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L
LANGUAGE ABOUT AGING

Social phenomena and social practices often
exist long before they receive an identifying
label. The subsequent act of naming an activity
is significant because it allows people to refer to
it. The word ageism is a case in point. Until Rob-
ert N. Butler introduced the term in 1969, there
was no uniform way to refer to the behaviors as-
sociated with the practice of ageism, even though
the activity had existed long before it acquired a
label. This word now appears in virtually every
dictionary of the English language published
since the 1970s. The first definitions of ageism fo-
cused almost exclusively on its negative charac-
teristics, since much of the treatment of older
adults in society constituted mistreatment. The
term may allude to prejudice (stereotypes and
attitudes) or to discrimination (personal or insti-
tutional). Prejudice exists in the mind and repre-
sents stereotypical notions about individual
members of a group based on misinformation or
erroneous observations. Discrimination is a de-
liberate act, based on prejudice, perpetrated
against members of a group. Once ageism re-
ceived a name, scholars began to describe its vari-
ous societal manifestations, concentrating their
research on its harmful instances. Nevertheless,
ageism also has a positive dimension, one which
views older adults and aging in a strictly favor-
able light. Both views, of course, may result in
misrepresentations and stereotypes about older
adults. 

Even though most definitions of ageism
focus on its negative properties, one definition
captures the duality of this term. Erdman B. Pal-
more defines this concept simply and accurately
as ‘‘any prejudice or discrimination against or in

favor of an age group’’ (Palmore, p. 4). Because
most discussions of ageism focus solely on the
negative aspects of this practice, Palmore’s defi-
nition is preferable because of its balance. Pal-
more rightly points out that ageist prejudice and
discrimination may be either negative or posi-
tive. 

Language, or words, constitute an interme-
diate point between an attitude and an act. In
this sense, the words chosen by an individual
provide a strong indication about that person’s
beliefs, and possibly actions, towards members of
an identifiable group. Just as words have the
power to harm or to heal people, ageist vocabu-
lary may also have the same effect. As we shall
see, the vocabulary alluding to older people is
largely negative, hence its potential to harm is far
more significant. 

Addressed here are the following aspects of
language about aging: (1) an appropriate name
for older adults; (2) the vocabulary about older
adults and aging; (3) metaphoric language; (4)
proverbial language; (5) slogans; and (6) names
and forms of address. 

Designations for older adults

The appropriate designation for people who
are older has been a debatable issue. A 1979 Har-
ris Poll conducted for the National Council on
the Aging provided a list of ten terms (aged per-
son, elderly person, golden ager, mature American,
middle-aged person, old man/old woman, old timer,
older American, retired person, senior citizen) to de-
termine their acceptability among older adults—
defined as people over the age of sixty-five. The
results of this survey indicated that the most liked
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terms were senior citizen, retired person, and mature
American. 

In an empirical study of the naming prefer-
ences of three separate age groups (17–44, 45–
64, and 65 and older), Carole A. Barbato and
Jerry D. Feezel examined the reactions of mem-
bers of each group to the following lexical terms
for older adults: mature American, retired person, se-
nior citizen, golden ager, old timer, elderly, aged per-
son, old folks, biddy, and fogie. The results of this
experiment showed that respondents from all
three age groups favored mature American, senior
citizen, and retired person. The two oldest groups
had a favorable reaction to senior citizen and ma-
ture American. The youngest group of respon-
dents liked elder, but only one positive response
for this term occurred in the other two age
groups. The other three preferred terms, in
order of preference, were retired person, golden
ager, and elderly. 

In their discussion of the results of this study,
published in the Gerontologist, Barbato and Feezel
note that Frank Nuessel (1982) viewed the term
elderly as neutral and nonstereotypic. They point
out that this term ranked among the lowest in
their study. Nevertheless, in their own examina-
tion of the 1984 and 1985 issues of the Gerontolo-
gist, elderly was found to be the most frequently
used expression. Barbato and Feezel (p. 531) fur-
ther note that, two years later, Nuessel (1984) be-
lieved that elder was a more neutral term. In a
response to the Barbato and Feezel article, Nues-
sel (1987) argues that the imposition of a term on
older adults may not be the best approach to this
terminological issue. Since naming is a question
of self-definition, a group-determined appella-
tion may ultimately be the best solution. 

Times, like language, change, and the edi-
tors of this volume have avoided the terms the
aged and the elderly. In place of the latter, the ex-
pressions older adults or elderly persons have been
used. This change in preference for terms to
refer to older adults is reflected elsewhere, such
as in the Thesaurus of Aging Terminology (Diliberti
and Eccles, p. 43), where, under the entry ‘‘el-
derly,’’ the reader is advised to use the expres-
sion older adults. Under the entry ‘‘older adult,’’
the editors state that this phrase has been ‘‘as-
signed routinely to all documents focusing on
persons aged 60 and older.’’ Clearly older adult
has become the preferred professional term. 

Vocabulary about older adults and aging

The vocabulary about aging consists of two
basic types. On the one hand, there is the vast
array of technical terminology, usually of Greco-
Latin origin and generally considered to be neu-
tral or nonageist, that appears in professional
publications such as those published by The Ger-
ontological Society of America (i.e., the Gerontolo-
gist and the Journals of Gerontology). Specific
examples of professional terminology of Greek
origin include: geriatrician, geriatrics, gerontologist,
gerontology, geropsychology, gerontophilia, and geron-
tophobia. Expressions of Latin derivation include
the following: sexagenarian, septuagenarian, octoge-
narian, nonagenarian, and centenarian. 

Another group of English words about older
adults and aging also exists. These expressions
occur in ordinary conversation, and virtually all
of them disparage older adults in various ways.
Of an extensive vocabulary of perhaps 450,000
words, a relatively small, though frequently used,
number of these lexical items refer to aging and
older adults. Two studies on the vocabulary of
ageist language have documented some of the
most common ageist expressions. Both of these
studies (Nuessel 1982, 1984) found that the pop-
ular vocabulary for older adults is largely nega-
tive. Despite the abundance of disparaging
expressions for older adults, however, there are
a few favorable terms used to allude to older
adults, such as mature, mellow, sage, venerable, vet-
eran, and wise. Although the adjective old general-
ly bears a negative connotation when applied to
people, it has a positive sense when applied to ob-
jects such as brandy, wine, cheese, lace, and
wood. It is perhaps reflective of our society that
old things possess more value than old people.
The deprecating verbiage for older adults and
their attributes, however, far surpasses the rela-
tively few positive words. 

Language may be spontaneous (e.g., the
words employed in everyday speech), or it may
be deliberate and calculated (e.g., word used in
the print media, including greeting cards, news-
papers, magazines, books, and cartoons—or in
the nonprint media, such as television shows,
movies, music videos, video games, and song lyr-
ics). The source of most nonprint media lan-
guage derives from an original script, so there is
ultimately a written source for visual and audito-
ry media. Negative linguistic ageism may mani-
fest itself in different ways. In discourse or in
writing, ageist language may be explicit and
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blunt. Some individuals automatically refer to
older adults in terms of preconceived notions
about them. Such notions include distortion,
which is the attribution of negative physical, be-
havioral, and mental traits to older adults (i.e.,
toothless, grumpy, senile); and degradation, which al-
ludes to the practice of portraying older adults as
physically obnoxious or intellectually inferior
(i.e., decrepit, foolish). 

Scripted material is a major source of calcu-
lated caricatures of older adults and old age. The
birthday card provides the most ubiquitous ex-
ample. A visit to any card shop provides numer-
ous examples of this verbal depiction of older
adults and old age. Humorous cards about old
age frequently allude to its negative characteris-
tics, which are reflected in the language, such as
allusions to such caricatures as the dirty old man—
often also reflected in unflattering line drawings.
Many of the verbal allusions in these cards relate
to behavior (cranky, silly) or physical appearance
and demeanor (rumpled, shriveled). 

In plays, stage directions provide actors with
the author’s visual and mental conceptualization
of various characters. This interlinear commen-
tary frequently alludes to the nonverbal behavior
of the character to be portrayed, especially older
adults. Words alluding to the kinesic behavior, or
the significant bodily movements, of an older
character may include expressions such as teeter-
ing, unstable, and so forth. Other vocabulary
items that refer to paralanguage, or how some-
thing is said, are often associated with older char-
acters, including verbs like mumble and mutter.
Other stage directions for older characters that
reflect their stereotypic conceptualization by the
author involve words that refer to manifestations
of physical problems, such as drool and totter. Ad-
ditional verbal descriptions may appear as verb
phrases referring to certain problems associated
with old age, including to cup one’s ear to indicate
a hearing deficit or to squint to signal a visual
problem. Samuel Beckett’s one dramatic piece
Krapp’s Last Tape, for example, describes the pro-
tagonist in the following terms as ‘‘very near-
sighted’’ and ‘‘hard-of-hearing’’ (p. 9). The au-
thor uses specific kinesic verbs such as ‘‘fumble’’
(p. 10) to signify the character’s lack of agility,
and the phrase ‘‘cup the ear’’ (p. 13) to allude to
the character’s hearing impairment. The paral-
inguistic expression ‘‘fit of coughing’’ (p. 17)
stands for his poor health. 

Certain negative descriptive adjectives fre-
quently refer to older adults. These descriptors
fall into specific categories: (1) physical appear-
ance (decrepit, frumpy, wrinkled); (2) behavioral
patterns (crotchety, fussy, garrulous, grouchy,
grumpy, miserly); (3) physical ability (debilitated, fee-
ble, infirm, rickety); and (4) mental ability (dodder-
ing, eccentric, feebleminded, foolish, rambling, senile).
A selected listing of terminology used to refer to
older adults and aging appears in Table 1. 

Metaphoric language

In traditional literary analysis, a metaphor is
a figure of speech or a linguistic adornment in-
tended to enhance the expressive qualities of a
text. George Lakoff and Mark Johnson (1980),
however, have shown that metaphoric language
constitutes a way of viewing the world that direct-
ly influences people’s perception of it. A meta-
phor is an implied comparison, and it has the
form A = B (e.g., ‘‘John is a snake.’’ Here, the
hearer has to fill in certain information generally
known about the appearance and behavior of a
snake). In this sense, a metaphor describes the
unknown in terms of the known. Metaphors are
thus powerful cognitive devices, since they allow
one dimension of the world to shape another.
Thus, metaphors function as a linguistic mecha-
nism that selects and filters certain aspects of the
real world and projects these dimensions onto
other parts of it. In this constructivist view of
metaphor, one in which language shapes our
perceptions of reality, a decidedly negative view
of older adults and old age emerges. One com-
mon geriatric metaphor is OLD AGE IS TERMI-
NAL DECLINE. This conceptual metaphor may
produce a negative ageist view of older adults be-
cause it considers old age to be a period of deteri-
oration and decadence. This perspective may
thus facilitate medical undertreatment of older
adults because of its erroneous view of old age as
one of irreversible degeneration. 

A subcategory of metaphor is metonymy (the
use of the part for the whole). Within health care
settings, metonymy is a common way to allude to
older adults; the use of such expressions as the
sick heart, the broken hip, or the cancerous liver are
examples. In some respects, these references un-
derlie Western medicine’s belief that the human
body is a mechanism with replaceable or repair-
able parts. 
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Table 1
A Selected List of Ageist Terms and Expressions

SOURCE: Author

Proverbial language

Many dictionaries define proverbs as brief,
fixed popular sayings that state a commonly held
belief. A study of seventy-two Italian proverbs
about aging and older people (Nuessel 2000a, p.
312) found that thirty-nine were positive, thirty
were negative, and three were ambiguous in
their interpretation. In their thematically ar-
ranged dictionary of American proverbs,
Mieder, Kingsbury and Harder (1992, pp. 12–
13, 437–438) include ninety-eight proverbs and
variants under the rubrics age, aged, and old. Of
these, seventy-five depict old age in a negative
fashion, while twenty-three offer a positive view.
Proverbs such as ‘‘nature abhors the old’’ and
‘‘there is no fool like an old fool’’ reflect the nega-
tive perspective in proverbial language, while
‘‘with age comes wisdom’’ and ‘‘old foxes are not
easily caught’’ express the positive viewpoint. 

Slogans

Related to proverbial language is the slo-
gan—a memorable, fixed catchphrase intended
to advance some cause. The ubiquitous bumper
sticker is one of the most common manifestations
of this linguistic form. Some of the better known
examples of slogans have a positive reference, in-
cluding ‘‘age is just a number’’ and ‘‘older is
bolder.’’ These slogans often affirm old age and
older adults. 

Names and forms of address

In interpersonal communication, forms of
address and names define social relationships.
The use of a person’s first name indicates a close,
long-standing relationship, hence the expression
‘‘to be on a first name basis.’’ Nevertheless, there
are circumstances in which the use of an appro-
priate title (Mr., Mrs., Miss, Doctor, etc.) and sur-
name is necessary because of the formal nature
of the discourse; these include job interviews, ini-
tial contact with a person, and so forth. This use
of forms of address and personal names, though
not formalized, derives from implicit rules of dis-
course that set the stage for ongoing social rela-
tionships. Their use thus reveals much about
personal associations (e.g., the use of a formal
form of address by one conversational partici-
pant and an informal one by the other signals the
dominant and subordinate speaker). The inap-
propriate use of forms of address and names may
have the effect of infantilizing older adults. Such
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patronizing and demeaning usage often occurs
in health care and geriatric facilities. 

Negative linguistic ageism frequently mani-
fests itself in the names and in the forms of ad-
dress used with older adults. This sort of
language behavior is a verbal indication of the in-
fantilizing process. There are five common ex-
amples of this subtle form of linguistic abuse. The
first one involves the use of an older adult’s first
name, especially by a younger person, without
first asking permission to do so. This tactic imme-
diately establishes power relationships in a con-
versation. It should be noted, however, that
there is a tendency in contemporary U.S. society
to use a person’s name without seeking permis-
sion though many older adults are not accus-
tomed to this practice. Second, the use of
diminutive forms of first names, such as Johnny
or Annie, with older individuals is a more degrad-
ing usage than using the first name—these are
forms that are generally reserved for speaking
with small children. A third example involves the
inappropriate use of terms of affection and en-
dearment (dear, honey, poor dear, good girl, good
boy) by people who have no claim to their use. Di-
minutive forms (dearie, sweetie) of these words
only add to this infantilizing humiliation. A
fourth example of names used with older people
includes such generic names as gramps or granny,
which are frequently employed by small children
with their older relatives. The fifth form of this
kind of linguistic ageism is anonymity. Not using
the name of an older person at all marks them as
nonentities whose worth is negligible. Two addi-
tional examples of linguistic ageism that often
take place in health care environments involve
pronominal forms. In the first instance, a third
person pronominal reference (he, she) is used in
the presence of the person being spoken about
as if they were unworthy of conversational inclu-
sion (e.g., ‘‘he’s having a bad day’’). A second in-
stance involves the use of the first-person plural
pronoun (we) as a subordinating communicative
act, such as in the expression ‘‘How are we doing
today?’’ It is clear in this usage that there is no
sense of solidarity with the older person. 

FRANK NUESSEL

See also AGE DISCRIMINATION; IMAGES OF AGING; LITERA-

TURE AND AGING; SOCIAL COGNITION. 
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LANGUAGE
COMPREHENSION

Language comprehension is an important
aspect of day to day functioning in adulthood.
Comprehension of written and spoken language
relies on the ability to correctly process word and
phrase meanings, sentence grammar, and dis-
course or text structure. Difficulties in any of
these domains can produce comprehension
problems. Age-related memory declines have
been reported in many studies comparing youn-
ger and older adults on language comprehen-
sion tasks. Therefore, it is believed memory
capacity limitations in older adults may cause
language comprehension problems (Wingfield
and Stine-Morrow). In particular, age-related
declines in the capacity of working memory to
temporarily store linguistic information may be
responsible for older adults’ language compre-
hension problems. Older adults have typically
been found to have smaller working memory
spans than young adults and such span measures
have been found to correlate with language com-
prehension measures. Van der Linden, and col-
leagues (1999) tested young and older adults on
their ability to understand texts and recall sen-
tences and words. They were also given a large
battery of tests designed to measure processing
speed, working memory capacity, and the ability
to inhibit distracting thoughts. The analysis indi-
cated that these three general factors (speed,
working memory, inhibition) did account for
age-differences in performance on the language
processing tasks. Further, Van der Linden, and
others concluded that ‘‘age-related differences in
language, memory and comprehension were ex-
plained by a reduction of the capacity of working

memory, which was itself influenced by reduc-
tion of speed, [and] increasing sensitivity to
interference. . .’’ (p. 48). 

Interference arising from a breakdown of in-
hibitory mechanisms appears to contribute to
language comprehension problems (Hasher,
Zacks, and May) by permitting the intrusion of ir-
relevant thoughts, personal preoccupations, and
idiosyncratic associations. These irrelevant
thoughts compete for processing resources, such
as working memory capacity, and impair older
adults’ comprehension and recall. Hence, older
adults’ comprehension may be affected by dis-
tractions or intrusive thoughts. This hypothesis
received support from a study by Kwong See and
Ryan. Kwong See and Ryan examined individual
differences in text processing attributable to
working memory capacity, processing speed,
and efficiency of inhibitory processes. Their anal-
ysis suggested that older adults’ text processing
difficulties can be attributed to slower processing
and less efficient inhibition, rather than to work-
ing memory limitations. 

Research by Connelly, Hasher, and Zacks
compared passage reading times and answers to
probe comprehension questions for young and
older adults for texts that did or did not have dis-
tracting material interspersed amid target texts.
The distractors, presented in a different type
face, consisted of words or phrases conceptually
related to the content of the target text and re-
curred over and over again throughout the tar-
get text. Connelly et al. reported that young
adults not only read the texts containing the dis-
tracting material more rapidly than older adults
but that they also showed greater comprehen-
sion of the target material. Connelly and col-
leagues’ conclusion has been challenged by
Dywan and Murphy who modified the proce-
dure to include a surprise word recognition test
for the interposed material. They found that the
young adults had superior recognition memory
for the distractor words, a result that is difficult
to explain if the young adults are assumed to
have been successful at inhibiting processing of
the distractors. Burke also argues that research
on the activation of word meanings and the de-
tection of ambiguity provides ‘‘no support’’ for
claims that ‘‘older adults are deficient in sup-
pressing contextually irrelevant meaning or that
they activate more irrelevant semantic informa-
tion than young adults or that they retrieve more
high frequency, dominant, or typical informa-
tion than young adults’’ (p. P257). 
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Strategy differences may also underlie other
age differences in language comprehension by
affecting how readers process individual words.
In general, young and older adults have been
found to use similar reading strategies; however,
age differences in reading strategies have been
reported for specific aspects of syntactic and se-
mantic processing. Stine found that young and
older adults allocate reading time in similar ways
to word-level and phrase-level processing. How-
ever, she also found young adults spent extra
time reading words that occurred at sentence
boundaries, minor clause boundaries, and major
clause boundaries. While older adults also allo-
cated extra time to major and minor clause
boundaries, they did not spend extra time at sen-
tence boundaries, suggesting older adults spend
less time on sentence-level integration than
young adults. Stine-Morrow, Loveless, and
Soederberg (1996) let young and older adults
read syntactically coherent text at their own
pace. Both young and older adults who achieved
good recall allocated extra reading time to syn-
tactically complex sentences. However, some age
differences were found with regard to other time
allocation strategies used to achieve good recall.
For young adults, good recall was related to the
allocation of additional reading time to infre-
quent words and to new concepts first mentioned
in the text. In contrast, for older adults, good re-
call was related to the allocation of additional
reading time as they progressed serially through
the text. These findings indicate that older adults
use a different strategy than young adults to
achieve good recall. Whereas young adults rely
on recalling key words and concepts, older adults
may rely on recalling a global text structure that
is built up serially. 

Despite working memory limitations, inhibi-
tory deficits, and strategy differences, many
older adults comprehend spoken and written
language proficiently in everyday life. The age-
related deficits observed in language compre-
hension studies may be offset by the ability to fill
in missing elements of the discourse with mean-
ingful reconstructions based on background
knowledge and everyday reasoning abilities.
Speakers and writers may also be able to mini-
mize comprehension problems by using a special
speech register, sometimes termed elderspeak.
Elderspeak uses exaggerated pitch and intona-
tion, simplified grammar, limited vocabulary,
and slow rate of delivery. However, the use of
elderspeak is controversial. On one hand, elder-

speak may benefit older adults by reducing
memory and processing demands. On the other
hand, it may reinforce negative stereotypes of
older adults and contribute to the social isolation
and cognitive decline of older adults because it
resembles ‘‘baby talk.’’ Addressing older adults in
‘‘baby talk’’ by using short, simple sentences de-
livered very slowly and loudly with contrastive
pitch seems to convey the impression to older
adults that they are cognitively impaired and
have communication problems (Kemper and
Harden). Hence, practical techniques for modi-
fying speech and writing targeted at older adults
must reduce processing demands without trig-
gering negative stereotypes. 

SUSAN KEMPER
RUTH E. HERMAN

See also MEMORY: PERCEIVED HEALTH; HUMAN FACTORS.
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LANGUAGE DISORDERS
Human communication and socialization to

a large degree occur through language, which is
a symbol system used to represent, convey, and
interpret ideas, thoughts, and feelings. Typically
one language user (a sender) arranges words or
other vocabulary symbols (e.g., gestures, as used
in sign language) to express particular intentions
or ideas to at least one other language user (a re-
ceiver). While many equate language with
speech, they are not identical. Speech, along
with writing and pantomime, is just one of the
channels used to express language. Language
is understood through reciprocal channels,
like listening, reading, or interpreting manual
signs. 

