGS AND AGING; EVIDENCE-BASED MEDICINE;
HERBAL THERAPY. 
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DRUGS AND AGING
Medication use by older people continues to

receive attention in the lay media and in medical
literature. People age sixty-five and over make
up approximately 13 percent of the total popula-
tion, yet they consume about 40 percent of all
medications (Jones-Grizzle et al.). This rate of
medication use among seniors coincides with the
rate of many chronic diseases, which rise sharply
with age. For example, arthritis, high blood pres-
sure, and angina are reported by 47 percent, 43
percent, and 31 percent, respectively, by people
age sixty-five years or older. 

Patterns of medication use by seniors living
at home or in nursing homes have previously
been described (Avorn et al.; Chrischilles et al;
and Cooper). In general, seniors living at home
consume three to eight medications, with an in-
crease in use with increasing age, for females,
and for those with poor self-reported health
(Chrischilles and Cooper). In the nursing home
the number of ordered medications ranges from
four to nine (Beers 1992). 

The most commonly used classes of medica-
tions generally reflect the types of diseases that
seniors have (Table 1). For example, the most
commonly used medication classes are drugs for
high blood pressure, arthritis, and stomach or in-
testinal diseases, and blood thinners and drugs
such as antidepressants or tranquilizers
(Chrischilles et al.). 

Adverse drug reactions

Unfortunately, medication use carries an in-
herent level of risk, particularly when people are
taking multiple medications concomitantly. One
risk is the occurrence of adverse drug reactions.
An adverse drug reaction is defined as a response
to a drug that is harmful or unintended, which
occurs at doses used in humans for the preven-
tion, diagnosis, or treatment of disease. They can
range from minor symptoms such as stomach
upset, to conditions requiring hospitalization,
such as gastrointestinal bleeding, or in some
cases to death (Hanlon et al., 1995). 

It has been estimated that 10 to 25 percent
of community-dwelling seniors and 54 to 67 per-
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cent of seniors living in nursing homes suffer
from an adverse drug reaction (Gurwitz and
Avorn; Cooper). Among community dwellers,
heart/blood pressure medications and analgesics
(pain killers) are the most commonly implicated
medications. In the nursing home, heart/blood
pressure drugs and psychiatric drugs are usually
responsible. 

The risk of adverse drug reactions is related
to many factors, some of which are modifiable.
Important predictors of adverse drug reactions
include the number of medications that a patient
consumes and the number of diseases that a pa-
tient has. Although some researchers have sug-
gested that seniors and females are at higher risk,
this remains controversial (Gurwitz and Avorn;
Hanlon et al.). 

Adverse drug reactions and health care
utilization

Approximately 10–16 percent of hospital ad-
missions result from adverse drug reactions from
which approximately two-thirds of patients re-
cover (Colt and Shapiro; Col). Inappropriate
prescribing is a leading cause of adverse drug re-
actions. Fifty percent of adverse drug reactions
detected on admission to hospital in one study
were from absolutely contraindicated or unnec-
essary medications (Lindley et al.). Furthermore,
there were 0.34 adverse drug reactions for each
unnecessary medication and only 0.08 per neces-
sary medications. In a study of nursing home pa-
tients, 61 percent of adverse drug reactions were
felt to have resulted from inappropriate pre-
scribing (Cooper). 

Adverse drug reactions have an important
impact on health care use. Of seniors who report
experiencing adverse drug reactions, 63 to 75
percent need to contact their physician, 50 per-

Table 1
Drug classes most commonly used by older people.

SOURCE: Author

cent have laboratory tests ordered, 10 percent
visit the emergency room, and 7 to 11 percent
are hospitalized (Chrischilles et al., ‘‘Self-
reported Adverse Drug Reactions’’; Hanlon,
1997). When projected to the entire community-
dwelling older population, this translates into
two million annual physician visits, one million
laboratory tests, and 146,000 hospitalizations
from adverse drug reactions (Chrischilles et al.,
‘‘Self-reported Adverse Drug Reactions’’). 

Increases in health care utilization can also
be measured in the length of hospital stay or in
dollar costs. For patients admitted to hospital
who suffered an adverse drug reaction, this oc-
currence was associated with an increased length
of stay of two days and a cost increase of $2,263
(Classen). Results from another study highlights
this point: for every dollar spent on medications
in nursing facilities, $1.33 is spent in the treat-
ment of medication-induced problems that can
be prevented (Bootman et al.). 

Medication use in the older population

It is not clear why medication use in the
older population is so challenging, however,
multiple interacting factors complicate medica-
tion use in seniors. Important issues include: in-
creased disease burden; changes in physiology,
pharmacokinetics, and pharmacodynamics with
aging; patient and family expectations; poor pa-
tient-physician communication; over-the-
counter medication use; using other people’s
medications; and the use of multiple physicians,
to name a few. Lastly, seniors are often excluded
from clinical trials that are conducted when
drugs are being studied. Therefore when these
drugs are marketed, they have not been exten-
sively studied in older people, even though these
are generally the patients most likely to receive
them. 

Pharmacokinetics, pharmacodynamics,
and aging

These are two areas that are well under-
stood, and can be taken into account by clinicians
in every day practice. 

Pharmacokinetics. Pharmacokinetics is a bi-
ological science concerned with the characteriza-
tion and mathematical description of the
absorption, distribution, metabolism, and excre-
tion of drugs, their by-products, and other sub-
stances of biologic interest. 
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These processes determine the amount and
rate of appearance of drugs in the body, distribu-
tion throughout the tissues, and elimination of
the drug from the body. In other words, phar-
macokinetics is the study of how the drugs move
into and out of the body. 

It is simplest to begin with the first event that
occurs when a patient takes a medication: absorp-
tion. Most drugs that are commonly used are
given by mouth (although some medications can
be applied to the skin, eyes, or by other means).
Absorption of the medication takes place at the
lining of the stomach or small intestine, depend-
ing on the drug. Although there are various age-
related changes in the physiology of the gut, as
a whole they do not result in any clinically signifi-
cant age-related changes in drug absorption. 

Distribution. After a drug is absorbed, it is
distributed into the bloodstream and various tis-
sues and/or fluids (e.g., skin, lungs, brain, urine,
etc.) where the drug will exert its therapeutic ac-
tion (see below, pharmacodynamics). The degree
to which a drug distributes into different tissues
varies, and depends on physicochemical proper-
ties of the drug: the drug’s relative solubility in
fat as opposed to water, its affinity for various tis-
sues, and the drug’s binding to plasma proteins.
Directly relevant to distribution are the following
age-related changes in body composition: there
is an increase in body fat (about 15–30 percent)
accompanied by a decrease in total body water
(about 10–15 percent). These alterations can re-
sult in an altered drug distribution profile, which
may affect the response to the drug. For exam-
ple, if a patient is given a drug that is mainly
water-soluble, its concentration, and thus its ef-
fect, may be greater. This is explained by the fact
that the older person has less body water in
which the drug would distribute into, leading to
a higher drug concentration. In most cases how-
ever, this will not be clinically significant, and can
be accounted for by proper drug dosing (see
below, general principles of drug therapy). 

Metabolism. Cytochrome P450 refers to a
group of enzymes located on the membrane of
the endoplasmic reticulum. The ancestral genes
for the P-450 proteins have been estimated to
have existed as far back as 3.5 million years ago,
suggesting that drug metabolism is a secondary
role. The original role for these enzymes likely is
to: (1) metabolize endogenous compounds (e.g.,
cortisol); and (2) detoxify exogenous compounds
(e.g., especially after oral ingestion). Conse-

quently, the highest concentrations of these en-
zymes are in the liver and small intestine, with
very small quantities found elsewhere, and the
liver is the major site where drugs are metabo-
lized. 

Metabolism of a drug produces substances
that are called metabolites. This process is called
biotransformation. Biotransformation may occur
via two major groups of reactions (or through a
combination of the two) called phase I and phase
II reactions. Phase I reactions typically convert a
drug to a more polar compound. Phase II reac-
tions generally involve coupling of the parent
compound with a substance found in the body to
produce a drug conjugate. Most conjugates are
inactive and very water soluble, allowing for
rapid excretion by the kidneys (Matzke and
Milikin). Metabolites may be biologically inactive,
just as active as the parent drug, or more or less
active than the parent drug. A drug may be me-
tabolized to a number of metabolites, each with
potentially different properties. Although some
drugs are metabolized by phase I, followed by
phase II reactions, many are metabolized by only
one these types of reactions. 

Various age-related liver changes impair
drug metabolism. Liver mass decreases, as does
liver blood flow. The metabolic capacity of phase
I reactions also decrease. This is illustrated by a
decreased clearance (i.e., the drug remains in the
body for a longer period of time) of various
drugs such as triazolam, diazepam, alprazolam,
warfarin, and others (Sotaniemi et al., 1997). Un-
fortunately, there are no markers that help de-
termine how well the liver is metabolizing drugs.
Nonetheless, this reduced clearance has impor-
tant clinical implications (Gordon et al.). 

In contrast, phase II reactions are largely un-
affected by aging. Thus, one factor considered by
clinicians in drug selection is whether a drug’s
metabolism is affected by aging. If so, an alterna-
tive drug is selected. If this is not possible, alter-
native strategies are used to avoid problems. 

Elimination. The kidneys play a major role
in eliminating drugs and other substances from
the body. The last step in the movement of drugs
is elimination, which is accomplished by the kid-
neys. Elimination occurs via two (or a combina-
tion of the two) mechanisms: drugs can be
filtered or actively secreted through the glomer-
ulus (functional unit of the kidney). The rate the
glomerulus filters drugs is called the glomerular
filtration rate. As people age, this rate, and thus
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the ability to eliminate certain drugs, decreases
(meaning that the drug will persist in the body
for a longer period of time) starting at about age
forty (Mayersohn). The glomerular filtration
rate, unlike liver enzyme activity, can be estimat-
ed by using mathematical equations. This esti-
mate is used to help select appropriate drug
doses for seniors, since many commonly used
drugs are largely eliminated by the kidney. By
doing so, drug build-up in the body is prevented
that may otherwise lead to side effects. 