Language involves a number of interactive
systems related to its content, form, and use. Se-
mantics refers to a system of concepts or mean-
ings. The ‘‘mental dictionary’’ that contains
vocabulary symbols for expressing and inter-
preting these concepts is called the lexicon.
Morphology is concerned with word formation.
Morphemes, the smallest units of language that
signal meaning, can be single words or they can
be add-ons, like possessive or past tense markers,
that change the meaning of their root words.
Phonology refers to the sound system of language
(vowels and consonants), and to stress and melo-
dy patterns. Although phonology is most obvi-
ously connected with the speech channel, there
is ample evidence that adults also access phonol-
ogy when they read silently. Syntax involves the
ways that words representing different parts of
speech can be sequenced to construct acceptable
and interpretable phrases, clauses, and sen-
tences. To illustrate, English syntax allows only
certain combinations of nouns and verbs (e.g.,
‘‘The girl ate’’ is acceptable, but ‘‘Ate the girl’’ is
not); and different word orders signal different
meanings (compare ‘‘The girl told the boy’’ with
‘‘The boy told the girl’’). Finally, pragmatics is con-

cerned with the ways in which language is used
to communicate particular purposes and intents.
For example, pragmatics involves the difference
between what someone actually says and what
they mean by it, as when teasing or being sarcas-
tic. The particular communicators, their shared
assumptions and knowledge, and their current
social context all are important pragmatic con-
siderations. 

Language disorders can take the form of diffi-
culty expressing and/or understanding ideas and
intentions through any or all language channels,
and can be reflected in disturbances of any or all
language systems. Because language is not iden-
tical to speech, language disorders are different
from speech disorders. The latter may reflect,
among other things, abnormalities in vocal tract
structures such as the lungs, larynx (commonly
known as the voice box), and oral articulators
(e.g., tongue, lips, jaw), or difficulties in manag-
ing the breathstream, which provides the energy
source for speech. 

Language disorders in older adults

As people age, they tend to experience
changes in language functioning. Some aspects,
like the use or understanding of complex syntax,
typically show signs of decline. Others, like vo-
cabulary knowledge, improve with age, though
the older one gets the more difficult it becomes
to retrieve from the lexicon the precise words
one wants. While full-blown language disorders
are not the norm for elderly people, some partic-
ular language disorders are more likely to co-
occur with advancing age, because the medical
conditions that cause them primarily affect older
individuals. These conditions include stroke and
dementing illnesses. Their common language
after effects include aphasia, right hemisphere
communication disorders, and the language of
generalized intellectual impairment. 

Aphasia is an acquired language disorder.
Typically, it is the result of damage to the left side
of the brain, which for most individuals is ‘‘domi-
nant’’ for language functions. The damage that
induces aphasia is usually cortical and peri-
Sylvian, which means that it affects the outermost
layers of brain cells that surround the Sylvian fis-
sure (see Figure 1). Most often caused by stroke,
aphasia also can result from other conditions,
like head trauma, when the brain damage pre-
dominantly affects left peri-Sylvian regions. 

Aphasia affects both the expression and in-
terpretation of language, through all of its chan-
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Figure 1
Left hemisphere of the brain showing the
Sylvian Fissure and the approximate location of
Broca’s and Wernicke’s areas of the angular gyrus.

SOURCE: Adapted from Hart, S. and Semple, J. S.
Neuropsychology and the Dementias. London: Taylor and
Francis (1990): 166.

nels, but to different degrees in different
individuals depending on the nature and extent
of brain damage. Language changes that reflect
sensory deficits, such as hearing loss, do not con-
stitute aphasia. Also, language impairment in
aphasia is disproportionate to, and cannot be ex-
plained by, other types of cognitive changes,
such as memory problems. 

A word retrieval deficit, or difficulty in select-
ing the precise words one wants to use from an
unaltered lexical store, is a universal symptom of
aphasia. These word retrieval difficulties, often
called anomia, are more frequent and less likely
to be resolved than the word retrieval challenges
of normal aging. It is important to note, though,
that word retrieval deficits are common after any
kind of brain damage; thus, they are not diagnos-
tic. The other language systems are variably af-
fected in adults with aphasia. 

Classical views of aphasia divide it into syn-
dromes or types, such as Broca’s and Wernicke’s
aphasia. Each type has some expressive and re-
ceptive characteristics that grossly differentiate it
from other types of aphasia, and that are pre-
sumed to stem from damage to particular peri-
Sylvian regions in the left cerebral hemisphere.
However, it has become clear that damage con-
fined to a particular brain area (e.g., Broca’s or

Wernicke’s area; see Figure 1) does not generate
a lasting aphasia of the same type. More general-
ly, the accuracy and value of aphasia syndrome
classifications, as well as the correspondence be-
tween language disorder profiles and brain le-
sion locations, are the subject of much debate
(see, e.g., commentaries following an article by
Yosef Grodzinsky). Research is ongoing to speci-
fy the complex relationships among normal
brain anatomy and its contribution to the func-
tioning of various language systems, as well as the
precise ways in which particular kinds of brain
damage produce particular types of language
symptoms. 

Right hemisphere language disorders also can re-
sult from stroke. This time the stroke affects the
side of the brain that is not dominant for lan-
guage; typically, as the name implies, the right
hemisphere. These disorders have been system-
atically studied since the mid-1980s. Because so
little is known about the nature of right hemi-
sphere language deficits, there is not yet an ap-
propriate diagnostic label. However, some
descriptive generalizations are possible. Strokes
that are restricted to the right hemisphere in
older adults appear to have little effect on pho-
nology, morphology, or syntax, and their conse-
quences for lexical-semantic processing are
unclear. But adults with right hemisphere dam-
age can be particularly impaired in pragmatic as-
pects of language. As senders, for example, they
may have special difficulty supplying content
that is appropriate to the communicative circum-
stances, by assuming that a receiver knows some-
thing that he or she does not know, or by being
too wordy, too terse, too detailed, too tangential,
and/or too vague. As receivers, they may be par-
ticularly impaired at understanding implications
that are not directly stated, such as those con-
veyed by nonliteral language (e.g., jokes or
irony) or other ambiguous information. These
difficulties, while not always immediately obvious
to others, can render adults with right hemi-
sphere damage quite socially disadvantaged. 

Finally, the language of generalized intellectual
impairment (Wertz) is a diagnostic label that refers
to language disorders resulting from neurologi-
cally degenerative processes such as Alzheimer’s
disease. In people with the language of general-
ized intellectual impairment, both sides of the
brain typically are affected by the degenerative
process. Thus, these individuals may have a con-
stellation of language deficits that includes any or
all that typify aphasia and right hemisphere lan-
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guage disorders. In addition, however, they gen-
erally have other cognitive deficits, such as
difficulties with memory and attention, that
cause, contribute to, or confound their language
symptoms. 

Many clinicians, including most medical pro-
fessionals, use the term aphasia to refer to lan-
guage disorders that accompany neurologically
degenerative conditions. However, many clinical
aphasiologists, like Robert T. Wertz, find value in
distinguishing the two labels, in part because
prognoses and treatment options differ substan-
tially. People who have strokes improve, some-
times dramatically. This occurs naturally as the
brain heals, as well as through language therapy.
In addition, as alluded to earlier, the nature of
the language impairments typically is different in
adults who have simple strokes versus dementias.
The language deficits in adults with dementing
conditions may be rooted in, or are at least signif-
icantly complicated by, profound cognitive im-
pairments, such as difficulties in learning and
remembering new material. To illustrate, imme-
diately after they hear a brief prose passage,
adults with incipient dementia can retell it nor-
mally; but after only fifteen minutes, they may
recall nothing about it. This is not the case for
adults with the other language disorders re-
viewed above. For them, the difference between
immediate story retelling and short-term recall is
much less extreme, and may be on par with that
for normally aging adults (e.g., Bayles and Kasz-
niak). 

Language deficits in early Alzheimer’s
disease and other progressive conditions

As noted above, memory deficits are among
the earliest hallmarks of the onset of probable Al-
zheimer’s disease (AD). In the language domain,
individuals with suspected early AD have pre-
dominantly lexical-semantic impairments. For
example, they may have particular difficulty
naming pictures, naming items that are de-
scribed to them (e.g., ‘‘what do you use to tell
time?’’), and generating more than a few com-
mon examples of words that start with a given
letter of the alphabet. They may also wander
from the topic of a conversation and be vague in
what they say. Syntax, morphology, and phonol-
ogy are relatively preserved until the later stages
of the disease. Thus, early in the course of AD,
language production may be perfectly struc-
tured, but ‘‘empty’’ or lacking in content (e.g.,
‘‘The thing is over there, you know’’). 

Progressive aphasia is a poorly understood
condition in which language deteriorates over
time, but which only infrequently is identified at
autopsy as AD (Mesulam). Like AD, symptom
onset and decline are gradual, but in contrast to
most cases of AD, language difficulties are the
earliest and the primary signs of trouble. While
non-language aspects of cognition reportedly are
retained for several years after the onset of lan-
guage symptoms, deficits may be evident with
careful testing. Once clearly identified, non-
language cognitive abilities may decline less rap-
idly than language skills. 

Again, progressive aphasia may manifest in
various ways. Language expression may be ef-
fortless and well-formed but low in content, as in
early AD, or it may be effortful and ‘‘telegraph-
ic’’ in quality, consisting primarily of nouns
and verbs (e.g., ‘‘Boy - girl - cookie - falling’’).
Likewise, language comprehension may be rela-
tively good or poor. According to Mesulam,
progressive aphasia often is associated with
a loss of nerve cells in relatively focal cortical
areas of the brain, but precise causal factors are
unclear. 

Complications in diagnosing language
disorders in older adults

During the aging process, changes in bodily
systems such as vision, hearing, or motor control
for speech may cause changes in everyday lan-
guage activities, such as reading the newspaper,
following a conversation, or speaking clearly on
the telephone. But as implied in the discussion
of aphasia, one must be careful to account for or
rule out difficulties of this sort before diagnosing
a language (or other cognitive) disorder. Depres-
sion, while not a normative condition in older
adults, is worth noting here as well, because it can
reduce performance in testing situations and
thus, without careful assessment, masquerade as
a language or other cognitive disorder. 

Education, and potentially related factors
like literacy and language practice or use over
the lifespan, also may complicate assessment and
diagnosis of language disorders. Performance on
aphasia tests, for example, shows a clear relation-
ship to education. As such, unless an examiner is
appropriately cautious, traditional assessments
may overdiagnose difficulties in people with little
formal education or language proficiency. On
the other side of the coin, many measures may
not be sufficiently sensitive to detect definite
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changes in highly educated or literate individu-
als. 

CONNIE A. TOMPKINS

MARGARET T. LEHMAN-BLAKE

See also BRAIN; DEMENTIA; SPEECH; STROKE. 
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LATIN AMERICA
Although Latin American populations are

still fairly young (8 percent were over age sixty
in 2000), the countries are aging in a quietly
rapid way that could soon overwhelm existing in-
frastructures. Even as they struggle to develop

economically, Latin American populations are
aging far faster than those in western Europe,
Canada, or the United States, a consequence of
past successes in fertility and mortality reduc-
tions. By 2030 an estimated 1 in 6.3 people in
Latin America will be age sixty or above. In addi-
tion, future elderly populations there will in-
clude a larger proportion of ‘‘old old’’ (age eighty
or above), females, and disabled people. The new
reality will include an increased demand for ade-
quate pensions and health services. In the short
term, at least, the new reality will include large
proportions of elders who are poorly educated,
who are in the informal economic sector, and
who lack adequate health service or pension cov-
erage. The new reality should give cause for con-
cern. 

Demographic background

The Latin American population’s median
age is expected to rise from 23.2 years in 2000 to
33.4 years in 2030, according to recent United
Nations medium-variant projections. This is a re-
sult of dramatic declines in both mortality and
fertility, and, in the short term, of the high fertili-
ty and decline of childhood mortality of 1950–
1965. In 1950 life expectancy at birth was only
fifty-one years, and the infant mortality rate was
about 125 per 1000. By 2000 comparable figures
were seventy years’ life expectancy and 40 per
1000 infant mortality. By 2030 life expectancy is
predicted to rise to seventy-six years, and the in-
fant mortality rate to fall to 20 per 1000. In 1950
the total fertility rate was almost six children per
woman. In 2000 it was less than three, and by
2030 it is expected to be only 2.2. 

The dramatic aging of Latin America’s popu-
lation is occurring much faster than in the Unit-
ed States or western Europe. Whereas it took
approximately eighty-four years for Sweden’s
sixty-five-plus age group to grow from 7 percent
to 14 percent of the population, it will probably
take only twenty years for the same change to
occur in Latin America. 

At present Latin America’s sixty-plus age
group is growing at 3 percent per year, whereas
the under-fifteen age group is growing at only
0.08 percent per year. The eighty years and over
age group is growing fastest of all, at over 4 per-
cent a year. This latter group is predominantly
female. Whereas slightly more males than fe-
males are born, projections suggest that by 2025
two-thirds of the population older than age sev-
enty-five will be female. 
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In Mexico City, Mexico, an elderly man leaves the voting booth after casting his ballot in the Mexican national
election on July 2, 2000. (Corbis/Reuters NewMedia photo by Jorge Silva.)

While life expectancy as a whole is rising,
many people suffer from poor health in old age.
The health of a population group is difficult to
quantify. The best information at present is in
terms of self-rated health, information supplied
by survey respondents regarding their own gen-
eral health. Many elderly Latin Americans rate
their health as poor or fair, levels similar to Afri-
can-American elders in the United States and
much worse than white elders in the United
States. Disability among elderly women, com-
pared with elderly men in particular, is high in
parts of Latin America. People who survived
childhood diseases, and thus became part of the
reduction in childhood mortality, carry their
weakened condition into old age. Such people
live, but do they live well? People everywhere are
asking whether longer life means living longer in
a healthy state or living longer in a disabled state.
For Latin America in particular, the Pan Ameri-
can Health Organization is in the process of gath-
ering information on health-related factors of
the elderly population in a number of urban
areas. 

Generalizations are not meant to neglect the
fact that the region’s countries are highly diverse.
Demographically one can see rather mature

countries such as Argentina, in which 13.5 per-
cent of the population was age sixty and over in
2000, and rather young countries such as nearby
Bolivia, in which only 6.2 percent of the popula-
tion was age sixty and over in 2000 (see Table 1).

The proportion of elderly is related not only
to factors such as life expectancy at birth, infant
mortality, and fertility but also to such social and
economic factors as level of urbanization, per
capita GNP, number of inhabitants per physi-
cian, school enrollment rates, literacy, economic
activity, and pensions. When there are higher
proportions of elders in the country, there tend
to be higher levels of these social and economic
factors as well. Let us take literacy, the ability to
read and write, as an example. 

Literacy

Although people of younger ages tend to be
better educated—and thus the future elderly
population will be better educated—present el-
ders grew up at a time when many were unable
to attain even basic levels of literacy. This low ed-
ucation level among elders is more prevalent in
some countries than in others, and more com-
mon for females than for males. Consider the
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Table 1
Percent of Population 60 and Over

SOURCE: Annex II of World Population Prospects: The 1994
Revision. United Nations, 1995 (ST/ESA/SER.A/145)

proportions of persons sixty-five years and older
in 1990 in several Latin American countries who
were reported to be literate (see Table 2). 

Figures such as these help to demonstrate
the regional diversity of Latin America, the glar-
ing inequality within many Latin American coun-
tries, and the lack of resources available to
present-day elders, especially female elders,
when they were young. Consider for example,
the contrast between Argentina and Bolivia
again, or the contrast between males and females
within Bolivia. 

Living arrangements

Since most elders in Latin America do not
participate in an official pension program, old
age does not have a clearly defined onset, as it
does for many people in developed countries,
where retirement age is often used to delineate
age groups. But living arrangements, and
changes in those arrangements, can be used to
observe patterns in the lives of elders in Latin
America. For instance, one’s marital status (sin-

Table 2
Percent of Population 65 and Over that Was
Literate Circa 1990

SOURCE: U.S. Census Bureau, International Data Base

gle, married, widowed, etc.) may be a critical de-
terminant of both family status and household
arrangements in Latin America. Whereas mar-
ried elders may live in an extended household,
in a nuclear household with unmarried children
(if there are unmarried children), or in an
‘‘empty nest,’’ unmarried elders typically live
with extended kin, with unmarried children (if
there are unmarried children), or alone. The
older a person becomes, the less likely it is that
there is still an unmarried child at home. 

Many elders in Latin America do in fact re-
side with extended kin, and such residence can
be viewed as just one way the family cares for its
elders. For instance, in 1994 an estimated 53 per-
cent of people age sixty and older in Mexico re-
sided with extended family members. Such
coresidence may benefit younger people as well
older ones, since the arrangement is often part
of an exchange of both monetary and nonmone-
tary resources. Elders who do not themselves
work outside the house for pay may relieve youn-
ger people of many of the household chores,
such as child care, that would prevent them from
working for pay. Aging parents are often part of
a family whose members care for each other no
matter what. 

Many elders do not reside with extended
kin, however, but with their nuclear family. In
Latin America most elderly men are still married
but many elderly women are not, mainly due to
widowhood. In Chile in 1992, for example, 24
percent of married people sixty years and older
lived only with their spouse, and 15 percent of
unmarried people in the same age group lived
alone. Thus, although unmarried elderly men
were more likely to live alone than unmarried el-
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derly women (21 percent vs. 13 percent), a lower
proportion of elderly men overall lived alone be-
cause most were still married. The proportion of
all elders living alone, 7 percent, is relatively low
in international perspective. Most people in
Latin America cannot rely on pensions. Living
alone in Latin America may mean being totally
destitute (although living with extended family
as a last resort may have its costs as well). 

Economic activity and retirement

Activity rates (the proportion of the popula-
tion that is economically active) for Latin Ameri-
can countries are hard to come by, and even
when they are found (e.g., as estimated by the
Census Bureau’s International Programs Cen-
ter), the figures tend not to be comparable be-
tween countries or even between years in the
same country. Still, a picture emerges of fairly
high activity rates among males age sixty and
over compared with countries such as the United
States and Canada, where there are widespread
pension programs. (Reported economic activity
among older women is quite low.) There appears
to be no widespread definition of when ‘‘old’’
means ‘‘too old to work,’’ especially for people
who draw no pension. For instance, in 1995
roughly a fourth of males age sixty-five and older
in Argentina were reported as economically ac-
tive. Over 40 percent of Colombia’s males sixty
and over were reported as economically active in
1996. When people retire, it is not usually be-
cause they have become eligible for a pension, al-
though activity rates tend to be lower for people
in urban areas and/or with more education. 

Pension policy

When people retire, they maintain them-
selves economically in one or more of three ways:
savings, dependence on an extended family, a
pension. Few Latin American elders appear to
have sufficient savings to sustain themselves in
old age, and while many elders, especially un-
married ones, reside in extended family house-
holds, others reside alone. So what is the pension
situation? 

Most Latin American countries have had
public pension schemes on the books since the
1940s (some as early as the 1920s or as late as the
1960s), but the schemes have often been specific
to particular occupations in the formal economy
and much of the population consequently has

gone uncovered. Sometimes only public servants
(including the military) seem to have adequate
coverage. Benefit amounts have varied consider-
ably, so that many people receiving a pension
have received inadequate amounts. Finally, re-
tirement age has tended to vary; some people
have retired as early as age forty-eight (women)
or fifty-three (men), while others have had to
wait until age sixty-five. 

Although pension policies differed, until re-
cently most shared the characteristic of being
pay-as-you-go systems, mainly for people in the
formal economy. Such systems depend on the
current labor force to finance the pensions of re-
tired people. These systems can break down
when demographic shifts in the population cause
too many elders to be eligible for pensions for the
current labor force to support. This problem is
compounded when poor economic conditions
further erode the pool of pension money avail-
able. During the 1980s analysts seemed to heed
alarms about demographic aging amid harsh
economic conditions in Latin America. The lead-
er in this respect was Chile, with Peru, Argentina,
Colombia, Mexico, Uruguay, Costa Rica, and, to
some extent, Brazil following. In Chile’s system,
salaried workers make earnings-related contri-
butions to an investment fund; self-employed
workers and workers in the informal economy
are not automatically included. In Peru and Co-
lombia the proportion of the labor force contrib-
uting to pensions is about one-fourth. The
proportion in Chile is higher, but the scheme’s
effect is not yet known because years of participa-
tion are required. 

Major pension system reform schemes can be
referred to as unitary, dual, or mixed systems.
Under a unitary scheme, such as that in Chile
and Mexico, people enrolled in the former social
insurance scheme are placed into a new capital-
ization scheme. Dual systems, such as in Colom-
bia and Peru, have both the older social
insurance scheme and a newer capitalization
scheme. People choose one of the schemes. The
mixed schemes of Argentina, Uruguay, and
Costa Rica have elements of both types of
schemes. Such schemes may reflect older popula-
tions, higher income per capita, and a stronger
commitment to the redistributive principles be-
hind social insurance. 

SUSAN DE VOS
ALBERTO PALLONI

See also CANADA; POPULATION AGING. 
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LEARNING
Learning is the process of forming associa-

tions that result in a relatively long-lasting
change in the organism. Learning that involves
relations between events is called associative
learning, and the primary forms of associative
learning are called classical and instrumental
conditioning. Learning and memory are closely
associated phenomena because memory occurs
as a consequence of learning. 

Older adults typically complain that their
memory is not as good as it used to be, even
though it may be their ability to learn that is actu-
ally most affected. Whereas their memories from
the young adult period of their lives may be quite
intact, older adults have greater difficulty re-
membering people’s names or the items to pick
up at the grocery store. This type of memory in-
volves the formation of new associations and thus
involves learning as well as memory. When a
memory can be elicited, it indicates that learning
has occurred. However, learning can occur and
still not be demonstrated as a memory at a later
time. The learning may have been poor in the
first place (a common problem in normal aging),
the memory may have decayed with time (over
the older adults’ life spans there is a much longer
time period available for memory decay to
occur), there may be injury or impairment in the
brain (more likely in older than in younger

adults), or the memory may be temporarily un-
available for retrieval because of the particular
state of the person. For instance, older adults
have sensory and perceptual deficits that affect
memory test performance, and some also get
more anxious and fatigued during testing than
do younger adults. 

Associative learning is most commonly inves-
tigated with classical (Pavlovian) and instrumen-
tal (Thorndikian) conditioning. Both paradigms
involve exposing the organism to relations be-
tween events. The history of the study of classical
conditioning is relatively long, beginning late in
the nineteenth century. Although he received
the Nobel prize in 1904 for his research on the
physiology of digestion in dogs, Ivan Petrovitch
Pavlov had already turned his attention to inves-
tigating formally the phenomenon of classical
conditioning. Pavlov found that when he pres-
ented a neutral stimulus such as a bell shortly be-
fore he placed meat powder on the tongue of a
dog, the bell would elicit a similar response to the
response elicited by the meat powder. Namely,
the dog would salivate when it heard the bell. 

Instrumental conditioning was first system-
atically studied by Edward Lee Thorndike early
in the twentieth century. In the case of instru-
mental conditioning, reinforcement (the conse-
quence) is contingent upon the occurrence of a
given behavioral response. For most of the twen-
tieth century, techniques for the investigation of
simple associative learning have been available,
and these techniques have been applied to the
study of normal aging and neuropathology in
aging. Despite paradigmatic differences between
classical and instrumental conditioning, the ex-
isting data in animal studies indicate that age-
related differences in instrumental performance
usually parallel those found in classical condi-
tioning. In humans, there is far more evidence of
deficits in classical than in instrumental condi-
tioning. 

Classical conditioning

Pavlov was the first to observe that old dogs
classically condition more slowly than young
dogs. This initiated the very fruitful investigation
of classical conditioning and normal aging. First
in Germany and later in the United States, inves-
tigators moved from studying the slower auto-
nomic nervous system responses such as
salivation to assessment of conditioning in the
somatic nervous system using the eyeblink
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response. The standard format for the presenta-
tion of stimuli in classical conditioning was
named the ‘‘delay’’ procedure because there is a
delay between the onset of the conditioned stim-
ulus (CS) and the onset of the unconditioned
stimulus (US). A neutral stimulus such as a tone
or light is the CS, and it is presented for a dura-
tion of around half a second. While it is still on,
the reflex-eliciting US air puff is presented, and
the CS and US end together 50 to 100 msec later.
Learning occurs when the organism responds to
the CS before the onset of the US. This learned
response is called the conditioned response (CR).
Many additional classical conditioning proce-
dures are used, but most studies of aging have
used the delay procedure discussed here. 

Differences between classical eyeblink condi-
tioning in young and elderly nursing home
residents in a single seventy-to-ninety-trial con-
ditioning session were first observed in the early
1950s by the Russian scientists and reported in
the United States by Edward Jerome in the first
Handbook of the Psychology of Aging in 1959. These
results were replicated and extended to normal,
community-residing older adults. The main and
striking result was the relative inability of the
older subjects to acquire CRs. Several studies in
Diana Woodruff-Pak’s laboratory demonstrated
that age differences in eyeblink conditioning do
not begin in old age, rather the deficits begin to
appear in mid-life by the age of fifty years. 

The neural circuitry underlying eyeblink
classical conditioning in all mammals including
humans has been almost completely identified.
The essential site of the changes that occur dur-
ing learning reside in the cerebellum, and the
hippocampus, while not essential, can affect the
rate of conditioning. Significant changes occur in
the cerebellum around the age of fifty years. Ana-
tomical (volumetric) brain magnetic resonance
imaging (MRI), delay eyeblink conditioning, and
extensive neuropsychological testing were car-
ried out in Woodruff-Pak’s laboratory in healthy
older subjects. The correlation between the vol-
ume of the cerebellum and eyeblink conditioning
performance was exceedingly high. Hippocam-
pal volume and total cerebral volume were also
measured, but neither hippocampal nor total ce-
rebral volume correlated with eyeblink classical
conditioning. A similar high correlation between
cerebellar volume and eyeblink conditioning was
found in young adults. These volumetric MRI
results add to the increasing evidence in humans
demonstrating a relationship between the integ-

rity of the cerebellum and eyeblink classical con-
ditioning. 

Whereas age-related changes in eyeblink
classical conditioning do not impact the daily life
of older adults, these changes focused research-
ers on aging in a brain structure that has been
relatively overlooked in gerontological investiga-
tions of cognition. Recent findings have demon-
strated a role for the cerebellum in such cognitive
domains as attention, working memory, visuos-
patial processing, and language. Age-related
changes in the cerebellum may play a role in the
aging of these cognitive abilities. 

Instrumental conditioning

Instrumental conditioning refers to the type
of learning in which the probability of a response
is altered by a change in the consequences for
that response. When a grandmother smiles and
says, ‘‘Good boy,’’ right after her grandson feeds
the dog, the probability that the boy will feed the
dog again is increased. Relatively few attempts
have been made to create animal models of
learning, memory, and aging using instrumental
conditioning, and less research has been carried
out on aging and instrumental conditioning than
has been carried out on aging and classical condi-
tioning. 

To summarize the results on instrumental
conditioning in aging animals, it appears that
there is a consistent deficit that is restricted to the
early association of the response with its conse-
quence, but there is less of a difference once a re-
sponse is established to a criterion level. This
may be analogous to small or nonexistent differ-
ences in memory between young and older hu-
mans once initial learning is equated. 

These observations indicate that only under
certain circumstances are age-related effects on
learning significant. These effects may be over-
come by additional training, and they appear to
reflect quantitative rather than qualitative differ-
ences. In many instances there is intact memory
and relearning of previously learned behaviors
by older organisms. This result suggests that re-
cent experience involving activation of the neu-
rological elements contributing to learning and
memory may ameliorate age-related differences
in learning. 

DIANA S. WOODRUFF-PAK

See also MEMORY. 
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LEISURE
Leisure is one facet of the quest for meaning

that continues throughout life. From earliest
cognition to dying breath, meaningful engage-
ment and self-validation appear to be enduring
attractors. Two trends speak to the probable im-
portance of leisure. During the course of the
twentieth century, there was a vast expansion in
access to leisure. At the same time, social demo-
graphic changes already apparent—extensions
of life expectancy, improving health status, and
economic currents altering the nature of work
and retirement—also speak to leisure’s prospect.
It is not too much to assert that leisure lifestyles
have become a way of life for many segments of
the population. 

No doubt a great deal of significance and sat-
isfaction is derived from work-related or familial
activities, but leisure also provides highly nu-
anced opportunities to express, explore, and
confirm personal agency, identity, membership
affirmation, and life stage. Over the course of life

the primacy of most roles shifts and shifts again,
transforming as perspectives change as new
agendas emerge. What is considered significant
at one point may be of lesser importance at an-
other, replaced by priorities previously either
nonexistent or relegated to the periphery. With
the progression through the adult years, several
such changes are possible and in each instance
the meaning of leisure may be redefined. 

In characterizing leisure as a cradle of mean-
ing and as a significant realm of social engage-
ment and participation, it is important to view it
as more than simply activity or time left over
from other obligations. Early analysts often
spoke of leisure as a residual category: the con-
verse of work, a period of recuperation, or time
to be filled after work was done. No doubt such
a perspective is valid, in part, but leisure is also
an independent domain subject to many of the
same forces that shape the rest of the life course.
If changes in the way work is performed come to
pass and patterns of lifelong employment built
on explicit career ladders become less prevalent,
then the delineation of socially defined passages
previously provided by work will also diminish.
If so, alternative sources of meaning may
emerge, based on what they can contribute to
normative definitions of age, structuring of the
life course, and personal identity (Han and
Moen). 

Among the ramifications of the globalization
of production and accompanying economic
transformation is that the relative salience con-
signed to productive roles and other realms of
activity may be adjusted under certain emerging
scenarios. Specifically, as people find themselves
less reliant on their work roles for satisfaction as
the structure of the workplace changes, the rela-
tive importance of alternative sources of mean-
ing will shift. For example, if internal labor
hierarchies are flattened, work is not highly age-
structured, retirement occurs earlier or intermit-
tently, or contingent employment akin to spot
labor markets becomes the norm, the intrinsic
meanings derived from work will be abridged
and alternative opportunities for self-agency will
be sought (Henretta). Even absent such changes,
the subjective value of intrinsic work rewards de-
clines with age (Crimmins and Easterlin), de-
pending on financial wherewithal. In addition,
many people never did find significant gratifica-
tion in what they did to earn a living, or were not
active in the world of work in the first place. 
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Types of leisure activities

How do older persons spend their free time?
In what types of activities do they participate?
What forms of leisure pursuits are most popular?
Data from a variety of sources give us a good
glimpse into the daily lives of older persons and
the types of leisure activities in which they are
currently involved. 

Contrary to images of older people spending
the bulk of their later years in a rocking chair
kind of existence, evidence points to a far more
active lifestyle. The 1995 National Health Inter-
view Survey, for example, queried persons about
their participation in leisure-time physical activi-
ty (exercises, sports, physically active hobbies).
By this measure, only 34 percent of Americans
sixty-five years of age and older reported not
being engaged in any of these types of activities
during the previous two weeks, as having what
might be termed a ‘‘sedentary’’ lifestyle, and this
figure represented a decline from 40 percent in
1985 (Federal Interagency Forum on Aging Re-
lated Statistics, Table 20). Similarly, viewing
older persons as ‘‘engaged’’ in social activities
would be an apt characterization. Findings from
the Second Supplement on Aging to the 1994
National Health Interview Survey showed that in
the previous two weeks 88 percent of persons
seventy years of age and older had contact with
friends or neighbors; 92 percent had contact
with relatives not living in the household; 50 per-
cent had attended a religious service, 27 percent
had attended a movie, sports event, club, or
group event; 64 percent had gone to a restau-
rant. And over the previous twelve months, 16
percent reported performing volunteer work.
The majority of older Americans also appear to
be quite satisfied with their level of social activity;
only 21 percent reported they would like to be
more active than they are presently (Federal In-
teragency Forum on Aging Related Statistics, Ta-
bles 19A and 19B). 

A different and more in-depth glimpse into
the daily activities of older persons is provided by
examination of ‘‘time budgets.’’ These studies
ask persons to keep detailed records of how they
spend their time during a given interval, for ex-
ample, during the previous twenty-four hours.
Employing this approach, Robinson, Werner,
and Godbey have estimated the average number
of hours men and women ages sixty-five and
older spend weekly in a variety of activities. TV
viewing leads the list for both men and women

(26.7 hours/week for men; 26.6 for women). Sub-
stantial amounts of time are spent traveling (8.8
hours/week for men; 6.6 for women), communi-
cating (7.8 hours for men; 8.0 for women), read-
ing (7.2 and 6.8 hours, respectively), visiting (6.5
hours for both), and in pursuing various hobbies
(3.7 and 4.4 hours). Men are more involved in
sports than women (3.7 vs. 1.2 hours), women
spend more time in religious activities (1.4 hours
for men; 1.9 for women), and both spend about
the same amount of time participating in organi-
zations (1.6 and 1.5 hours per week, respective-
ly). Other activities, such as education, attending
events, and listening to the radio or stereo took
up an additional 2.5 hours per week for men and
1.5 hours for women. 

Comparable data from a German study
(Horgas, Wilms, and Baltes) using a ‘‘yesterday
interview’’ approach confirm the contention that
older persons spend a greater portion of their
day engaged in leisure pursuits than in resting or
doing nothing. Among these respondents seven-
ty years of age and older, more than seven hours
a day were devoted to a range of discretionary ac-
tivities such as watching TV, reading, socializing,
and ‘‘other’’ leisure activities (e.g., cultural, edu-
cational, creative, church, and political activities;
sports; gardening; walking; excursions; writing;
playing; listening to radio/tape/record). Time
spent resting averaged less than three hours a
day, although this varied considerably by age—
less than two hours a day among persons in their
seventies compared to four and a half hours a
day for those in their nineties. 

The portent of leisure

Leisure and consumption are closely inter-
twined (Kammen). The fiscal parameters of the
leisure market provides valuable testimony to the
emerging importance of leisure pursuits. From
the Wild West shows fashionable at the dawn of
the twentieth century, to the popularity of travel-
ing circuses and mechanized amusement parks
between the two world wars, to the opening of
the first of the family theme parks in the mid-
1950s, the scale of the leisure market has ex-
panded exponentially, reflecting the legitimation
of leisure and diversionary entertainment. By
the beginning of the twenty-first century, per-
sonal expenditures for leisure, entertainment
and other discretionary diversions were estimat-
ed by some to be as much as $1 trillion dollars an-
nually (Kammen). Add to that the $21 billion

774 LEISURE



spent in 1996 by local, state, and federal govern-
ments on parks and recreation (U.S. Bureau of
the Census, Table 504) and the scope of the lei-
sure market begins to become apparent. One
thing is clear, leisure consumption is big busi-
ness. To put the figures in perspective, they to-
taled more than either housing or health care
expenditures on a per capita basis at the same
point in time. It is also the case that expansion of
the contingent labor pool in the service sector, es-
pecially in entertainment and recreation hiring,
has grown far more quickly than the overall U.S.
economy (U.S. Bureau of the Census, Table
678). Any way it is analyzed, the commercializa-
tion of the leisure market is substantial, yet lei-
sure-related expenditures represent only part of
the picture. 

The symbolic value of leisure may be more
portentous than its commercial promise, espe-
cially if it is understood as a subjectively defined
expressive domain that is discretionary, provid-
ing intrinsic rewards calculated in terms of per-
sonal meaning systems (Dittman-Kohli and
Westerhof). At its heart, leisure can be an oppor-
tunity for self-discovery, exploration, and affir-
mation (Cutler and Hendricks, 1990). The
connection between leisure participation and
physical and mental well-being has been widely
documented. Enhanced self-esteem, morale,
sense of control, and cognitive and physical func-
tioning, along with lower risk of fracture and
mortality, are all linked to leisure participation
(Andersen, Schnohr, Schroll, and Hein; Herzog,
Franks, Markus, and Holmberg; Kelly; Reitzes,
Mutran, and Verrill; Stebbins). 

Leisure in later life is often discussed in
terms of where it takes place and whether it in-
volves active or passive pursuits. Previous re-
search has pointed to a negative slope between
rigorous physical activity and age; however,
there is no real rationale for assuming that pat-
tern will hold for future cohorts of older persons.
In recent years, continuing education and volun-
tary activity have been seen as components of lei-
sure, and both have been demonstrated to
continue into the ninth decade and perhaps be-
yond. Another change concerns how social class,
hierarchical access, and gender roles play out in
the realm of leisure (Cutler and Hendricks,
2000). Despite an evolving conceptual frame-
work, leisure studies are not immune from what
some have described as the ‘‘busy ethic,’’ in which
visible activity is more highly valued than seem-
ing nonactivity (Ekerdt; Katz). 

Defining age-appropriate leisure is fraught
with risk, not only because much of the research
has been cross-sectional, but also because better-
educated and healthier cohorts will manifest new
norms in years to come. It is also relevant to
point out that in many instances, what is work for
some may be leisure for others; gardening may
be no more than a chore for one person but a
source of meaning and pleasure for another.
Rather than identifying specific activities as lei-
sure pursuits, researchers should permit partici-
pants to define for themselves what constitutes
leisure. One dimension of leisure that results in
great satisfaction revolves around the perception
of ‘‘challenge.’’ Activities and pursuits that per-
mit participants to explore one or another of
their limitations may provide maximally mean-
ingful opportunities for validation of their sense
of self (Guinn; Stebbins). A related dimension of
meaningful leisure engagement promotes soli-
darity through a leisure-based interaction. 

Because of its symbolic relevance and its links
to a sense of well-being, leisure will be promoted
as a consumer good and the size of the leisure
market will grow as more and more people seek
gratification in alternative, expressive roles. Ger-
ontology must also attend to the same potential
and to how individuals of any age derive signifi-
cance in their lives. 

JON HENDRICKS

STEPHEN J. CUTLER

See also DISENGAGEMENT; EDUCATION; VOLUNTEER AC-

TIVITIES AND PROGRAMS. 
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LIFE COURSE
C. Wright Mills described the task and prom-

ise of the sociological imagination as the ability to
‘‘grasp history and biography and the relations
between the two.’’ The life course perspective
takes this task seriously, providing a theoretical
framework, concepts, and analytical tools for ex-
amining how lives unfold in historical contexts.
This perspective views aging as a life-long pro-
cess. Examples of research employing a life
course perspective include studies of the influ-
ence of early or midlife events on later life out-
comes, patterns and pathways in midlife that
enhance healthy aging, and the timing and se-
quence of key events such as retirement (Elder
and Pavalko; Elder, Shanahan, and Clipp; Han
and Moen; Moen, Dempster-McClain, and Wil-
liams). The life course perspective also views
these processes as imbedded in historical con-
texts, and thus expects that they will vary across
birth cohorts and be influenced by historical
events. Much of life course research also exam-
ines how aging differs for persons born in differ-
ent historical times or who encounter different
historical events. 

A life course perspective on aging began to
be developed in the 1960s as social scientists be-
came increasingly interested in time, process,
and variability in how individuals age. Key re-
search programs, such as Glen Elder’s work on
the Great Depression and the Second World
War, Matilda Riley’s research on aging and social
change and Bernice Neugarten’s emphasis on
norms for life events have provided the organiz-
ing themes that have guided life course research.
Contributions from human development, de-
mography, family sociology, social psychology
and history have provided additional theoretical
and conceptual development. These have been
further aided by investments in long-term longi-
tudinal data collections such as the National Lon-
gitudinal Surveys, the Panel Study of Income
Dynamics, and the Retirement History Survey.
These are just a few of the many public data sets
that allow empirical investigation of life course
processes for a large number of individuals and
groups. 
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Key concepts and distinctions

The life course is both a theoretical perspec-
tive and a concept (Elder and O’Rand). The the-
oretical perspective provides an organizing
theme for research on aging, emphasizing aging
as a process occurring within historical time. Be-
cause theoretical perspectives guide research
questions and analysis designs, emerging per-
spectives such as the life course perspective are
particularly exciting because they provide new
ways of looking at issues and problems. 

Within this perspective, the concept of the life
course refers to the successive role statuses held
by individuals as they age. By focusing on social
roles, this concept targets the sociological dimen-
sions of aging, viewing these life-long processes
as a succession of interactions between the indi-
vidual and work, family, education, and other in-
stitutions. It posits that much of what defines
various life stages, such as when one becomes an
adult, enters midlife, or is defined as ‘‘elderly’’ is
shaped by these institutions and their associated
roles. It is the patterns and sequences of these
various roles, such as student, parent, or worker
that we refer to as the life course. 

The concept of the life course can be distin-
guished from several related terms. The term life
cycle is often used interchangeably with life
course, but a more strict definition of life cycle re-
fers to distinct stages, maturation, and genera-
tional replacement. It is more applicable to
populations, organizations, or groups such as the
family, which undergo a series of stages (O’Rand
and Krecker). The concept of life span is applica-
ble to individuals and refers to the duration of
time from birth to death. While all three concepts
reference temporal processes, only the life
course concept taps the changing social roles that
individuals hold as they age. 

Understanding the dynamics of social roles
making up the life course has required new con-
cepts. The two most important are transitions and
trajectories (Elder and O’Rand). Transitions are
the short-term changes in roles such as getting
married, becoming widowed, or changing jobs.
Trajectories are the longer-term patterns such as
the work career or family history. Trajectories
are made up of various transitions, but also pro-
vide the larger context that gives individual tran-
sitions their meaning. For example, an exit from
a full-time job for someone in their early sixties
may or may not be a major transition in the life
course. Whether or not it is defined as one’s ‘‘re-

tirement’’ will depend on its location in the larg-
er trajectory of the work career. 

Separating variation that is due to age, histori-
cal period, and birth cohort is central to under-
standing individual aging in changing societies.
Age variation refers to the biological or social
maturation that occurs as people age, such as
age-related physical changes. Variation by his-
torical period refers to large-scale social change
and events such as wars, economic downturns,
and changing divorce rates. Although the influ-
ences of these macro changes are widespread,
their impact on individuals may vary depending
on where they fall in the person’s life course. For
example, Elder’s research shows that the influ-
ence of the Great Depression depended on the
individual’s life stage in the early 1930s. These
varying effects in turn produce variation across
birth cohorts as each cohort develops within a
unique set of historical conditions (Ryder). 

While age, period, and cohort are conceptu-
ally distinct, all are marked by the passage of
time. Differences across age groups may reflect
maturational changes or birth cohort variation.
Because both types of variation are measured by
an individual’s age, research designs often can-
not distinguish these two types of variation. Even
studies following multiple cohorts over time can-
not completely separate all three sources of varia-
tion. More precise measures of at least one of
these effects, such as how individuals experience
a key historical event, are needed to fully sepa-
rate age, period, and cohort influences (Hardy).

Contributions to aging

Life course contributions to aging have in-
creased dramatically since the mid-1980s as
questions about aging and later life have incor-
porated life course concepts. One example of this
influence can be seen through research on retire-
ment. Rather than viewing retirement as a single
transition from full-time work to a full exit from
the labor force, research from the life course per-
spective has directed attention to retirement as a
process and questioned whether this process
changes over time. While some workers do retire
in a single transition, this is by no means the case
for all, or even a majority of workers (Elder and
Pavalko; Mutchler et al.). Comparisons across
birth cohorts also indicate a trend toward work-
ers starting the process earlier but drawing it out
over a longer period of time (Elder and Pavalko;
Han and Moen). Other research on retirement
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has shown the influence of prior earlier work and
family careers on the retirement process (Han
and Moen; O’Rand and Henretta). 

The life course perspective has also illumi-
nated the midlife pathways that promote success-
ful aging in later life. For example, Phyllis Moen
examines women’s involvement in family and
nonfamily roles in midlife and then examines the
influence of those roles on later health, well-
being, and survival into later life (Moen et al.).
Research on men’s midlife career patterns has
similarly demonstrated the influence of career
patterns on longevity (Pavalko, Elder, and
Clipp). 

Finally, emerging research on the intersec-
tion between the state and the life course raises
new questions about how definitions of various
life stages, including later life, change over time
(Mayer and Schoepflin). One important message
from this line of research is that our current defi-
nitions of different life stages are defined by larg-
er institutional structures. We should thus expect
these definitions to change as institutional struc-
tures and policies such as education, work, and
pensions are transformed. Attention to these
changes is important for adding context to our
current understanding of various life stages but
also offers a framework for thinking about how
larger institutions shape the life course. 