Pharmacodynamics. Pharmacodynamics is
defined as the study of the biological effects re-
sulting from the interaction between drugs and
biological systems. More simply stated, it is what
the drug does to the body. Aging often results in
different responses to the same amount of drug.

Aging and the brain: drug effects

The brain has millions of brain cells called
neurons (i.e., its working units). Neurons oper-
ate using various substances called neurotran-
smitters, examples of which include acetylcholine
and dopamine. For proper brain function there
needs to be a balance of these neurotransmitters.
Imbalances in or marginal deficits in certain
neurotransmitters can lead to symptoms or dis-
orders that could have serious consequences. 

In older people, two major changes in
neurotransmitters are of importance. There is a
decrease in the number of cholinergic and dop-
aminergic neurons, which leads to a relative state
of deficiency of acetylcholine and dopamine
(Drachman). This reduces the reserve capacity of
the brain and makes the balance between neuro-
transmitters more delicate. The end result is that
medication-related problems are more common,
and of serious consequence in seniors. Common-
ly used medications that can be problematic in-
clude antipsychotics (e.g., haloperidol),
benzodiazepines (e.g., diazepam), and medica-
tions with anticholinergic properties (e.g., dip-
henhydramine or Benadryl). For example, the
incidence of drug-induced Parkinsonism (a con-
dition that mimics Parkinson’s disease) is much
higher in seniors. This condition can cause sig-
nificant problems due to problems in moving,
walking, performing every day tasks with their
hands, and can lead to falls, which can have disas-
trous consequences. Seniors who take ben-
zodiazepine drugs are also at risk for drug-
induced cognitive impairment. This means that
they may suffer from memory loss, decreased

ability to think, and present with other character-
istics that may mimic Alzheimer’s disease. Lastly,
medications with anticholinergic effects such as
diphenhydramine (Benadryl, Tylenol PM), di-
menhydrinate (Dramanine), and other common-
ly used medications present a particular problem
in older people. In older people they should be
avoided, as they are a common cause of cognitive
impairment and delirium. 

General principles of drug therapy

Many useful strategies exist that simplify
drug use in seniors (Gordon et al.). The two most
useful tips are generally (1) Start low, go slow,
and (2) Do one thing at once. 

The ‘‘start low, go slow’’ principle is how cli-
nicians globally account for the aforementioned
changes in the way that the seniors handle drugs.
For example, if the normal dose of sertraline (an-
tidepressant) is 50mg daily, 25mg daily common-
ly would be prescribed. Then, as is common for
many drugs, the drug dose is increased to a spe-
cific amount. If sertraline is normally increased
to 100mg in one week, it would be increased in
one and one-half to two weeks by an increment
of 25mg. This lessens the chance of severe side
effects from using a dose that is too high for an
older person that may lead to the patient becom-
ing sick and stop taking the drug or, worse yet,
that may lead to hospitalization. 

‘‘Do one thing at once’’ refers to making one
medication change at a time. People with more
than one medical problem must often take more
than one medication. After the patient has been
interviewed and examined, the clinician will
have ideas as to what the problems are that need
to be addressed. This may involve adding, ad-
justing the dose, or stopping drugs that may be
contributing to the problems. Whenever possi-
ble, it is essential that only one drug be added or
removed (or its dose changed) at a time. Other-
wise, if the patient improves or worsens after ad-
justing more than one drug, the clinician will not
be able to determine which drug was of benefit
(or detrimental). For example, consider a patient
with arthritic knee pain who is prescribed aspirin
and ibuprofen together for pain. If the patient’s
pain improves the question is: which drug
helped? Which drug should they continue to
take? In order to ascertain which drug was use-
ful, the patient would have to stop one drug, see
what happens, and go from there (in other
words, if the pain returns, add the second drug,

DRUGS AND AGING 385



then see if the first drug helped at all). Such an
approach is time consuming and complicated.
Similarly, if the patient suffers from side effects,
they will not know which drug is the offending
agent. This is an undesirable scenario that could
be avoided by starting with one drug, using it
properly, and assessing whether or not the drug
worked before adding a second drug. Further-
more, situations like this can result in a patient
incorrectly being labeled as ‘‘unresponsive’’ to
both drugs, or ‘‘allergic’’ or ‘‘intolerant’’ to both
drugs. 

Conclusion
The older population is growing rapidly,

bringing various challenges to the health care
system. One of the major challenges is that of en-
suring safe and effective medication use in older
people. The unique needs and characteristics of
this population must be taken into account by
health care professionals involved in the care of
older people in order to prevent drug-related
problems. 

CARLOS H. ROJAS-FERNANDEZ

See also ALCOHOLISM; ARTHRITIS; BRAIN; DRUG REGULA-

TION; HERBAL THERAPY; KIDNEY; AGING. 
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