Challenges and developments in
conducting life course research

Researchers adopting a life course perspec-
tive face a number of challenges in studying life
course processes in specific historical contexts.
Some of the greatest challenges are presented by
data limitations. Answers to many life course
questions require data collected over time. Re-
searchers interested in long-term pathways must
thus choose between following respondents for
long periods of time before they can answer their
research questions, collecting retrospective infor-
mation, or using longitudinal survey data collect-
ed by others. There are strengths and weak-
nesses of each of these options, but the growing
availability of many large longitudinal data col-
lections has made it increasingly feasible to ex-
amine life course processes for large numbers of
people. 

An additional challenge for those studying
the influence of historical events on the life
course is that they have to depend on data col-

lected during that time period. Thankfully, a
number of long-term longitudinal studies were
conducted throughout the twentieth century,
but contemporary researchers using older ar-
chives must be cautious when using the data to
answer very different questions than those for
which the data were originally designed (Elder,
Pavalko, and Clipp). Data repositories such as
the Henry Murray Center at Radcliffe College
that collect and store old survey archives are par-
ticularly valuable for those wishing to do histori-
cal life course research. 

Growth in the number of longitudinal data
collections is matched by a parallel expansion in
the tools available for longitudinal analyses. Re-
searchers are thus presented with a wide range
of techniques such as event history analysis, hier-
archical linear modeling, and sequence analysis
for analyzing single or multiple events, patterns
and sequences of roles, or more gradual patterns
of stability and change. The complexity and
range of available analytical tools presents both
challenges and opportunities. As new approach-
es are developed to capture different kinds of
processes, they provide greater flexibility for
measuring and analyzing life course processes in
multiple ways. At the same time, our ability to
measure process in multiple ways, whether it be
sequences, events, pathways, or more simple
change, pushes us to more clearly specify the na-
ture of the processes we are trying to study. 

While challenges in answering life course
questions are increasingly being met with new
data and analytical tools, a persistent challenge
inherent to the life course perspective is balanc-
ing attention to the complexity and variability of
individual lives with a goal of generalizing pat-
terns across individuals (Settersten). Is attention
to variation in the historical and structural con-
texts in which lives unfold at odds with efforts to
develop a more generalizable understanding of
life course processes? At what point does atten-
tion to the complex dynamics of lives, such as the
interlocking trajectories of family, work, and
health, become so unwieldy that it threatens the
usefulness of the perspective? There are inher-
ent tensions in any perspective that seeks to un-
derstand lives in context, but they are
particularly salient for life course research (Set-
tersten). 

New directions

Much of the growth of the life course per-
spective is likely to continue to be through its ap-
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plication to a variety of research areas such as
caregiving, stress processes, health, and success-
ful aging. In addition, there are several new di-
rections that are likely to further our
understanding of life course processes. For ex-
ample, despite attention to the development of
lives in context, we still know relatively little
about how lives unfold in specific neighbor-
hoods, work organizations, or schools. Emerging
methods for multilevel analysis offer significant
promise for increasing our ability to examine
lives in different structural contexts. Another im-
portant new direction is likely to be the use of
cross-cultural studies for addressing variability in
how individuals age. Much of the theoretical de-
velopment and empirical research on the life
course has taken place in the United States and
Western Europe and we know relatively little
about how life course patterns differ in non-
Western and industrializing counties. Cross-
cultural comparisons of life course transitions,
trajectories, and the entire organization of the
life course will be critical for improving our un-
derstanding of the various paths and processes
through which people age. 

ELIZA PAVALKO

See also AGE-PERIOD-COHORT MODEL; COHORT CHANGE;
LONGEVITY: SOCIAL ASPECTS. 
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LIFE CYCLE THEORIES OF
SAVINGS AND

CONSUMPTION
Economists have developed three major the-

ories of consumption and saving behavior: (1)
The life-cycle hypothesis (Modigliani and Brum-
berg, 1954; Modigliani and Ando, 1957; Ando
and Modigliani, 1963); (2) the permanent in-
come hypothesis (Friedman, 1957); and (3) the

LIFE CYCLE THEORIES OF SAVINGS AND CONSUMPTION 779



relative income hypothesis (Dusenberry, 1949).
All three theories have their conceptual roots in
the microeconomic theory of consumer choice.
However, the life-cycle and permanent income
hypotheses are the most similar; both theories as-
sume that individuals attempt to maximize their
utility or personal well-being by balancing a life-
time stream of earnings with a lifetime pattern of
consumption. The relative income hypothesis is
quite different. Dusenberry theorized that indi-
viduals are less concerned with their absolute
level of consumption than with their relative
level—the idea of ‘‘keeping up with the Joneses.’’

The life-cycle hypothesis has been utilized
extensively to examine savings and retirement
behavior of older persons. This hypothesis be-
gins with the observation that consumption
needs and income are often unequal at various
points in the life cycle. Younger people tend to
have consumption needs that exceed their in-
come. Their needs tend to be mainly for housing
and education, and therefore they have little sav-
ings. In middle age, earnings generally rise, en-
abling debts accumulated earlier in life to be paid
off and savings to be accumulated. Finally, in re-
tirement, incomes decline and individuals con-
sume out of previously accumulated savings. 

Empirical studies of the life-cycle hypothesis
have generated a large literature. Studies that
have focused on the savings behavior of older
persons, however, have been inconclusive re-
garding the correspondence between observed
savings behavior and the pattern of saving and
dissaving predicted by the life-cycle hypothesis.
Many studies seemingly in conflict with the life-
cycle hypothesis, have found that older persons
continue to save in retirement. Several explana-
tions have been offered for this. King (1985), for
example, notes that saving in retirement is not
necessarily inconsistent with the life-cycle hy-
pothesis, if one accounts for the aversion of indi-
viduals to uncertainty about the future (e.g., how
long they will live and future inflation). Another
explanation is that the generosity of pensions re-
duces the need to save in preparation for retire-
ment and to dissave while in retirement. Life-
cycle savings patterns in some European
countries that have generous pension systems
such as France, Germany, and Italy appear to be
consistent with this explanation. Another related
explanation for lack of dissaving in retirement is
that deteriorating health may limit the ability of
individuals to consume at levels that are higher
than their pension income. Moreover, the pen-

sion wealth that retired persons hold is not liquid
and they are not able to draw down their pension
wealth any faster than the annuity payments that
they receive. This health aspect of life cycle sav-
ings and consumption patterns raises an interest-
ing question: Should payments for health
insurance also be viewed as a form of savings,
and receipt of health care services as drawing
down one’s ‘‘health insurance wealth’’? 

A number of other studies, however, have
found evidence of a hump-shaped pattern of sav-
ings that is consistent with the life-cycle hypothe-
sis. It is important to note that most studies have
tended to underestimate the degree of dissaving
among older persons, because these studies have
not generally accounted for the decumulation of
pension wealth associated with Social Security
and private pension payments. 

Pension payments are probably the best ex-
ample of decumulation of savings in the latter
stages of the life cycle. Under Social Security and
defined benefit pension plans, older persons
have established a claim on a future stream of in-
come payments that is generally some function of
each person’s earnings history and life expectan-
cy. The expected total value of this stream of in-
come payments in current dollars over their
remaining lifetime is known as their pension
wealth. Thus, as retirees receive pension pay-
ments, they draw down their pension wealth. This
factor has generally not been taken into account
in studies that have examined whether older per-
sons dissave in retirement, as would be predicted
by the life-cycle hypothesis. After accounting for
personal contributions and withdrawal of bene-
fits from pensions, Jappelli and Modigliani
(1998) find evidence for the expected hump-
shaped savings profile. 

In an analysis of the savings behavior of the
baby boom generation, Gist et al. (1999) estimate
that Social Security and pension wealth account-
ed for more than half of all wealth for 90 percent
of the pre-retired population. As a consequence,
it seems clear that failing to account for the re-
duction in pension wealth implied by the receipt
of Social Security or other defined benefit pen-
sion payments leads to a substantial underesti-
mation of dissaving in retirement. Moreover, in
countries such as the United States, where out-
of-pocket health care costs are rising more rapid-
ly than the value of pension payments, one might
expect to observe dissaving in the retirement
years. In particular, among the old-old popula-

780 LIFE CYCLE THEORIES OF SAVINGS AND CONSUMPTION



tion, rising medical and long-term care expendi-
tures are likely to occur at a point in the life cycle
where, for many, the real value of their pension
income has eroded over time and may be inade-
quate to cover out-of-pocket health care costs. 

Implications for retirement behavior

The life-cycle hypothesis is closely related to
the theory of work-leisure choice, which has been
widely applied in the retirement literature. In
the theory of work-leisure choice, individuals are
assumed to maximize their utility derived from
the consumption of goods and services, as well as
from leisure. However, the consumption of
goods and services requires income that, in turn,
must be generated by earnings or savings. In this
context, the retirement decision is based on the
tradeoff between the utility gained from leisure
time spent in retirement and the consumption of
goods and services. Since retirement usually im-
plies a substantial reduction of, or total absence
of, wage income, the retirement decision is based
on the point where an individual’s savings accu-
mulation has reached the level where it is suffi-
cient to support the levels of consumption and
leisure that maximizes his or her utility. 

Implications for income adequacy

In considering the economic status of cur-
rent and future older persons, few would argue
that money income alone is the best measure.
Another approach is to use household net worth as
a measure of economic status. Net worth is defined
as the total market value of all assets, such as
home equity, stocks and bonds, and savings ac-
counts, minus all debts, such as mortgages,
school loans, and automobile loans. Net worth is
a conceptually important measure because it re-
flects the ability to have met consumption needs
in the past (net worth will be positive if income
has been higher than expenditures up to that
point in one’s life), as well as the capacity to fi-
nance future consumption by drawing upon ac-
cumulated assets. 

Michael Hurd (1990) provides an overview
of the different ways in which researchers have
used current income and net worth to measure
economic status. A widely used approach is to
convert net worth into an income stream (based
on life expectancy and interest rate assumptions)
and add this income stream to current income,
excluding the income already being received

from assets. Such studies consistently show that
the income stream generated from assets is mod-
est for most elderly persons, especially those who
have low incomes to begin with. Consequently,
annuitizing assets has limited promise as a mech-
anism for increasing the incomes of elderly per-
sons with inadequate incomes. 

If the life-cycle hypothesis is correct, one
would expect older adults (at least at the begin-
ning of retirement) to have higher wealth hold-
ings than younger households. Consistent with
this expectation, Edward Wolff (1998) found that
mean household net worth was $173,700 for
households of those under age sixty-five and
$314,500 for households headed by those age
sixty-five and older. Growing recognition of the
greater wealth of older households relative to
younger households has led to increased interest
in the potential role of asset holdings for meeting
public policy objectives. An important example
of this interest is the concern that elderly house-
holds with low money incomes but large amounts
of home equity may be receiving income trans-
fers through government programs from youn-
ger households that have higher money incomes
but who would not be as well-off as older house-
holds if one took account of wealth. 

Studies have repeatedly found that, except
for the most affluent of older households, the
majority of net worth is held in the form of home
equity. Eller (1994) found that, in 1991, the me-
dian net worth of older households was $88,192,
but was only $26,442 with home equity excluded.
Recent evidence indicates that the effects of an-
nuitizing household wealth are fairly similar
across age groups, and that such a policy would
have almost no effect on reducing household in-
come inequality. 

Although converting assets into an income
stream is appealing—because it enables current
income and wealth to be combined into a single
measure—there are some problems with using it
to compare households in different age cohorts.
First, there is the problem of choosing an appro-
priate interest or discount rate for valuing the in-
come stream produced by an asset. The discount
rate can greatly influence the size of the income
stream generated by an asset. In addition to the
choice of an appropriate discount rate, there is
the problem of changes in the size of income
streams produced by assets at different stages in
the life cycle. For a given amount of wealth, in-
come streams will be larger for those with shorter
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life expectancies, making older households ap-
pear to be more affluent than younger house-
holds with the same amount of income and
wealth. In addition, comparisons between older
and younger households based on the income
value of their assets will be influenced by the gen-
erally higher stock of durable goods held by
older households. 

Implications for aggregate savings and
consumption patterns

The life-cycle hypothesis suggests that popu-
lation aging will initially lead to an increase in na-
tional savings as the proportion of the
population in the maximum savings years in-
creases. Cantor and Yuengart (1994) estimate
that saving by the baby boom generation may
add as much as 1.4 percent to the national sav-
ings rate between 1990 and 2010. As the popula-
tion continues to age and the relative proportion
of the population of those reaching retirement
age grows relative to the middle-aged popula-
tion, however, the life-cycle hypothesis predicts
a reduction in aggregate savings. 

The existence of public and private pension
systems complicates the private savings patterns
that would be predicted by the life-cycle hypoth-
esis in the absence of these systems. In 1974,
Martin Feldstein argued that the effect of Social
Security on aggregate private savings is theoreti-
cally indeterminate. On the one hand, savings
may decline because Social Security benefits re-
duce the need to save for retirement (the benefit,
or asset substitution, effect). Conversely, the
availability of Social Security benefits may en-
courage early retirement from the labor force. If
so, a shorter working life and longer time spent
in retirement would require increased savings
rates (the induced retirement effect). As noted
earlier, a substantial literature has attempted to
identify which effect dominates, but this litera-
ture remains inconclusive. 

The vast majority of the research on the life-
cycle theory has focused on patterns of savings
behavior. Savings, however, are only half of the
story. To adequately interpret whether observed
savings patterns are consistent with the life-cycle
theory, it is also necessary to examine consump-
tion patterns. And, as with savings, it is necessary
to account not only for out-of-pocket consump-
tion but also expenditures made on behalf of
older persons in retirement (e.g., health care ex-
penditures). As the population ages, the life-cycle

consumption patterns of older persons—in par-
ticular, the greater allocation of expenditures to
health care—will shift the composition of aggre-
gate private household demand. In addition,
public expenditures will shift in response to pop-
ulation aging (e.g., away from education expen-
ditures for the young toward expenditures for
pension payments and health care insurance).
The economy has experienced the interaction of
life-cycle consumption patterns and demograph-
ic change before, the baby boom generation
swelled the demand for housing and education
services in the 1950s and 1960s. Shifts in aggre-
gate demand due to the aging of the baby
boomers will be far less disruptive because, in
contrast to the arrival of the baby boom genera-
tion, the economy and public policy will have
many years to anticipate and adapt to population
aging. 

Collectively, these shifts in patterns of house-
hold and government spending will change the
composition of aggregate demand in the econo-
my. Population aging will also shift patterns of
aggregate private savings, private pension
wealth, and Social Security wealth. Given the
prominence of the life-cycle hypothesis among
economists, it is interesting that so little work has
been conducted on life cycle consumption behav-
ior of older persons. Debates about the out-of-
pocket health care costs of older persons are a re-
flection of the intersection between economic
resources, consumption needs, and public poli-
cy. The formulation of public policy for the el-
derly population needs to recognize this
intersection and to be informed by careful re-
search that explicitly accounts for the effects of
life-cycle events on economic status in old age.
The life-cycle hypothesis provides an integrated
conceptual framework for the development of
income maintenance and health care policy for
older persons, and indicates clearly that income
and health care policies should not be considered
in isolation. 

WILLIAM H. CROWN

See also ASSETS AND WEALTH; CONSUMPTION AND AGE;
ECONOMIC WELL-BEING; RETIREMENT, DECISION MAK-

ING; SAVINGS. 
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LIFE EVENTS AND STRESS
Life events are defined as discrete experiences

that disrupt an individual’s usual activities, caus-
ing a substantial change and readjustment. Ex-
amples of life events include marriage, divorce,
illness or injury, and changing or losing a job. In
the literature on stress, life events have been tra-
ditionally considered as one type of stressor,
along with chronic strains (ongoing stressful cir-
cumstances such as living with disability or pov-
erty). Since the pioneering work of Tom Holmes
and Richard Rahe in 1967, an enormous body of
literature has developed on the topic of life
events and illness. 

Life events research

Life events research has evolved from early
models viewing life changes as inherently stress-
ful and having similar effects on all who experi-
ence them to more complex models emphasizing
individual differences in both reactions and vul-
nerability to life events. In addition, there have
been a number of conceptual and methodologi-
cal critiques that have led to more sophisticated
models and methods of assessing life events. Re-
cent studies demonstrate that, even with careful
attention to methodological issues, life events can
have important effects on health and psychologi-
cal well-being. 

Historical issues. Early studies conceptual-
ized life events in terms of the amount of read-
justment or change that the events were likely to
entail (see Dohrenwend and Dohrenwend;
Holmes and Rahe). These studies were based on
the assumption that any change in life would be
stressful. Particularly influential was the work of
Holmes and Rahe, who developed the Social Re-
adjustment Rating Scale (SRRS). The SRRS
asked subjects to report the occurrence of life
events that had occurred over the previous year,
and these events were given life-change unit
scores (e.g., 100 for death of a spouse, 28 for an
outstanding personal achievement). Total scores
were viewed as a measure of life change and as
an index of stress. While research with the SRRS
did suggest that life events were associated with
mental and physical health, limitations to this ap-
proach were noted in subsequent work, and con-

ceptual and methodological improvements have
been made. 

Individual differences in response to life
events. Contrary to the assumption that life
events have uniform effects that can be measured
by life-change units, later studies have shown
that the consequences of life events depend on
the nature of the events (e.g., whether they are
undesirable, unpredictable, or uncontrollable).
Growing attention has been paid to subjective
meaning of the events to the particular individu-
als who experience them, rather than the objec-
tive occurrence of the events. Since the
occurrence of the same event can yield different
meanings in each individual, subjective appraisal
has been identified as a critical part of the effect
life events have on well-being (see Lazarus and
Folkman). For example, people generally think
that divorce is a stressful experience; however,
for some individuals, such as those who have
gone through a long-term problematic marriage,
divorce can be a resolution of stress and even a
relief. 

The consequences of life events on physical
and psychological well-being are influenced by
individual differences in coping resources. When
life events occur, individuals’ coping resources
can buffer the negative consequences of life
events and facilitate adjustment. Coping re-
sources may include physical resources (e.g.,
health and function), psychological resources
(e.g., personality traits, values, goals, religious
beliefs, self-concept, and self-control), and social
resources (social network and social support).
One of the most frequently researched psycho-
logical resources is mastery, which refers to the ex-
tent to when a person feels that he or she has
control over his or her life and environment. In-
dividuals with high mastery tend to have a posi-
tive perspective on the social environment and
believe that they can control or alter their envi-
ronment. Therefore, those with high mastery are
more likely to protect themselves from negative
consequences when they face stressful life events.

The impact of social networks and social sup-
port has also been widely studied, and there ex-
ists a general consensus on their beneficial roles
in dealing with stressful life events. It has been
found that individuals with persistent deficits in
social support experience more stressful life
events, higher levels of perceived stress, and
greater risk of recurrent depression (see Redin-
baugh, MacCallum, and Kiecolt-Glaser). An ex-
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amination of individuals’ personal and social
resources is important in understanding individ-
ual valances in responding and adapting to
stressful life events, and also serves as an impor-
tant basis for developing effective intervention
programs. 

Types of life events. Criticisms have been
raised concerning the tactic of aggregating total
life events to generate an overall score. Many
studies on life events have turned the total num-
ber of events into a single score by aggregating
all life events experienced within a given time
frame. This approach treats all events the same,
without taking into account the subjectively per-
ceived importance of each event. Since life event
inventories cover a variety of events of different
importance, equating those events may be insen-
sitive in capturing the significance of different
life events, and it may fail to detect the effects of
specific events that generate a great deal of stress.
Some researchers have suggested the use of a
more dimension-specific approach, focusing on
specific kinds of events by dividing scales into cat-
egories, such as health-related events and loss
events. 

Retrospective bias in reporting life
events. Conventional life event inventories
usually ask respondents to read a list of events
and report those that occurred to them over a
specific time period. The time frames vary from
six to eighteen months. Some researchers have
raised questions on the accuracy of individuals’
memories for life events. In general, people tend
to report fewer events for a more distant time pe-
riod. In addition, a retrospective approach is vul-
nerable to biasing effects such as selective
memory, denial, and over-reporting. For exam-
ple, depressed people are likely to report more
negative events because they tend to focus on the
adverse sides of life and to search for events to
justify their current moods. 

Given this dissatisfaction with the checklist
method, researchers have attempted innovative
ways to assess life events. Some studies have used
combined methods of self-reporting on checklists
and interviews. Karen Raphael and colleagues
(1991) assessed the occurrence of life events
every month for ten months using a checklist,
and at the end of the study they did detailed in-
terviews on experience with life events for the
studied period. They found that more events
were reported on a concurrent monthly basis
than were reported on a retrospective interview

for the same period. As an alternative to retro-
spective report over long periods, some re-
searchers have conducted multiple follow-ups
for the occurrence of life events, with a very short
interval between interviews, in order to detect
the onset of events. This approach solves some
problems associated with the retrospective re-
port using a checklist method; however, it re-
quires a large sample and longitudinal follow-up.

Life events are not uniform across popula-
tions. Some researchers have called into ques-
tion whether scale items contain relevant and
representative life events for target populations.
Since scales are rarely generated on the basis of
large and well-developed sampling frames, it is
hard to judge if the items cover a sufficiently
wide range of possible events. More importantly,
exposure to life events varies in terms of age,
gender, and social roles. For example, retired in-
dividuals cannot be promoted, men cannot be
pregnant, and unmarried individuals cannot ex-
perience marital conflict or divorce. Inclusion of
irrelevant items for the target population may re-
sult in misclassifying individuals as having fewer
numbers of life events. 

In response to this concern, a number of life
event inventories have been developed for
various populations, including the Psychiatric
Epidemiological Research Interview (PERI) for
general populations; the Life Experiences Sur-
vey (LES) for adult age groups; the College Stu-
dent Life Events Schedule (CSLES) for college
students, and the Louisville Older Persons
Events Scale (LOPES) for the elderly population.

Confounding of life events and out-
comes. Confounding is a particularly important
issue in the examination of life events. Many
items in life event inventories are closely related
to health (e.g., illness, injury, hospitalization), so
they can be easily confounded with physical and
mental health outcomes. Due to concerns about
the confounding of health and life events, some
researchers recommend separating health-
related life events from non-health-related items.
Some studies have selected only healthy elderly
individuals in examining the impacts of life
events in order to exclude confounding of health
variables (see Willis, Thomas, Garry, and Good-
win). 

Recent findings on life events and well-
being. Numerous studies have examined the
consequences of life events on a variety of physi-
cal and psychological outcomes. In general pop-
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ulations, life events have been shown to be
associated with a variety of physical problems
and indicators of psychological distress. Howev-
er, the magnitude of these associations is often
found to be only modest. Researchers have sug-
gested several ways to explain the low associa-
tions found in such studies, including
methodological issues and individual differences
in coping resources. 

One fruitful strategy in the study of the ef-
fects of life events is longitudinal study of individ-
uals with psychological or physical disorders that
tend to have periods of remission and recur-
rence. For example, it is extremely difficult to
demonstrate conclusively that life events provoke
the initial onset of depressive disorders, but lon-
gitudinal research on individuals with a history
of depression provides convincing evidence that
life events can lead to recurrence of depressive
episodes. Sophisticated longitudinal studies even
support the contention that major life events
play important roles in onset and recovery from
episodes of bipolar disorder and multiple sclero-
sis—disorders that are commonly viewed as en-
tirely biomedical. Research on life events in these
clinical populations has also led to increasing rec-
ognition that some life events are caused by the
disorders studied; for example, loss of a job may
be precipitated by early symptoms of a mental
disorder. 

Finally, life events have been demonstrated
to be potent factors affecting physiological pro-
cesses, in particular the immune and endocrine
systems, with implications for health and recov-
ery from illness. For example, studies of individ-
uals undergoing stressful life events ranging
from taking final examinations to experiencing
bereavement demonstrate a slowing of wound
healing—a finding with clear implications for
practical problems such as recovery from sur-
gery. 

Life events in old age

Individuals from various age groups are ex-
posed to different sets of life events. Yet, despite
potentially important age differences, relatively
little research has focused on life events in later
life. Research on life events in old age is of great
importance, since identifying prevalent events
and managing stress in later life can not only im-
prove our understanding of human develop-
ment and adaptation, but can also serve as a basis
for interventions and social policies. 

Age differences in the occurrence of life
events. Contrary to the general belief that old
age is a stressful period of time, studies have con-
sistently shown that older adults experience
fewer life events than do younger adults. Howev-
er, though the overall number of events that in-
dividuals experience may decline with advancing
aging, some specific types of life events are more
likely to be encountered in later life. Illness and
injury, hospitalization, and the death of a spouse
or a friend are examples of undesirable life
events that are more prevalent in old age. Using
a large sample of community-dwelling older
adults, Stanley Murrell and colleagues (1984)
showed that over half of their sample had experi-
enced hospitalization, either their own or that of
significant others, in the past year. Of course,
some other types of life events, such as family
conflict and problems with jobs, are less preva-
lent in older adults. 

Another reason for the reduction in life
events in later life may be found in the composi-
tion of measurement scales. Since most life event
inventories used in previous studies were origi-
nally developed and standardized on relatively
young populations, items less relevant to older
adults, such as getting married, having children,
and changing jobs, are often included. Given the
different experiences in the life cycle, some re-
searchers have developed life event inventories
for older individuals. Studies employing relevant
measures for older individuals have been shown
to be more successful in relating life events and
measures of well-being. The LOPES is one nota-
ble measure specifically designed for older popu-
lations. This scale includes fifty-four life events,
selected on the basis of a large, stratified sample
of older Kentuckians, and a recall period of six
months in order to ensure greater accuracy of
older adults’ recall. It also contains additional
useful ratings of subjects such as desirability, the
degree of change required, preoccupation, date
of occurrence, and novelty of each event. 

Age differences when responding to life
events. Some events experienced by older indi-
viduals are age-normative events that are expect-
ed by most people to occur later in the life cycle.
When events are anticipated, their adverse im-
pact may be limited because individuals are pre-
pared for them. In the case of planned
retirement, older individuals fare much better
than do younger persons who involuntarily lose
a job. In addition, retirement may even lead to
enhanced physical and psychological well-being.
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On the other hand, the death of an adult
child is a non-normative experience for older in-
dividuals. Even though only a small portion of
the older population experiences the loss of a
child, it can have a devastating influence on
physical and emotional well-being of older indi-
viduals. The unexpected and untimely nature of
such an event interferes with adjustment and ad-
aptation, and can also make older adults feel
guilty. 

Studies show that older individuals are more
likely than younger persons to be affected by the
events that occur to people they are close to.
Such events have been referred to as network
events or nonegocentric events. Examples include
adult children’s marital or financial problems
and illness of family members or friends. With
advancing age, individuals pay more attention to
the problems of others and become vulnerable to
these events. 

Researchers have suggested that individuals’
prior experiences should be considered to better
understand their experiences with life events.
This is particularly true for older adults who
have had various and rich experiences through
the life course. A life-long experience of dealing
with stress may provide a context to understand
an individual’s response to certain events. In
many cases, older individuals tend to perceive
life events as less troublesome because they are
more likely to have relevant experiences to help
them cope. Research that focused on older vic-
tims of a flood showed that older individuals with
prior experience of floods showed less anxiety
and distress than younger persons or persons
without such experience (see Murrell et al.,
1988). Accumulated life experiences may make
older individuals more resilient and facilitate
their adaptation to change. The experience of
seeing others undergo life events may also aid
older people in adaptation to life events. For ex-
ample, the experience of spousal bereavement
may be less devastating for older widows com-
pared to younger ones, in part because widow-
hood of older females is more prevalent and
there are many role models in society. 

Along with prior experience, current life sit-
uations also provide an important context for in-
terpreting individual differences in the impacts
of life events. Life events that happen concur-
rently with other events or under situations of
chronic strains may have different meanings
than a single event. Older caregivers of dementia

patients report more negative events and ap-
praise them as more stressful than controls who
are not caregivers (see Reed, Stone, and Neale).
In contrast, some researchers have suggested
that chronic strains may actually mute the impact
of stressful events because minor stressful events
pale in comparison to more chronic stressors. 

Chronic strains can even change the context
and outcomes of major life events. Research sug-
gests that highly strained caregivers show some
recovery of functioning after the death of a
spouse, while noncaregivers react with increased
depression. Since chronic strains and life events
interact in a variety of ways, examination of both
life events and chronic strains is helpful in under-
standing individuals’ responses to life events. 

Positive life events. Most life events re-
search has focused on negative and undesirable
life events, and the beneficial effects of positive
life events need to receive more attention. Birth
of grandchildren, going on a trip out of town, re-
ceiving an award or special praise, and starting
a new hobby or recreational activity are some of
examples of positive events that happen in later
life. These positive life events not only have a de-
sirable meaning to older individuals but also
moderate the impacts of stressful events. Positive
events make individuals focus on good feelings,
change views of other events, and provide moti-
vation and resources to overcome stress resulting
from negative events. Research on depression in
late life has shown that depressed older adults
have relatively few pleasant events, and that
treatments aimed at increasing pleasant events
can reduce depression. 

Future directions

With its long history, life events research has
progressed a great deal and provided important
information from both theoretical and practical
perspectives. The study of life events in late life
has produced promising results and findings
that challenge conventional stereotypes about
the vulnerability of older persons. Conceptual
sophistication about aging and the life course is
evident in the attention that has been paid to the
different occurrence of, and reactions to, life
events in later life. 

However, research on life events and aging
has lagged behind that of the broader field in
terms of methodology. For example, few studies
of life events in older adults have utilized longitu-
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dinal assessments and frequent individualized
interviews to avoid problems of retrospective re-
call. While sophisticated methods have been de-
veloped and applied to the study of life events in
psychiatric and medical disorders in younger
people, little is known about how life events may
trigger relapse or recurrence of these disorders
In the elderly. Studies of older adults should bor-
row heavily from methods that have been refined
in studies of younger persons. 

A particular need is for more clinically rele-
vant research on life events and aging, with the
goal of promoting an empirically based practice
of clinical geropsychology. Evidence to date sug-
gests that older adults respond well to cognitive-
behavioral or psychoeducational intervention
programs that teach specific skills in coping with
life events and chronic strains, and that research
on life events provides valuable information for
clinicians designing and implementing such in-
tervention programs. However, interventions for
bereavement in older adults have shown disap-
pointing results to date, serving an example of an
area in which clinicians need better research in-
formation to improve clinical practice for older
adults. 

YURI JANG
WILLIAM E. HALEY

See also BEREAVEMENT; CONTROL, PERCEIVED; GERIAT-

RIC PSYCHIATRY; SOCIAL SUPPORT; STRESS AND COPING.
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LIFE EXPECTANCY
Life expectancy is a summary measure of the

average number of additional years a group of
people can expect to live at a given exact age. Life
expectancy figures are derived from a life table.
Life table methodology has been developed for
human populations to determine average
lengths of life, of healthy life, of married life, and
of working life. Indeed, life tables have recently
been used to determine the average career
length of professional athletes. And life tables
have been used to determine the average length
of life of nonhumans, including automobiles and
animals. 

Life expectancy at birth is derived by apply-
ing a set of age-specific mortality rates to a hypo-
thetical group of newborns. For example, with
data for the year 2000, we could impose the cur-
rent age-specific mortality patterns of individuals
from birth through the oldest ages onto a group
of newborns. These calculations are based on
mortality rates prevailing today, not in the fu-
ture; individuals born today may actually experi-
ence lower (or possibly higher) mortality one
hundred years hence, when they reach age one
hundred. Thus, life expectancies represent a
current, and not future, measure of survival.

Further, period-specific events influence life ex-
pectancies. For instance, mortality due to human
immunodeficiency virus (HIV), a cause of death
that was not evident before the 1980s, affects cur-
rent life expectancy estimates. 

Life expectancy is most commonly used for
cohorts of newborns, but can also be reported for
other ages, as Table 1 depicts. The first row re-
veals that individuals born in the United States
in 1998 can expect to live an average of 76.7
years, the highest figure ever achieved by indi-
viduals in this country. Indeed, in 1900, the aver-
age life expectancy at birth was just 47.3 years
(Anderson). 

The table shows the remaining life expectan-
cy for selected ages. The remaining life expectan-
cy is an additional 72.4 years at age 5 and 3.5
years at age 95. With increasing age, remaining
years of expected life generally decreases be-
cause individuals have already lived through
previous years; but the total life expectancy (age
plus remaining years) increases because individ-
uals have already survived earlier ages. Thus, at
age 75, the remaining life expectancy is 11.3
years, while the total life expectancy is 86.3 years.

Life expectancy is often confused with life
span, a demographic term that refers to the maxi-
mum number of years a person can be expected
to live under the most ideal circumstances

Table 1
Life table for the U.S. population, selected ages,
1998

SOURCE: Adapted from: Murphy, Sherry L. ‘‘Deaths:
Final Data for 1998.’’ National Vital Statistics Reports 48
(2000): 1–106.
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(Nam). Life span for humans is about 120 years.
In contrast, life expectancy at birth for individu-
als in the most long-lived nations around the
world is approximately eighty years. 

A number of factors influence life expectan-
cies, including socioeconomic status, health be-
haviors, chronic conditions, sex, race, and
ethnicity. Indeed, life expectancy figures are
often calculated separately by sex and by race/
ethnicity. Life expectancy estimates contribute to
aging research by providing an excellent summa-
ry measure of the length of life of current and fu-
ture populations. 

RICHARD G. ROGERS

ROBERT A. HUMMER

PATRICK M. KRUEGER

See also LIFE SPAN EXTENSION; LONGEVITY: SOCIAL AS-

PECTS; POPULATION AGING. 
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LIFE REVIEW
Life review is a progressive return to con-

sciousness of memories and unresolved past con-
flicts for reevaluation and resolution. It is a
normal, developmental task of the later years, a
private process that differs with each individual.
This evaluative process is believed to occur uni-
versally in all persons in the final years of their
lives, although they may not be totally aware of
it and may in part defend themselves against re-
alizing its presence. 

In late life, people have a particularly vivid
imagination and memory for the past. Early life
events are remembered with sudden and re-
markable clarity, and people often experience a
renewed ability to free-associate. A life review can
provide new insights that result in the resolution
of old issues, reconciliation with estranged loved
ones, atonement for past mistakes, and integra-
tion of the past with the present. Life review can
culminate in serenity and acceptance of the life
one has lived. Elemental aspects of life, such as

children, friendship, nature, humor, and human
contact, often gain great significance as people
identify the things they hold dear and minimize
less important parts of their lives. The resolution
of life conflicts may result in creative works, such
as memoirs, art and music, or in a new interest
in sharing their family histories. 

However, the life review can be very painful
for individuals who believe they have committed
unforgivable acts, have led meaningless lives, or
are unable to forgive others for perceived wrongs
that may have been committed many years ago.
In extreme cases, if a person is unable to resolve
problems or accept them, terror, panic, and sui-
cide can result. In cases where guilt, depression,
and despair cannot be resolved, professional
treatment is necessary. 

A life review occurs spontaneously, or it can
be structured. Structured life review is some-
times referred to as guided autobiography, and
is conducted by an individual trained in psycho-
therapy. Life review can take many forms,
among them autobiographical memory, which
refers to memories of specific events that oc-
curred in an individual’s daily experience. Remi-
niscence, which is defined as the process of
recollecting past experiences and events, is often
used as a therapeutic tool. However, reminis-
cence is not considered to be a true life review be-
cause it does not require that the person evaluate
the experience. 

A brief history
In the 1950s, psychology, psychiatry, and

gerontology textbooks often devalued reminis-
cence and memories. Reminiscing was thought
to be an early diagnostic sign of senile psycho-
sis—what is known today as Alzheimer’s dis-
ease—and people who engaged in reminiscence
were thought to be living in the past, even con-
sidered ‘‘boring’’ and garrulous.’’ 

In 1955–1956 the National Institute of Men-
tal Health conducted studies for the first time on
healthy older persons. The importance of remi-
niscence was demonstrated. In 1961, Robert N.
Butler postulated the universal occurrence in
older persons of an inner experience or mental
process he called the life review. He proposed
that life review helps account for the increased
reminiscence in the aged. Today, life review is ac-
knowledged to be a way of maintaining cognitive
vitality. 

Life review as psychotherapy. The life re-
view and similar autobiographical concepts have
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been suggested as psychotherapeutic techniques.
These methods include the Martin Method, orig-
inated by Lillian Martin, in which the client is
asked to relate life history in detail; life review
therapy, promulgated by Myrna I. Lewis and
Butler; guided autobiography, described by
James E. Birren; and reminiscence and struc-
tured life review therapy, described by Irene
Burnside, Barbara Haight, and others. 

In the 1970s, psychiatrists began to move
away from psychodynamics and the inner life,
and toward the use of psychoactive medications
to ease the emotional burden many people feel
as they near the end of life. 

These therapies are not necessarily mutually
exclusive. Medications that ease anxiety and
make pain tolerable can be used in conjunction
with therapeutic life review to help patients
achieve reconciliation and gentle closure. 

End-of-life review

To a dying patient, life review can offer vali-
dation of the life that has been lived and a way
of saying goodbye to family members. Perhaps
paradoxically, the review of a life at its end can
be a life-affirming experience. Fears about time
running out may be reduced and replaced by an
acceptance of the past and an appreciation of the
here and now. 

However, for some individuals, reviewing a
life at its end can cause what Eduardo Krapf
called ‘‘panic at the closing of the gate.’’ In the
extreme, life review may involve the excessive
preoccupation of the older person with the past.
It may proceed to a state approximating terror
and result in suicide. The more severe conse-
quences tend to occur when the process proceeds
in isolation in those who have been deeply affect-
ed by the loss of friends and family, and notable
psychosocial discontinuities such as forced retire-
ment and death of a spouse. 

Memoir as life review

Memoirs are one form of life review. They
represent the writer’s search for meaning and
the desire to leave a record for posterity. Al-
though religious confessional memoirs, such as
the Confessions of St. Augustine and The Book of
Margery Kempe survive from the medieval period,
it was not until the seventeenth century that peo-
ple began to view personal experience as having

intrinsic value. For the first time in history, men
and women who were neither members of the
clergy nor of royal lineage revealed themselves
through their memoirs. The interest in writing
personal memoirs has not diminished, and in the
latter part of the twentieth century memoirs be-
came the signature genre of the era. 

Memoirs range from angry to tell-all, to per-
sonal journeys to confessional and painful soul
searching. For example, the memoirs of Robert
S. McNamara, (In Retrospect: The Tragedy and Les-
sons of Vietnam, 1995) illustrate courage and hu-
miliation in acknowledging grave mistakes.
Larry McMurtry’s memoir, Roads: Driving Ameri-
ca’s Great Highways (2000) is an example of intro-
spective soul searching. 

Neither memoirs, nor autobiographies nor
oral life reviews necessarily represent the unvar-
nished truth. They are attempts to understand,
integrate, and evaluate in hindsight the life deci-
sions that were made. 

Life review as oral history

Recollections of historic events and the era in
which they occurred are valuable eyewitness ac-
counts and part of a nation’s heritage. For exam-
ple, in Britain, the group Age Exchange
organized the Reminiscence Theatre company,
to which Londoners have shared their memories
of living through the blitz in World War II. In
America, only a few hundred are still alive of the
200,000 orphaned and poor children who were
sent west between 1854 and 1929. They meet an-
nually to share remembrances of that era, and
their stories are important historical accounts of
a little known social experiment. 

During the U.S. bicentennial celebration in
the summer of 1976, under the auspices of the
Smithsonian Institution, Robert Butler, along
with anthropologists Margaret Mead and Wilton
Dillon obtained the stories of visitors to the Mall
in Washington, D.C. In 1993, Sarah L. Delany
and A. Elizabeth Delany published Having Our
Say: The Delany Sisters’ First 100 Years, a firsthand
account of what it was like to live as African
Americans in the United States in the twentieth
century. 

Universality of the life review

Life review has been called a Western phe-
nomenon because of its focus on the individual.
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However, a number of research studies have
been conducted around the world. Major pro-
grams of reminiscence and life reviews are car-
ried out under the auspices of both national
organizations and individuals in Japan and Sin-
gapore as well as in the United States and the
United Kingdom. An International Society for
Reminiscence and Life Review was established in
1995. 

Conclusion

The life review concept has contributed to a
better understanding of late-life and end-of-life
development as well as development across the
life span. It has helped demonstrate the thera-
peutic value of reminiscence for older people
and helped eliminate prejudice against those
who reminisce. 

ROBERT N. BUTLER

See also LIFE SPAN DEVELOPMENT; NARRATIVE; PSYCHO-

THERAPY. 
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LIFE-SPAN DEVELOPMENT
Life-span developmental theory provides a

framework for understanding human aging.
The main purpose of theory in the study of aging
is to provide a context for describing and ex-
plaining the regular transformations that occur
with time to representative organisms living
under representative conditions. Theories in
general aid the process of articulating meaning-
ful patterns from observations that would other-
wise be disconnected pieces of a puzzle and less
meaningful. In the study of aging, theories serve
as frameworks for organizing research findings
as well as general observations or intuitions about
aging and the elderly. For example, the study of
aging can be seen either as largely the inevitable
accumulation of deficits and losses, or as a mix-
ture of gains and losses that depends to some ex-
tent on the individual’s actions. 

Aging is universal in that similar changes in
human behavior occur at about the same age for
all persons. Some of these age-related changes
are controlled by a ‘‘biological clock,’’ and the
term, primary aging, refers to the biologically
based mechanisms that are responsible for
breakdowns in particular organ systems. In con-
trast to the consequences of many disease pro-
cesses that are relatively abrupt and that affect
primarily one system or organ, primary aging
eventually affects all systems within the organ-
ism, and aging occurs gradually and in a cumula-
tive fashion. For example, it is known that all
sensory systems become less acute and that the
speed of processing information becomes gradu-
ally slower with advancing age. Further, there
are predictable changes in physiological systems
and in physical appearance with aging. 

Despite the ubiquity and universality of
aging processes, one of the most remarkable
characteristics of human aging is the wide range
of heterogeneity in the expression of the conse-
quences of aging. Secondary aging factors such
as stress, trauma, exposure to toxins, and disease
exacerbate the rate of primary aging. However,
it is also the case that some individuals successful-
ly avoid disease, maintain high levels of physical
and cognitive function, and continue to be active-
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ly engaged in life. Individual characteristics as
well as the circumstances and the sociocultural
contexts associated with particular periods of his-
torical time (e.g., the Vietnam War era) are influ-
ential in producing distinctive patterns of aging.

No one is born old, and individuals become
more unique as they grow older in part because
of particular histories of life experience. During
the life course, the repertoire of individuals is
shaped by how the person invested time and en-
ergy. The life-span approach to the study of
aging is one way of conceptualizing many of the
factors that affect how individuals change as they
grow older, and how different individuals show
different patterns of change with aging. 

Life-span theory

Life-span developmental theory is usually
considered to be a ‘‘meta-theory’’ in that it is a set
of themes for approaching the study of develop-
ment and aging. The life-span approach is not a
set of empirically testable hypotheses; rather, it
provides a broadened orientation to the study of
aging. It should also be pointed out that life-span
theory is not new, but has its origins in the work
of several eighteenth- and nineteenth-century
writers, especially Johann Nikolaus Tetens
(1736–1807) and Adolphe Quetelet (1796–1874).

The main themes associated with the life-
span approach are summarized Table 1. The
idea that aging is multidimensional and multidi-

Table 1
Themes associated with a life-span approach to the
study of aging.

SOURCE: Author

rectional is one of the basic themes of a life-span
orientation to the study of aging. Consistent with
evidence suggesting increased inter-individual
differences with aging in healthy adults, the ex-
perience of aging seems to produce cumulative
differentiation within individuals along multiple
dimensions. Although it might seem obvious, the
idea that gain or growth as well as loss or decline
can be observed throughout the life span has not
usually been appreciated in research that is nar-
rowly focused on the study of age-related deficits
or decline. For example, the study of the charac-
teristics of wisdom and mature thinking, the
maintenance or continued evolution of cognitive
expertise in the later years, and the emergence
of emotional maturity are areas receiving in-
creased research attention. Although there are
relatively few research investigations aimed at
describing the positive aspects and potentials of
late-life functioning compared with the number
of investigations in the literature aimed at de-
scription and explication of age-related deficit,
research inspired by a life-span approach helps
to provide a more balanced and accurate account
of aging. Life-span theorists seem to enjoy the
challenge of chipping away at the prevailing
views of aging in science and in society as mono-
tonic deterioration, decrement, and loss. In their
efforts to dispel overly negative views of aging,
life-span researchers are skeptical about overly
narrow conceptions of aging. The results of re-
search describing ordinary lives in real settings
often provides a contrasting picture of aging
compared with the results of research describing
performance on tests and measures that are in-
digenous to youth and insensitive to the unique
qualities of older adults. Another line of research
evidence in support of a balanced view is derived
from studies that distinguish between the charac-
teristics of normal aging, illness-free aging, and
successful aging. Research on successful aging
has as one of its aims to identify the personal at-
tributes and contextual characteristics of individ-
uals who minimize or escape the negative
consequences of aging and disease. From a gains/
losses perspective, there is a complex array of
human capabilities; some show decline, some im-
prove, and some remain the same across selected
time periods. 

Research methods and themes

The description or analysis of simultaneous
gains and losses along multiple dimensions
across time or age requires sophisticated re-
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search methods. Perhaps one of the most impor-
tant methodological issues derivative from life-
span theory has been the distinction between
age, cohort, and time of measurement as sources
of influence in developmental research. In the
study of aging, it is known that observations of
age differences in behavior are attributable to
both cohort factors (influences associated with
time of birth) and to age factors. Further, obser-
vations of longitudinal changes across multiple
times of measurement are attributable to chrono-
logical age change and to the influences of
changing socio-historical circumstances. The sig-
nificance of age, cohort, and socio-historical fac-
tors as distinct sources of influence was not really
appreciated until development was conceptual-
ized in a broad life-span framework. 

Another important methodological theme in
life-span developmental theory has to do with
the specification and meaning of the age vari-
able. Although age-related change is usually de-
scribed in terms of chronological age, years since
birth provides a crude and unsatisfactory index
of many aging phenomena. One theme of the
life-span approach is to replace chronological
age with index measures that more accurately
capture the sources of time-related or age-
related change. For example, the effects of aging
on behavior are sometimes irreversible. The ef-
fects of aging on behavior can also be quantitative
and continuous rather than qualitative, and re-
versible rather than irreversible. Further, mark-
ers of elapsed time are insensitive to the meaning
of time as a relative and subjective dimension. In-
deed, the experience of the passing of 365 days
is not likely to be the same for different aged in-
dividuals. There are ‘‘social clocks’’ based on cul-
ture-related age prescriptions as well as
‘‘biological clocks’’ based on physiological time.
Because age and time are not causes of change
per se, an aim of aging research is to identify the
mechanisms that are primarily responsible for
age-related change. Careful description of the
social and biological processes that produce
aging would enable researchers to replace the
index variable, time since birth, with the vari-
ables for which it is proxy. For example, there is
some evidence to suggest that measures of brain
reserve capacity can serve as more accurate mea-
sures of the effects of aging than chronological
age. 

Plasticity, reserve capacity, and resiliency

Most developmental research describes what
is normal, not what is possible. Referring to
Table 1, another main theme in life-span devel-
opmental theory is associated with plasticity, re-
serve capacity, and resiliency. Plasticity refers to the
potential for intra-individual change. Intra-
individual plasticity is evident when there is vari-
ability in levels of performance across different
kinds of tasks or when there is variability in per-
forming the same task measured at different
times or under different conditions. Even the
mature adult brain retains considerable func-
tional plasticity, and there is continued cortical
reorganization based on adult experience (e.g.,
Greenough and Black; Ramachandran). Life-
span researchers are interested in understanding
developmental differences in the gap between
observable behavior and actual or potential com-
petence. The potential for optimization is pres-
ent throughout the life course, although it is
likely that it becomes increasingly constrained
near the end of the life span. In other words,
there appears to be diminished reserve capacity
near the end of the life span, such that the indi-
vidual is vulnerable to a variety of circumstances
associated with mortality. 

Individuals also exhibit varying capacities to
protect themselves from impairment and insult
associated with aging and disease, and to adapt
effectively to the demands of stressful situations.
The term reserve capacity refers to the individual’s
resources for responding effectively to challeng-
ing conditions. The term resiliency is similar in its
meaning, and refers to a capacity for successful
adaptation and recovery in response to stressful
life events. Although the concept of resilience has
been used mainly in reference to protective re-
sources in children, recently some life-span re-
searchers have argued that resilience is a useful
concept for describing individual adaptation
throughout the life span. 

The concepts of plasticity and reserve hold
promise for providing a full understanding of
the relationship between aging and behavior.
Analogous to cardiovascular function, or muscu-
lar efficiency, healthy older adults usually func-
tion quite effectively in everyday nonstressful
conditions, but their functioning is likely to be
impaired under stressful conditions. That is, age-
related deficits in behavioral function are most
apparent when systems that are critical to main-
taining performance are challenged or stressed.
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The study of reserve capacity is useful for de-
scribing the effects of aging on a wide range of
functions under challenged conditions. Along
these lines, work by Baltes and colleagues has ad-
dressed how selected aspects of development can
be enhanced or compensated for in situations or
domains where there is optimal support. 

Biological and social processes

Another main theme of life span develop-
mental theory is the idea that aging is continu-
ously and simultaneously influenced by a wide
range of dynamic biological and social processes.
Although it seems trivial to point out that aging
has multiple causes, most theories of aging em-
phasize the nonmalleable aspects of aging. From
a life span perspective, it is recognized that some
of the antecedents of aging are universal and spe-
cies-determined, and that some are idiosyncratic
or cohort-specific, culture-specific, or specific to
a segment of historical time. Further, some of the
biogenetic and sociocultural aspects of develop-
ment and aging are gender-specific, and some of
the biological and social aspects of development
and aging are gender-invariant. Some of the en-
vironmental influences on aging are or seem en-
tirely unique to individuals. 

It seems that life span researchers also find
it useful to look for conceptual linkages across
disciplines. Occasionally, such linkages lead to
major advances in how we think about aging pro-
cesses. Significant advances in the study of aging
often reflect multidisciplinary integrations of
ideas. For example, recent work in the area of
developmental behavioral genetics goes beyond
the standard position on organism-environment
interaction by calling attention to nonadditive
synergistic effects. That is, there are unique com-
binations of nature and nurture that produce
synergistic or optimal outcomes for develop-
ment. As an example of a synergistic interaction
between environmental conditions and heritabil-
ity, it has been reported that there is a significant
increase in the heights of second-generation Jap-
anese persons raised in the United States com-
pared with second-generation Japanese persons
raised in Japan. Second-generation Japanese
persons raised in the United States were over five
inches taller than the American-reared sons of
short Japanese fathers and the Japan-reared
sons of tall Japanese fathers (see Bronfenbrenner
and Ceci). 

In conclusion, life span developmental theo-
ry provides a basis for describing both gains and

losses associated with aging. From a life span de-
velopmental perspective, researchers tend to
consider the potentials as well as limits of intra-
individual change across the life span. Due to a
combination of influences, many developmental
outcomes are possible for each person, some out-
comes are more likely than others, some out-
comes can be made more likely, and some
outcomes are not possible. From a life span ori-
entation, the understanding of specific aspects of
human aging are best understood in a larger
context that encompasses the influences of bio-
logical and sociocultural factors across time and
age. 

WILLIAM J. HOYER

See also AGE-PERIOD-COHORT MODEL; LIFE COURSE;
LIFE SPAN THEORY OF CONTROL; PHYSIOLOGICAL

CHANGES; SUCCESSFUL AGING. 
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LIFE-SPAN EXTENSION
Opinions about life-span extension range

from the optimistic, fanciful thinking of Ben
Bova, a noted science fiction writer, who wrote:
‘‘The first immortal human beings are probably
living among us today. You may be one of them.’’
(Bova, p. 3), to the realistic views of Steve Austad,
a respected researcher on the evolution of aging
processes, who wrote: ‘‘In Westminster
Abbey. . . lie the bones of one rather ordinary
man.. . .Thomas Parr’s only claim to fame is that
he managed to convince a gullible seventeenth-
century public that he had been alive for more
than 150 years’’ (Austad, p. 1). There has proba-
bly been no more consistent and heartfelt fantasy
than to imagine living forever in a youthful body
full of health and vigor. From the dawn of writ-
ten language, there are references to such life ex-
tension. Do some people show extraordinary life
extension? What can people do to maximize
their own life potential? What is known about the
mechanisms of life extension? These are some of
the questions that will be addressed below. 

Myths about life extension

Biblical, mythological, and other works fre-
quently refer to long-lived human populations
living at some remote time or place, typically
during some ‘‘Golden Age’’ of humankind. Ref-
erences to long-lived populations in such far
away places as Vilcabamba, Ecuador, the Hima-
layas, or Soviet Georgia are numerous, but are
typically the result of sheer fabrication. Such re-
ports are not scientific and have always failed to
be verified. For example, those from the Asian
state of Georgia were probable fabrications put
in place to elude the Czar’s draft during the Cri-
mean War, or for other reasons, and were main-
tained by the Soviet Union for political purposes.

Scientific analysis of longevity

Demography is the science that deals with
human longevity, among other things. Demog-
raphers have learned to be very careful about ac-

cepting claims of extraordinary longevity,
because there is a very human tendency to exag-
gerate one’s age after a certain point. A combina-
tion of good documentation and continual
historical verification of identity help to rule out
those who are making untruthful claims. 

Demographers who work on human longevi-
ty have documented that the human life expec-
tancy is going up rapidly, and has been doing so
since about 1850. Overall mortality rate (the
probability of death per year) has shown a consis-
tent decline during the same period. Most of the
increase in longevity in the nineteenth and early
twentieth centuries resulted from better nutri-
tion and from public health and sanitation mea-
sures used to prevent the spread of disease (e.g.,
inoculations to prevent early childhood diseases).
These seemingly simple interventions have al-
most eliminated early causes of death and are re-
sponsible for the increased longevity and
decreased early-life mortality seen throughout
the twentieth century. 

Since 1950, the increase in life expectancy
has continued. In this period, the decline in mor-
tality rate in developed countries has occurred
largely in the older populations. Indeed, the
population of adults age eighty-five and older
showed the fastest rate of decline in mortality be-
tween 1950 and 2001. There is considerable de-
bate about whether or not there is an upper limit
to life span, but since mortality in the oldest co-
horts is dropping most rapidly it seems unlikely
that there are built-in limits to human longevity.

Centenarians

There are lots of people who manage to live
a long time. The century mark has proven itself
to be a useful measure of establishing a truly long
life. The number of centenarians is growing rap-
idly, but the longest lived, so far, is Madam
Jeanne Louise Calment, who had a validated life
span longer than any one else in recorded histo-
ry, living 122 years, 165 days. Calment was born
in Arles, France on February 21, 1875 and died
August 4, 1997. She once met Vincent Van Gogh
in her father’s shop. Calment rode a bicycle to
the age of one hundred, but by the time of her
death, she was blind, almost deaf, and confined
to a wheelchair. Her genes may have contributed
to her longevity, as her father lived to the age of
ninety-four and her mother to the age of eighty-
six. 

Even thought Calment holds the record,
there are an extraordinary number of centenari-
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ans alive in the world today. There are 50,000
in the United States alone, and worldwide there
are expected to be millions of centenarians alive
by the year 2020. The Living to 100 Web site
(www.livingto100.com) includes a method to cal-
culate one’s chances of reaching the century
mark. 

Life-extension strategies that work

Interventions that lead to a longer life span
have been sought for ages. There is a huge
amount of money to be made by selling over-the-
counter drugs, dietary supplements, and nu-
traceuticals that claim some effect on life exten-
sion. Numerous companies and scientists are
trying to develop dietary interventions that will
prolong life. As of this writing however, there is
no scientifically validated dietary supplement
that has a significant effect on human longevity.
One should be very careful before purchasing
any agents that propose to extend longevity, and
even more careful before consuming such a
product. The FDA does not regulate dietary sup-
plements, health foods, and nutraceuticals, and
some of these agents could have a significant neg-
ative effect on one’s health; others may be addic-
tive. 

Limiting total food intake, however, does
have some beneficial effect. Around 1930, Clive
McCay discovered that feeding rats a diet com-
plete in vitamins and minerals, but low in total
calories, resulted in a prolonged period of life.
Since then, numerous studies have observed life
extension in a variety of different species, both
mammals and invertebrates, and the effects of ca-
loric restriction (CR) on extending life span have
been widely validated. There is anecdotal evi-
dence that humans who practice CR are healthi-
er and may have longer life spans; unfortunately,
few people have the ability to eat 40 percent less
than that eaten by the average person every day,
for the rest of their lives. At least one start-up
biotech company is attempting to overcome this
problem using pharmaceuticals that will mimic
the effect of CR. 

Scientifically, caloric restriction (also called
dietary restriction or food restriction) refers to
the method of extending mean and maximal life
span by reducing caloric intake of a test animal.
This is the only widely validated means of life ex-
tension in mammals. (Genetic methods and drug
interventions are beginning to be studied in in-
vertebrates.) CR is not starvation, but a reduction

in caloric intake that typically results in con-
sumption of only about 60 percent of the normal
ad libitum diet. Numerous physiological functions
are changed by CR; indeed, it is difficult to find
a change associated with aging that is not slowed
by CR. This has been one of the real difficulties
in studying CR, for almost everything responds.
Typical CR animals look and behave much youn-
ger than their chronological age would suggest,
and this is true at the organ, cellular, and molec-
ular levels. CR works best if the animal is restrict-
ed early in life (just after puberty), but even CR
initiated late in life can have an effect on longevi-
ty that is almost proportional to the amount of
time the animal is on CR. A typical CR mouse or
rat lives about 30 percent longer and is much
more lean and active at later stages of life. How-
ever, CR is often associated with reproductive
sterility. 

It has been quite difficult to reliably study CR
in humans, or to convince people to initiate a CR
diet for themselves. Numerous proponents have
tried to maintain CR for themselves, but the re-
sults are not systematic or generally convincing.
The National Institutes of Health (NIH) is cur-
rently funding CR research on macaques and
rhesus monkeys to see if the observations made
in rodents can be extended to primates. The re-
sults seem to suggest that CR works in primates
as well. 

Lifestyle choices to maximize life span

Choosing long-lived parents is currently the
best method of insuring one’s longevity. For
now, there’s not much people can do to ensure
that the genes they got from their parents were
the best possible. Each of us is responsible for
maximizing our own life span (or not) as we see
fit. Interventions to rectify such hereditary de-
fects are probably at least a few decades away; but
there’s a lot a person can do to maximize the ef-
fect of his or her genes. The most important
things to do to ensure that one reaches a maxi-
mum life span are to avoid unhealthy habits,
such as smoking; excessive use of drugs like alco-
hol, narcotics, or marijuana; and overeating or
consuming fatty foods. Regular exercise is also
recommended. 

Assuming that one wants to extend his or her
life, as the comedian Woody Allen put it, ‘‘by not
dying,’’ rather than through one’s children or
works, what can be done? Not smoking, eating a
healthy diet that’s light in fats and total calories,
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getting plenty of exercise, staying happy, and
having friends all may help. Some people recom-
mend certain dietary supplements, such as vita-
min E and a half an aspirin tablet daily. There
are no magic bullets, however, at least not yet.
Advice changes, and it’s best to stay up to date;
several websites maintained by responsible orga-
nizations include those of the American Federa-
tion for Aging Research (www.infoaging.org),
the National Institute on Aging (www.nih.gov/
nia/), and the Gerontological Association of
America (www.geron.org). 

Evolution of longevity

After the end of the reproductive period, an
organism, be it mouse or human, can no longer
contribute to the evolutionary pool in any sort of
direct way, so there is little reason to think that
evolution would select for individuals who live
well past the age of reproduction. Moreover,
since most organisms in the wild die from infec-
tion, accident, or predation, most scientists work-
ing on aging think that there is no selection for
a program that kills an organism. Genes that reg-
ulate longevity also function to do other things as
well, and their effects on longevity are thought to
be secondary to these other actions. A small, but
very vocal, subgroup disagrees strongly with this
view, arguing that aging is genetically pro-
grammed. One of the best arguments against ge-
netic programming is that no one has been able
to eliminate the aging program in any species. In
other words, no immortal organisms have been
found, and most scientists think that they never
will be. Other processes sometimes associated
with aging are programmed, including pro-
grammed cell senescence, also called the Hayflick
limit, and programmed cell death (apoptosis).
These processes can be completely eliminated in
the lab, but no one has turned a mortal organism
into an immortal one. 

Ben Bova was right about one thing—all
people have the potential to be immortal. To be
more precise, one part of each person has that
potential: the germ line. Obviously, one part of
the human must in some sense be immortal or
human life would not exist today. However, the
indefinite life of the germ line does not mean that
any biological component in the process is really
immortal. The somatic part of the germ line
wears out; men accumulate mutations in their
sperm, and women go through menopause.
Menopause is not something that is unique to

humans; numerous other species also show a ces-
sation of reproduction in females late in life. Nu-
merous arguments have been put forward
arguing that menopause provides advantages to
humans over evolutionary time periods, but
there is little direct support for this notion and
certainly no need that it be true. Modern medical
interventions have already extended the repro-
ductive life of women into their sixties using a va-
riety of in vitro fertilization technologies and
appropriate hormone treatments. 

Genetic effects on life extension

Scientists have discovered that the genetic
constitution of an organism can have a significant
effect on its longevity. In humans, only a small
fraction of the life span seems to be under genetic
control, but this estimate could be wrong for
many reasons. Geneticists who study humans are
interested to know how much of the variation in
individual longevity is controlled by the genes of
the individual and how much is environmental.
To answer this question, geneticists estimate
something called heritability. For example, if on
average, two Americans chosen at random will
differ in life span by ten years, then heritability
is a way of saying how much of that variation is
due to environment and how much is due to ge-
netic influences. (In this case, environment means
the external environment as well as the stochastic
differences within the animal, tissue or cell). The
best current estimates are that genetics has a sig-
nificant, but modest, effect on overall longevity,
explaining only about 20 percent of the varia-
tion. 

This estimate does not mean that aging is
controlled by 20 percent of the genes, or that 20
percent of life is genetically programmed and the
rest determined by environment. There are
good reasons to suppose that centenarians have
been blessed with very good genes (actually we
all have the same genes, but centenarians have
good versions called alleles). So in a centenarian,
forty or fifty years of life could result from genet-
ic effects. It’s impossible to be certain, but many
groups are looking for these genes. 

Life extension as a way to find aging
genes

Scientists use life extension as a way to find
genes that affect aging. Johnson and Wood pro-
posed in 1982 that genetic variants that lengthen
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life could be found. Most genetic alterations
shorten life, because these mutants reduce over-
all health and fitness. Indeed, it is counterintui-
tive that a genetic mutant could actually lead to
longer than normal life, because mutations are
generally thought of as bad. However, to the spe-
cies, the length of an individual life does not mat-
ter at all. Scientists have used this strategy very
effectively and have discovered numerous genes
that lengthen life span. 

Aside from caloric restriction, genetic manip-
ulation is the only intervention that has been
widely shown to actually extend longevity. Initial
studies used naturally occurring genetic variants
of longevity genes and combined them to yield
longer-lived populations. Later, mutations in in-
dividual genes were shown to generate even lon-
ger life spans than possible in strains developed
using this polygenic approach. In invertebrates,
and especially in the small nematode worm
called Caenorhabditis elegans, genetic variants
leading to prolonged life have been produced for
almost two decades. Other model organisms, in
addition to the nematode, that are used to study
genetic interventions include yeast and the fruit
fly. These studies are yielding dozens of genes
that affect longevity and slow down the rate of
aging. 

Several steps must be taken to characterize a
longevity mutant. First, it must be verified that
the longevity change is real and is passed on to
the offspring. If it is, and if the mutation can be
assigned a position in the chromosomes of the
animal, then a mutational event has likely been
found. Then the scientist would want to fish out
the larger piece of DNA that carries the genetic
mutants and figure out what this larger piece of
DNA (the gene) does. Since almost all genes code
for protein, this means finding out what the pro-
tein does, using both biochemical and genetic
tricks. 

The future

Many companies are trying to extend the life
of short-lived species by using drug treatments.
Such a strategy could possibly lead to drugs that
lead to life prolongation and slower rates of
aging. It was shown in 2000 that life extension
can be achieved by drug treatment, at least in in-
vertebrates. This is a natural extension of the ge-
netic approach, using life span as a marker. Such
a strategy could possibly lead to drugs that pro-
long life and slow rates of aging. For now, this

still seems a distant pipe dream. However, the
production of such drugs could be common in
the future. 

THOMAS E. JOHNSON
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LIFE-SPAN THEORY OF
CONTROL

The evolutionary origin of control-related
behavior lies in the universal strive to achieve
outcomes in the environment by one’s own activ-
ity. Control behavior should be distinguished
from perceptions or beliefs about control. Per-
ceived control exclusively addresses mental rep-
resentations of the degree of control available to
the individual. Control behavior, by contrast, en-
compasses behavior directed at producing effects
in two realms: the environment and the inner
world of the individual. Control behavior direct-
ed at the external world is conceptualized as pri-
mary control, whereas control behavior addressing
one’s mental states, emotion, and motivation is
referred to as secondary control. 

In all activities relevant for survival and pro-
creation, such as foraging, competing with a
rival, or attracting a mate, organisms strive for
control in terms of bringing about desired out-
comes and preventing undesired ones. The most
fundamental and universal motivational tenden-
cies relate to this basic strive to control the envi-
ronment, or in more specific terms, to produce
contingencies between behaviors and events in
the environment. This striving to produce be-
havior-event contingencies is referred to as pri-
mary-control striving. 

Striving for control is shared by a broad
range of species and goes back far into the phylo-
genetic past; at least as far as to those species that
first acquired a notable flexibility in their behav-
ior programs (Gallistel, 1990; Rumbaugh and
Sterritt, 1986; see review in Heckhausen, 2000).
This assumption converges with White’s classic
1959 article on the motivation for competence,
effectance, and mastery as a universal striving of
humans and mammals in general. For example,
both children and rats prefer response-elicited
rewards to receiving the same rewards without
having to respond. 

Particularly in humans, primary-control
striving can encompass multiple steps and bridge

extended time periods, such as in long-term ca-
reer goals. This capacity rests on the human abil-
ity to have long-term goals and on the ability to
reflect on the self as the originator of goals and
goal attainments. However, this capacity also
renders humans vulnerable to the negative ef-
fects of failure on conceptions about the self. Fail-
ure and loss of control may undermine an
individual’s motivation to pursue goals in the fu-
ture. In order to protect motivational resources
for primary-control striving, individuals need to
regulate their internal responses to experiences
of failure and loss. The system of control behav-
ior in humans therefore needs to involve pro-
cesses that protect and restore conceptions of
competence and mastery. Heckhausen and
Schulz, in their life-span theory of control (Heck-
hausen and Schulz, 1995; Schulz and Heck-
hausen, 1996), subsume diverse, mostly
cognitive, processes that serve to protect motiva-
tional resources and focus on a given goal (e.g.,
volitional commitment) of primary-control striv-
ing, under the construct of secondary-control striv-
ing. Among such secondary-control processes are
those that help the individual to disengage from
a futile goal (e.g., devalue the goal, increase the
value of alternative goals) or protect the self
against unfavorable implications of failure and
loss. Examples for self-protective secondary con-
trol strategies are downward social companions,
when the individual compares herself with inferi-
or others, and egotistic casual attributions, where
success is attributed to one’s own ability, whereas
failure is blamed on external factors. In addition,
secondary-control strategies are also needed for
generating and maintaining motivational com-
mitment to a chosen goal (e.g., enhance the value
of the chosen goal, devalue alternatives, overesti-
mate the perceived control for goal attainment).

Research about control striving and
behavior

The study of actual control behavior and
control striving, as distinct from perceived con-
trol, is an emergent field of research. The life-
span theory of control proposes that the desire
to exert control over one’s environment, and
thus realize primary control, rules the system of
control behavior in humans and, in mammals in
general (for phylogenetic roots of control behav-
ior, see Heckhausen, 2000). The life-span theory
of control elaborates on the distinction between
primary and secondary control, originally pro-
posed by Rothbaum, Weisz, and Snyder (1982),
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and applies it to the human life span. Primary-
control striving is seen as the dominant motiva-
tor of behavior across the life span, while the po-
tential to realize primary control undergoes
radical changes. During childhood, adolescence,
and young adulthood, primary-control potential
increases substantially, reaching a maximum pla-
teau during midlife and declining with the loss
of social roles and physical fitness associated with
old age. The increasing discrepancy between pri-
mary-control striving and primary-control po-
tential at older ages provides a challenge for the
individual, in that it can only be managed by dis-
engaging from age-inappropriate goals and en-
gaging in more age-adapted goals. Such cycles of
goal disengagement and engagement can only
be mastered when the individual employs specif-
ic secondary-control strategies related to goal hi-
erarchies and motivational commitment. 

Heckhausen and Schulz (Heckhausen and
Schulz, 1993, 1995; Heckhausen, 1999) distin-
guish between four types of control strategies: Se-
lective primary control refers to the investment of
internal behavioral resources such as effort, time,
and skills in the pursuit of a goal. Compensatory
primary control is required when internally avail-
able behavioral resources of an individual are in-
sufficient to attain the goal and external
resources have to be recruited. Specifically, com-
pensatory primary control addresses the recruit-
ment of help or advice from others, the use of
technical aids (e.g., a wheelchair), or the employ-
ment of unusual behavioral means typically not
involved in the activity (e.g., lip reading to com-
pensate for a hearing disability). Selective second-
ary control serves to enhance and maintain
motivational commitment to a chosen action
goal, particularly when it is challenged by unex-
pected obstacles or attractive alternatives. Selec-
tive secondary-control strategies include
enhanced valuation of the chosen goal and deval-
uation of nonchosen alternatives. In addition,
the goal engagement is served by enhancing
one’s perceptions of control and self-efficacy.
Compensatory secondary control is required when an
individual experiences a loss of control or when
the goal becomes unattainable or excessively
costly. Compensatory secondary control can be
attained by disengaging from the obsolete goal,
possibly in favor of engaging in an alternative or
substitute goal. In addition, compensatory sec-
ondary control involves specific self-protective
strategies, such as deflating one’s perceptions of
control and attributing the failure to external

forces (thereby avoiding self-blame) and down-
ward social comparisons, which deflect the po-
tential negative effects of failure on important
motivational resources of affective balance and
self esteem. 

The theory of control behavior can be inte-
grated with modern motivational action theory,
which views motivation behavior as organized in
action cycles of goal engagement and goal dis-
engagement (Heckhausen, 1991). Specifically,
goal engagement involves the strategies of selec-
tive primary and selective secondary control, as
well as (in dealing with obstacles), compensatory
primary control. Goal disengagement relies on
the compensatory secondary-control strategies of
goal distancing and self-protection. 

Several studies have examined the use of pri-
mary- and secondary-control strategies in vari-
ous developmental ecologies during the life
span. Heckhausen (1997) found in a socially het-
erogeneous sample of East German and West
German adults that striving for primary control
remained constant across age groups, whereas
the flexibility of adjusting one’s goals, a key com-
ponent of compensatory secondary control, in-
creased at older ages. In the particularly
challenging context of German reunification,
East German adults activated primary-control
striving when they were in early adulthood, and
resorted to compensatory secondary control
when they were close to or past retirement age.
Women and men who were in their early fifties
during German reunification were ‘‘caught in
the middle’’ and lost ground in terms of both pri-
mary and secondary control. Chipperfield and
colleagues (Chipperfield et al., 1999) investigat-
ed the effectiveness of primary- and secondary-
control strategies in a sample of older adults ex-
periencing either acute temporary or chronic
severe health stress. They found that primary-
control strategies had positive health implica-
tions for the young-old, but that the same strate-
gies appeared to be detrimental to health in
more advanced old age. 

Heckhausen and colleagues developed the
paradigm of developmental regulation around
developmental deadlines to study control strate-
gies in different action phases. Developmental
regulation across the life span is organized along
a timetable of waxing and waning opportunities
to attain important developmental goals, such as
graduating from school, building a career, find-
ing a permanent partner, and having a child.
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The age-graded opportunity structures for vari-
ous developmental goals involves final time con-
straints, conceptualized as developmental
deadlines. An example is the so-called biological
clock for child-bearing. In a series of studies, de-
velopmental deadlines were shown to be the wa-
tersheds between urgent predeadline goal
engagement and postdeadline goal disengage-
ment and self-protection. Individuals approach-
ing a developmental deadline, such as the early
forties in the case of child-bearing, activated goal
engagement strategies of control (e.g., selective
primary control, selective secondary control,
compensatory primary control), fervently striv-
ing to attain the goal before time ran out. In con-
trast, once a deadline has been passed, (e.g.,
women in their late forties or fifties with regard
to child-bearing) control strategies of goal dis-
engagement, such as devaluing the goal and self-
protective downward comparison with others,
were preferred. Moreover, it was shown that the
employment of phase-congruent control strate-
gies (i.e., goal engagement in the predeadline
phase and goal disengagement in the postdea-
dline phase) was associated with greater psycho-
logical well-being and mental health (e.g., less
depressive symptoms, more positive affect) than
phase-incongruent control strategies. 

Future research about control behavior can
exploit the model of action cycles. In both devel-
opmental and nondevelopmental contexts, con-
trol processes associated with goal engagement
and goal disengagement can be investigated in
terms of their congruence with control opportu-
nities. This approach also allows the study of in-
dividual differences in the ability to recognize
changes in opportunity structures and in the
flexibility of switching between goal engagement
and goal disengagement. This may provide an
avenue to investigate differences in vulnerability
and resilience to developmental transitions. 

JUTTA HECKHAUSEN
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LITERATURE AND AGING
Since the early 1970s, adult literature has

been transformed, creating what Constance
Rooke has called ‘‘a new paradigm of hope.’’
Modern medicine has extended the life span
while improving the later years. Editors, publish-
ers, and authors have recognized that a sizable
proportion of the reading and writing public is
over sixty. A few writers, such as poet Virginia
Adair and novelists Penelope Fitzgerald, Mary
Wesley, and Molly Keane, have forged literary
careers beginning in their sixties, seventies, or
eighties. Ninety-five-year old poet Stanley
Kunitz was appointed Poet Laureate to the Li-

brary of Congress on 31 July, 2000. He signed
three book contracts at the age of ninety-two.
Others, such as Kingsley Amis, Elizabeth Spen-
cer, Ellen Douglas, Toni Morrison, John Updike,
David Lodge, Margaret Drabble, Pat Barker, and
Gail Godwin, have continued professions begun
in youth or midlife. No longer is it necessary for
writers to exaggerate their youth, as Anzia Ye-
zierska did in the 1920s and 1930s, in order to
attract an audience. And as a result of expanded
fictional careers older characters appear in adult
novels more frequently, playing more varied
roles than in earlier days. In many cases they are
the chief protagonists of fiction. 

In contrast, even as early as the nineteenth
century, most stories composed primarily for
children include older characters, who rarely
dominate the plots but are subordinated to the
child heroes. Many of these figures appear weak,
greedy, or cruel (see Mangum, 2000). Such char-
acters contribute to children’s fear of aging,
death, and the ugliness of old bodies. We must
carefully analyze these negative depictions to
avoid contributing to a mindless ‘‘age ideology,’’
one that carelessly stigmatizes all stages of life,
but especially midlife and old age (Gullette,
1997, 2000). At the same time positive examples
of aging characters can be located in literature
for the young, and, it is hoped, even play a heal-
ing role. This concern to overcome the barriers
separating old and young will continue through
the twenty-first century. Young readers still seek
a safe space for themselves, to explore what it
means to be a child in postindustrial society, and
to discover in fiction evidence of warm human
relationships that may well be missing in their
daily lives. Since literature written for children
shapes lifelong attitudes as much as adult fiction,
both kinds need analysis. 

The themes of children’s literature pertinent
to aging include the following: redemptive
grandchildren, animal families, the search for
parental substitutes, and epic heroes. Adult
themes of aging involve: life crises and life re-
view, retirement concerns, illness, mourning and
death, and occasional instances of epic courage.
Of course new trends in society affect the conven-
tions of fiction, but several of the intergenera-
tional themes in adult fiction have antique roots.

Redemptive grandchildren

The redemptive grandchild theme is devel-
oped in Johanna Spyri’s Heidi (1880), Frances

LITERATURE AND AGING 803



Hodgson Burnett’s Little Lord Fauntleroy (1886),
and Annie Fellows Johnston’s The Little Colonel
Series (1895). At the start of each story, the grand-
fathers have severed relations with the next gen-
eration, claiming their children have married
inappropriately. The grandchildren appear on
the scene and through their innocent affection
rekindle the familial love and pride that the
grandfathers thought had died forever. Older
women rarely need such reeducation. Indeed,
they sometimes intercede and help the children
manage the isolated old men. The grandfathers
in Fauntleroy and the Little Colonel are obsessed
with issues of class and race. Unlike the moun-
tain-dwelling grandfather of Heidi they have little
useful to teach their grandchildren outside of
what contemporary readers regard as snobbish
elitism. Fortunately, children can still respond to
Heidi’s hopeful message that children have the
power to reconcile families torn by strife. 

Animal family life

The stories that best represent intergenera-
tional animal family life are often written for the
youngest children. Older characters are mostly
benign, though sometimes absentminded fig-
ures. For example, in Margot Austin’s Gabriel
Churchkitten (1942), tiny Peter Churchmouse and
Gabriel Churchkitten team up to outwit Parson
Pease-Porridge. When sleepwalking he eats the
food he has just laid out for Peter and Gabriel.
Margaret Wise Brown’s The Runaway Bunny
(1942) and Goodnight Moon (1947) feature older
women who reassure young children that they
will be nurtured no matter what. A very rich el-
derly lady plays an instrumental role in Jean de
Brunhoff’s The Story of Babar (1933). The love she
feels for the little elephant is instantaneous and
unqualified, as befits an idealized grandmother.
The mother in Else Holmelund Minarik’s Little
Bear (1957) loves her cub unconditionally. Fran-
ces Badger is also lucky in her parents. In Russell
Hoban’s Bedtime for Frances (1960), they tolerate
many trips to the bathroom and drinks of water
but eventually insist that she settle down and go
to sleep. 

Orphans and substitute parents

Although occasional orphans, such as detec-
tive Nancy Drew, seem untroubled by the death
of a parent, others struggle to come to terms with
their loss. For instance, L. M. Montgomery’s
Anne of Anne of Green Gables (1908) is desperate

to be accepted by Matthew and Marilla Cuthbert,
an elderly brother and sister, who need help on
their farm. J. K. Rowling also shows great sensi-
tivity to Harry Potter’s feelings of bereavement in
Harry Potter and the Sorcerer’s Stone (1998), a most
unusual boarding school novel. Not only does his
school train aspiring witches and wizards, but its
headmaster plays a positive role rather than
merely being a disciplinarian. The elderly head
assists the boy unobtrusively, while teaching him
to accept death as ‘‘the next great adventure’’ (p.
297). Evil older characters abound, but with the
assistance of the headmaster and other friendly
helpers, the boy hero and his friends prevail. 

Epic adventures and magical
transformations

Adventurous characters such as Lewis Car-
roll’s Alice and Alf Pro⁄ ysen’s Little Old Mrs. Pep-
perpot (1959) suggest that young and old share a
concern about bodily transformations. Midlife
characters rarely suffer these indignities. Alice al-
ternates between being tiny and very tall, thus
mirroring the feelings of young girls, who may
seem short one year and tower over their class-
mates the next. Older women are unappealing in
Alice’s Adventures in Wonderland (1865) and
Through the Looking Glass (1871). John Tenniel’s
comic line drawings stress the absurdity of all
older characters (Mangum, 1999, 2000), but the
drawings of the Duchess and the Red Queen em-
phasize their ugly and frightening demeanor.
The King’s face may be weak, but compared to
the Queen he appears to be relatively attractive
and mild-mannered. Portrayals of witchlike
women make it easy for children to believe older
women are dragons who must be conquered
(Gullette, 1988). In contrast, old Mrs. Pepperpot
shares the worries of young children. Returning
home from collecting bilberries to make jam, she
shrinks unexpectedly. Lacking strength to carry
the pail, she has to trick a fox, wolf, and bear into
helping her. Robert McCloskey’s hero in Burt
Dow: Deep-Water Man (1963) undergoes an expe-
rience like that of the Old Testament’s Jonah
rather unexpectedly one fine day. He puts a col-
orful Band-Aid on an injured whale. When a
storm threatens Burt’s old boat, his friend the
whale swallows him whole. Burt smears the
whale’s insides with all the bilge and paint he has
aboard his boat to encourage the forgetful whale
to disgorge him. In the end the old boatman puts
striped Band-Aids on all of the whale’s friends
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and then chugs home to his sister under his own
steam. 

In most of these stories young children make
allies of older characters, who are often idealized.
Few writers for that age group would introduce
the possibility that grandparents and children
might not get along, a problem examined in
Peter Taylor’s short story ‘‘In the Miro District’’
(1977). Instead grandparents in children’s fic-
tion generally lack any desires of their own that
might conflict with the needs of the young. 

Life crises and life review

Appealing to older readers with experience
of life’s dilemmas, adult fiction grapples with
sometimes unresolvable problems. In adult fic-
tion, characters in their fifties, sixties, and seven-
ties often begin to reflect on their life experiences
as a response to crises they cannot otherwise re-
solve. For example, Toni Morrison’s Jazz (1992)
unexpectedly becomes ‘‘a midlife progress
novel’’ (Gullette, 1988). The African American
protagonists are in their fifties. The husband has
murdered his teenage lover, and his wife has to
be restrained from carving up the corpse’s face.
Morrison’s plot gradually reveals the roots of
their problems. Perfect understanding eludes
the characters, yet healing does occur. Other
novels with similar themes include Madeleine
L’Engle’s A Severed Wasp (1982), Paule Marshall’s
Praisesong for the Widow (1983), Wallace Stegner’s
Crossing to Safety (1987), and David Lodge’s Ther-
apy (1995). Reviewing one’s life, however, may
well increase one’s pain. Stevens, the butler in
Kazuo Ishiguro’s The Remains of the Day (1989),
discovers that the principles by which he has con-
ducted himself have left him in a lonely old age.
He never realized that his employer was a fascist
or that Miss Kenton, the housekeeper, loved him
dearly. 

Life review plays an especially important role
in the lives of characters who have emigrated
from their countries, often under harrowing cir-
cumstances. One fascinating example is Mercy of
a Rude Stream (1994–1998), Henry Roth’s four-
volume continuation of Call It Sleep (1934). The
complex narrative structure of Mercy emphasizes
the feelings of the old narrator, who looks back
upon the literary and sexual adventures of his
youth with a mixture of pride and dismay. In
order to write about the shameful episodes, the
old man confides in his computer, Ecclesias, as if
it were a psychotherapist or a father confessor.

Much emphasis is placed on the thoughts and
feelings of the narrator during three separate
moments in his life: his youth, his seventies when
he is composing the first draft of this novel se-
quence, and his mid-eighties when he is revising
the manuscript in anticipation of his imminent
death. 

Life review also appears in the novels of
younger immigrant writers, who explore the past
of their families in order to understand their lives
in the present. The weight of the past tyrannizes
the young protagonist in Anzia Yezierska’s Bread
Givers (1925). Sara Smolinsky feels obliged to
rebel against what she regards as the irrational
demands of her Polish-born father, Reb Smolin-
sky, who grows out of touch with the alien world
of America. In the last sentence of the novel,
however, she expresses a more knowing and
complicated view of his behavior. Although she
does not regret her rebellion, she now sees her
father as a victim of the ‘‘generations who made’’
him (p. 297). Yezierska treats minor aging fe-
male characters, such as Muhmenkeh in Arrogant
Beggar (1927), more generously than the immi-
grant fathers or middle-aged, American-born
men who populate her novels. 

Protagonists in three novels of the 1990s at-
tempt to recreate their parents’ youth. Sophie
Caco, the heroine of Haitian-American novelist
Edwidge Danicat’s Breath, Eyes, Memory (1994),
cannot come to terms with her mother’s night-
mares and her own sexual phobia until she tem-
porarily returns to Haiti and Grandmè Ifé.
Virginity tests, a Haitian custom designed to
keep young girls pure, cause Sophie’s distress.
After revisiting her grandmother, Sophie realizes
how helpless Haitian women have always been in
the face of male domination. Her mother could
not eradicate the memory of being raped by a
member of the Macoutes, a paramilitary force in
Haiti. In her vulnerability, she feels driven by a
powerless love to inflict this test on her daughter,
even though it had failed to protect her purity
years before. When her mother, newly pregnant,
commits suicide to escape from unbearable
nightmares, Sophie once again returns to Haiti
for the burial. There she learns to accept her
mother’s stunted life and death, for only in death
ou libéré, are you free. 

Cristina Garcia’s Dreaming in Cuban (1992)
describes the bond between a Cuban grandmoth-
er and an American granddaughter, feelings that
long distance can attenuate but not destroy.
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Pilar, who is reared in Brooklyn, returns to Cuba
to visit her grandmother Celia. After the visit ce-
ments their affectionate relationship, Celia feels
ready to abandon her family by walking into the
sea. Pilar, who has learned enough to under-
stand her heritage, is now ready to enter adult-
hood. The necessity of reviewing one’s life
receives a new twist in Elie Wiesel’s The Forgotten
(1992). Forty-year-old Malkiel Rosenbaum at-
tempts to reconstruct the Romanian Holocaust
experiences of his father, Elhanan Rosenbaum.
The old professor suffers from increasing de-
mentia. If his son is to understand the family
past, he must attempt to recreate the story by
himself. 

Retirement: forging a new community

In real life anticipating retirement may turn
out to be more problematic than the experience
itself. It is not a simple matter to choose where
and with whom one should spend the final days
of one’s life. Shakespeare explored these and
other issues in King Lear (1606) and The Tempest
(1611). Sara Deats (1999) points out that both
Prospero and Lear ‘‘are sustained by their love
for a young daughter’’ (p. 31), much as the alien-
ated grandfathers in children’s fiction are rejuve-
nated by their newly discovered grandchildren.
Moreover, Deats remarks, Prospero, as the play
ends, makes plans to return to Milan and reenter
his active life. 

Several novels and diaries written from the
1970s to the 1990s have explored a few of the
questions Shakespeare examined in Lear and The
Tempest. Even if one is not a king or a duke,
choosing the wrong time or place to retire can be
disastrous. The outcomes, however, vary from
novel to novel, and the perspective of novelists
are sometimes contradicted by real-life accounts
in journals. On the whole, however, nursing
homes make a most problematic location. Simon,
a retired professor in Jon Hassler’s Simon’s Night
(1979), has prematurely committed himself to a
rest home where he is moldering. At the novel’s
end he is reunited with the wife who had de-
serted him many years before. 

Joyce Horner’s diary (1982), which describes
her two years in a nursing home, makes sad read-
ing. Like the better known The Measure of My
Days by Florida Scott-Maxwell (1968), her jour-
nal extends not only our understanding of frailty
in old age but also old-age writing itself. Crippled
with arthritis, Horner, a poet, novelist, and a re-

tired professor of English literature, moved into
a nursing home to avoid burdening her friend.
Death and disability threaten her moments of
joy. Nursing homes, she acknowledges, repre-
sent a prison. Not once in the course of writing
does Horner forget that her real home is else-
where, an Eden from which she has been ejected
because of disability. At one point she reads May
Sarton’s As We Are Now (1973) and agrees with
Sarton ‘‘that nursing homes are purgatory’’
(Horner, 1982, p. 185). At the same time her in-
stitution, she insists, is not like the one Sarton
depicts. Indeed, Sarton and novelist Ellen Doug-
las’s Apostles of Light (1973) paint unredemp-
tive pictures of destructive caretakers. The cor-
rupt institutions deserve the conflagrations with
which they are destroyed. Still, bad as nursing
homes may be, even expensive extended care fa-
cilities do not fare much better in James Mich-
ener’s novel Recessional (1994). The residents
need always be vigilant lest the administration
take advantage of their lack of oversight. The
most encouraging view of a nursing home can be
found in detective writer Jane Langton’s Good
and Dead (1986). Thanks to the willingness of
family and friends to visit an institutionalized
man frequently, a new sense of community is cre-
ated. 

Although few wish to end their days in a
nursing home, other options are not necessarily
superior. For example, living in the community
does not protect the hapless Marcia Ivory in Bar-
bara Pym’s Quartet in Autumn (1977). Marcia is
sufficiently demented that she resists the efforts
of friends and social workers to protect her from
starving to death. Fortunately her three compan-
ions, Letty, Norman, and Edmund, become bet-
ter friends as a result of their attempts to save
Marcia from herself. Another character, Lucy
Smalley in Paul Scott’s Staying On (1977), finds
herself marooned in Pankot, India, after her
husband’s death. The Raj has collapsed, but Mrs.
Smalley lacks the money to return to an English
country cottage. At the novel’s conclusion she
murmurs to his shade, ‘‘how can you make me
stay here by myself while you yourself go home?’’
(p. 255). May Sarton herself learned that ill-
health could take its toll, even though she re-
mained in her own house being taken care of by
loyal friends. The journals she composed in her
last years (1992–1996) depict the continuing pain
she endured and the difficulties of increasing
frailty (see Berman). 
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Relatively healthy elders have problems with
retirement as well. For example, since the late
1970s the English countryside has not been
much of a haven for old people living on their
own. The isolation that some older characters
seek turns out to contribute to their plight. Mov-
ing to the country can cause one’s death, as
widow Phyllis Muspratt discovers in Penelope
Mortimer’s The Handyman (1983). This novel
breaks new ground for Mortimer. For the first
time in her career she writes sympathetically
about older women. The ending of Penelope
Lively’s Spiderweb (1998) is less grim. Stella
Brentwood, a retired anthropologist, rejects a
marriage proposal and an offer to share a house
with a friend. Valuing her independence, she
leaves for parts unknown when the stresses of
country life threaten her peace of mind. For
those who have money and value friendship,
however, retirement has its joys. Happiness,
however, must be earned. The Welshmen in
Kingsley Amis’s The Old Devils (1986) are mostly
retired and in their sixties, preoccupied with
their deteriorating health, and drinking at the
pub. After Alun Weaver dies, however, his widow
is free for the first time to settle down with an old
lover. This ending suggests that progress narra-
tives are not restricted to midlife. Moreover, in
The Last Resort (1998) Alison Lurie portrays Key
West as a transformative place, much like Pros-
pero’s island. The forty-six-year-old heroine
Jenny survives her depressed older husband’s
sexual rejection, by beginning a new partnership
with Lee Weiss, an energetic divorcée of fifty.
Jenny does not abandon her husband, who
needs her editorial skills, but looks forward each
year to a return to Key West and Lee’s bed. On
the whole, however, in fiction retirement ap-
pears to be a potentially dangerous transition. 

Illness, death, and mourning

The chief quality that separates the treat-
ment of death in the early twenty-first-century
from earlier times is the willingness of contempo-
rary writers to include some of the grim details
gleaned from the experience of watching others
die. For example, Halvard Solness plunges off a
tower at the conclusion of Henrik Ibsen’s The
Master Builder (1892) in a dramatic finale. Old
Jolyon Forsyte expires in a garden in John Gals-
worthy’s The Indian Summer of a Forsyte (1918). In
a later novel, Swan Song (1928 ), Soames Forsyte
dies heroically. He pushes his daughter out of
harm’s way during a raging fire, but he is struck

by the falling painting that had threatened her
life. The death of Old Mrs. Moore is reported in
a telegram at the end of E. M. Forster’s A Passage
to India (1924). Readers of these novels and plays
are spared from the somber details of death and
the miseries of mourning. By the middle of the
twentieth-century some writers were willing to
risk including the pain that can make death seem
a release. 

Emotional deprivation appears to kill
George, the gay hero of Christopher Isherwood’s
A Single Man (1964). Isherwood, who was sixty at
the time, suggests that emotional losses can has-
ten one’s death. Like Kingsley Amis he stresses
his hero’s physical disabilities. A less relentless
view of life and death appears in Gail Godwin’s
The Good Husband (1994). On the first page
Magda Danvers, a fifty-eight-year-old professor
of English literature, bluntly informs her depart-
ment chair that her teaching days are over: ‘‘It
seems the Great Uncouth has taken up perma-
nent residence inside me.. . . Well, I always was
a good student; now I must see what I can learn
from my final teacher’’ (p. 3). Not only is Magda
fortunate in her husband’s sensitive caretaking,
but she has some happy memories of the past to
ease her journey. These recollections provide a
respite from too relentless a focus on Magda’s
current state. Nonetheless, we learn many details
of her progressing cancer. 

Two other important novels develop similar
themes. Carol Shield’s prize-winning The Stone
Diaries (1993) takes her protagonist Daisy Flett
from birth to death. Although Daisy’s midlife is
by far her most productive part of her life, her
retirement in Florida and her final days in a hos-
pital and rest home are carefully depicted. Mar-
garet Drabble’s The Witch of Exmoor (1996)
illuminates the effect of a powerful mother’s
death upon her children and grandchildren.
Frieda Haxby Palmer, the grandmother, tries to
write her memoirs but cannot come to terms with
memories of her sister who committed suicide
many years before. In the final envoi, which takes
place in heaven, she recognizes that she has in-
flicted the same hurt on her children and grand-
children as her mother had imposed upon her.

Besides these novels, middle-aged and older
memorists have described the death of kinfolk
with remarkable empathy for the feelings and
dignity of the failing person (see Wyatt-Brown
and Waxman). Literary critic Nancy Miller has
written movingly of her father’s last years. More-
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over, Madeleine L’Engle and Philip Roth (see
Waxman, 1997) have poignantly recounted the
death of near relations. L’Engle’s The Summer of
the Great-Grandmother (1974) depicts the decline
of her ninety-year-old mother from dementia; in
the second, Two Part Invention (1988), the death
of her husband from cancer. Another important
work is Philip Roth’s Patrimony (1991), an ac-
count of the deterioration and demise of his once
vigorous father. John Bayley reports what living
with Alzheimer’s disease can be like. His wife, the
English novelist Iris Murdoch, was reduced to a
second childhood, but Bayley found some joy in
what otherwise might have been a desperate situ-
ation. Miller, L’Engle, Roth, and Bayley leaven
misery by recalling happy episodes from their
relatives’ early lives. Their words challenge the
power of disease and death to obliterate person-
ality. 

Miller, L’Engle, and Roth, not their parents,
described their final days. Like Elinor Fuchs who
dramatizes her mother’s vigorous ten-year battle
with Alzheimer’s disease, however, they tried
hard not to substitute their own feelings for pa-
rental ones (see Gullette, 2000). Scholars, such as
Ruth Ray, have organized writing groups in
which they encourage older people to begin the
task of creating their own memoirs. Dying peo-
ple are rarely able to chronicle their own decline,
desirable as that might be. One exception is
Claire Philip (1995) whose ‘‘Lifelines: A Journal
and Poems’’ illustrates her changing feelings as
she approaches an imminent death. Philip’s
training as a clinical social worker provided her
the necessary detachment to analyze her emo-
tions after her midlife was disrupted by the news
that she had developed an incurable cancer. 

Epic adventure

Two novels and a diary shed light on the pos-
sibility of heroism in our times. The novels come
to different conclusion. Ernest Gaines’s A Gather-
ing of Old Men (1983) takes place in Louisiana in
the 1970s. It chronicles the resistance of a group
of elderly African American men to white su-
premacy. In contrast, Aharon Appelfeld’s The
Iron Tracks (1991) suggests that for some Holo-
caust survivors heroism is not possible. The de-
pressed survivor finally tracks down the elderly
SS officer who killed his parents. He shoots him,
but vengeance brings no pleasure. He resolves to
return to the place of his liberation, to burn the
town down. Grandiose as his plan is, he enter-

tains no hope of mastering the crippling shame,
which has ruined his life. 

Real life, however, sometimes offers surpris-
ing opportunities. Victor Klemperer and his wife
Eva undertook a heroic journey at the end of
World War II. His diaries describe the daily life
of Jews whose marriage to Aryans spared them
from a concentration camp. He and his wife were
in their late fifties when the war broke out. Stub-
born Germanophiles, they had refused to leave
Dresden for possible emigration to the United
States. For them the American bombing of Dres-
den was fortuitous. The Nazis were about to de-
port the last remnants of the Jewish community
to a concentration camp, hoping to exterminate
as many as possible in the waning moments of the
war. Eva, who in her early sixties was not in ro-
bust health, masterminded their escape. She en-
couraged Klemperer to remove his Jewish star.
The two elderly, half-starved survivors took
trains, hitched rides, and walked from Dresden
to Munich. Going from friend to friend, they
sought refuge until the American forces entered
Munich. As soon as the Allies declared victory,
the Klemperers began the long trek back to Dres-
den to reclaim the house and job they had lost
during the Nazi terror. One can only admire the
intrepidity of this aging couple for undertaking
so perilous a journey in the closing years of their
lives. 

ANNE M. WYATT-BROWN
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LIVING ARRANGEMENTS
Factors that determine living arrangements

over the course of late life are diverse and com-
plex. Living arrangements have important impli-
cations for an older adult’s emotional, financial,
and physical health, and historical changes in el-
derly living arrangements, the range of housing
options available, and factors that predict living
arrangements all have consequences for the well-
being of older adults. 

Historical perspective
Over the course of the twentieth century, liv-

ing arrangements changed dramatically for
older adults. In the early 1900s, the majority of
older adults lived with one of their adult chil-
dren. In 1910, only 12 percent of widows age
sixty-five or older lived alone. Following World
War II, there was a dramatic increase in the per-
centage of elderly people living alone. In the
1990s, most older adults either lived with their
spouses or, if not married, alone. 

Today, the majority of males age sixty-five
and over live with a spouse (72 percent) while 20
percent live alone or with nonrelatives. Only a
small proportion of older men live with other rel-
atives (8 percent). On the other hand, most
women age sixty-five and over tend to live alone
or with nonrelatives (43 percent), and another 40
percent live with a spouse. A small percentage of
older women (17 percent) live with other rela-
tives. 

Types of living arrangements
Various housing choices are available for in-

dependent, semi-independent, and dependent
older adults. These categories provide rough ap-
proximations of the ability of housing types to
support older persons with differing functional
abilities. 
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Housing choices for independent older per-
sons. In the United States, most independent
older persons with few or no problems related to
self-care, activities of daily living (ADLs), or in-
strumental activities of daily living (IADLs) re-
side in conventional homes or apartments. Those
who choose this living arrangement tend to be
younger, married, have a spouse present, have
children living in the home or nearby, and own
their own home. 

Over three-quarters (77 percent) of older
adults in the United States own their own homes.
While rates of home ownership decrease with ad-
vancing age, 67 percent of older adults over age
eighty-five still own their own homes. Nationally,
more than 5 million elderly households rent
their housing. In comparison to owners, renters
tend to have lower incomes and to be women or
minorities who live alone. 

In government-subsidized housing, the fed-
eral government provides housing for low-
income older persons by financing housing for
the elderly and providing rent subsidies. Ap-
proximately 1.7 million older persons live in fed-
erally subsidized housing nationwide. The
largest program serving low-income older per-
sons is public housing, in which approximately
500,000 elderly reside, primarily in special hous-
ing for the elderly. Another program benefiting
older adults is Section 202 housing, which has
provided funds for non-profit sponsors to devel-
op about 325,000 units in which over 387,000
tenants live (as of 2001). 

Accessory apartments, created within single-
family homes, are complete living units, includ-
ing a private kitchen and bath. Elder cottage
housing opportunities (ECHO) provide private
housing arrangements adjacent to single-family
housing. These two options can encourage eco-
nomic and personal support between house-
holds, while at the same time allowing privacy.
The number of older adults living in these types
of housing is unknown, but is generally consid-
ered small. The growth of these options has been
very slow, partly due to consumer reluctance, the
physical difficulty of placing units in areas such
as inner cities and inner suburbs, and restrictive
zoning codes. 

Retirement communities are designed for
persons sixty years of age or older and provide
a variety of social and recreational opportunities.
While retirement communities exist in Australia,
Japan, and Europe, they are more prevalent in

the United States (Liebig). These communities
target independent older adults and generally
provide a minimum of supportive services. It is
estimated that 7 percent of seniors in the United
States live in this type of housing. These commu-
nities tend to be concentrated in metropolitan
areas and in the southeast and western regions
of the United States. The likelihood of moving to
these types of communities decreases if there is
an adult child available who lives less than an
hour away. One study found that healthy, non-
Hispanic white individuals tend to favor this liv-
ing arrangement. 

Another study, however, found that older
adults with moderate disability are also attracted
to retirement communities. The probability of
moving to a retirement community increases as
one’s degree of difficulty performing IADLs
(meal preparation, shopping, using the tele-
phone, managing money, doing housework)
changes from mild to moderate, but declines as
such disabilities become severe. Although ser-
vices are not provided by these communities,
older adults may view this move as an opportuni-
ty to live among other older adults who can pro-
vide informal support. Silverstein and Zablotsky
suggest that one move can serve two different
needs: the desire for amenities and the need for
support with daily tasks. 

Housing for semi-independent older
persons

Various housing options exist for semi-
independent older adults who require some as-
sistance with daily tasks. These options, which
provide a supportive setting linked with services,
can take place either in the home or in housing
built for the expressed purpose of providing ser-
vices. 

Aging in place. Since most older adults pre-
fer to remain in their own homes despite increas-
ing frailty, bringing services into the home is an
option for semi-independent older adults. Home
care describes a situation in which an older per-
son receives help in his or her home from an or-
ganization or another individual who is not a
family member. As of March 2000, there were
about 20,000 home care providers serving ap-
proximately 8 million individuals of all ages na-
tionwide. 

Persons preferring home care tend to have
difficulties with ADLs or IADLs. This arrange-
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ment tends to be favored by persons who are di-
vorced, separated, or widowed. The presence of
children nearby decreases the likelihood of
choosing home care. 

A second option for receiving assistance
within the home is shared housing, an arrange-
ment in which two or more unrelated people
share a house or apartment. Each person usually
has his or her own sleeping quarters, with the
rest of the house being shared. Members of the
household can benefit from the potential for mu-
tual assistance with chores and tasks. Surveys
suggest that 2.5 percent of older adult house-
holds have at least one nonrelative living in their
home, and almost 20 percent of older adults
would consider living with someone they did not
know. This living situation may occur naturally
when individuals decide to form a household,
through matches facilitated by an agency, or in
small group-type homes operated by nonprofit
or private organizations. 

Older adults who have difficulties with activi-
ties of daily living, instrumental activities of daily
living, and those without children living nearby
tend to favor a shared arrangement. Divorced,
separated, widowed, and persons who have
never married are more likely to live in shared
housing than married persons. Minorities, espe-
cially blacks and Asians, are also more likely to
choose this arrangement. 

Supportive housing. Frail older persons are
likely to need a more physically supportive dwell-
ing unit, greater supervision (e.g., with medica-
tions), more services, or more companionship
than can be efficiently provided in conventional
homes or apartments. While these options re-
quire older adults to relocate, they can offer the
benefits of a built environment that is physically
supportive and linked with services. These hous-
ing types tend to attract older adults and those
who do not have children living nearby. Persons
with difficulties climbing stairs are also more like-
ly to select supportive housing. Supportive hous-
ing options include congregate housing, board
and care homes, assisted living, and continuing
care retirement communities. 

Congregate housing refers to a wide range of
multi-unit living arrangements for older persons
in both the private and public sector. Older per-
sons who live in this type of housing generally
have their own apartments that include kitchens
or kitchenettes and private bathrooms. Most of
this housing has dining rooms and provides resi-

dents with at least one meal a day, which is fre-
quently included in the rent. The housing also
has common spaces for social and educational ac-
tivities and, in some cases, provides transporta-
tion. 

Congregate housing generally does not offer
personal-care services or health services, and
therefore attracts older persons who can live in-
dependently. It especially appeals to older per-
sons who no longer want the responsibility of
home maintenance and meal preparation, and
who positively anticipate making new friends
and engaging in activities. 

Board and care homes are residential facili-
ties that generally offer on-site management, su-
pervision, a physically accessible environment,
meals, and a range of services for physically or
mentally vulnerable older people, as well as
younger disabled people who experienced diffi-
culties living independently in their previous res-
idences. In facilities that primarily serve seniors,
the average age of older persons in these settings
is approximately eighty-three, about eight years
older than residents of government-assisted
housing. 

Studies suggest that over 30,000 board and
care homes exist in the United States, more than
double the number of nursing homes. However,
owing to their smaller size (usually between 5
and 20 dwelling units), board and care facilities
house only about 400,000 residents (one-fourth
the number of residents in nursing homes) and
include about 200,000 persons under age sixty-
two. 

Assisted living is a housing option prevalent in
the U.S. and northern Europe (Regner and
Scott) that involves the delivery of professionally
managed supportive services and, depending on
state regulations, nursing services in a group set-
ting that is residential in character and appear-
ance. During the 1990s, assisted living was the
fastest growing segment of the senior housing
market. It has the capacity to meet unscheduled
needs for assistance and is managed in ways that
aim to maximize the physical and psychological
independence of residents. 

In 1999, there were approximately 30,000 to
40,000 assisted-living facilities in the United
States, housing approximately one million indi-
viduals. A variety of services can be provided, in-
cluding meals, housekeeping, transportation,
medication management, laundry services, and
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recreation activities. Assisted living is intended to
accommodate physically and mentally frail elder-
ly people without imposing on them a heavily
regulated, institutional environment. For many
residents, assisted living has served as an alterna-
tive to nursing homes. 

Also referred to as life care communities, con-
tinuing care retirement communities (CCRCs) are
unique in that they offer various levels of care
within one community to accommodate resi-
dents who have changing needs. Most CCRCs
offer independent living areas, assisted living,
and skilled nursing care. A variety of services are
offered, including transportation, meals, house-
keeping, and physician services. While some
communities provide most of their own services,
others obtain many of them through contracts
with outside organizations. 

By 1992, there were approximately 1,000
CCRCs in the United States, housing approxi-
mately 350,000 to 450,000 older persons. Each
community houses between 400 and 600 older
persons, often in campus-type settings. CCRCs
generally require, as a condition for entry, that
new residents be in reasonably good health. 

The growth of housing types for semi-
independent older adults provides increasing
options for older adults who face increasing frail-
ty in later life. In addition, home-care agencies,
which provide needed assistance with household
tasks and personal-care needs coupled with envi-
ronmental modifications, can enable older adults
to remain in their own homes. 

Dependent older adults

Nursing homes provide an option for older
adults whose functional limitations and chronic
needs are severe. These facilities provide skilled
nursing care and rehabilitation services to the el-
derly as well as younger individuals who are dis-
abled or mentally ill. These are generally stand-
alone facilities, but some are operated within a
hospital or retirement community. There were
approximately 1.56 million nursing home resi-
dents in the United States in 1996. 

Those living in nursing homes tend to be
women (72 percent), over age eighty-five (49
percent), white (89 percent), and widowed (60
percent). A vast majority of residents receive help
with three or more ADLs, such as bathing, dress-
ing, toileting, transfers, feeding, and mobility.
The majority of residents also tend to have some

form of memory loss (71 percent). The most fre-
quently occurring health conditions for nursing
home residents over age sixty-five are dementia
(51 percent), heart disease (48 percent), and hy-
pertension (40 percent) 

Relocation effects

There has long been concern that relocation
to a nursing home may adversely affect physical
and mental health due to the disruption of daily
routines and connections to family and friends.
Recent research has demonstrated higher mor-
tality rates among those who have recently relo-
cated to a nursing home, compared with persons
remaining at home. This problem has been la-
beled relocation stress syndrome, defined as physio-
logical or psychosocial reactions resulting from
transfer from one environment to another.
Symptoms include anxiety, apprehension, con-
fusion, depression, and loneliness. Acceptance to
institutionalization generally begins within six to
eight weeks, and adjustment is usually complete
within three to six months. 

It could be argued that it is not the relocation
itself that leads to a greater likelihood of mortali-
ty, but the admission of largely high-risk persons
who are already near death. However, one study
found that those institutionalized for reasons
other than poor health also experienced an in-
crease in mortality immediately following admis-
sion to a nursing home (Aneshensel et al., 2000),
suggesting that there are factors inherent in the
relocation itself that elevate the postadmission
mortality rate. 

There are a range of housing types available
to older adults, and the factors that influence
moves seem complex. Most research has focused
on predictors of relocation to different geo-
graphical areas (to be closer to or with family
members), or to institutions. Future research
needs to explore predictors of relocation into
specific housing types, such as assisted living or
CCRCs. The rapid growth of the older adult
population necessitates an understanding of de-
terminants of living arrangements and its impli-
cations for the elderly. 

CHRISTY M. NISHITA

JON PYROOS

See also AGING IN PLACE; ASSISTED LIVING; BOARD AND

CARE HOMES; CONGREGATE HOUSING; CONTINUING

CARE RETIREMENT COMMUNITIES; CORESIDENCE; GOV-
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ERNMENT ASSISTED HOUSING; HOME CARE AND HOME

SERVICES; HOUSING; MIGRATION, GEOGRAPHIC MOBILI-

TY AND DISTRIBUTION; NURSING HOMES; RETIREMENT

COMMUNITIES. 
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LIVING WILL
See ADVANCE DIRECTIVES FOR HEALTH CARE 

LONELINESS

Definition and theory

Loneliness is an affective emotional condi-
tion experienced when a person feels apart from
familiar social supports. It is a psychosocial con-
dition that is differentially experienced within
different cultures. Most developments in this
condition have been observed in the United
States and Europe. Among those not in institu-
tions, studies show that less than 20 percent of
older persons experience loneliness. There is
some evidence to suggest that loneliness in-
creases with increasing totality of institutionaliza-
tion. Over the life span, loneliness seems to vary
curvilinearily by age. It is highest among adoles-
cents, declines into late middle age, then in-
creases again with advancing older age. 

Theoretical conceptualizations of loneliness
can be categorized as: 1) the social needs ap-
proach, with foundations in the social develop-
mental approaches and the social support
perspectives; 2) the behavioral-personality ap-
proach; and 3) the cognitive processes approach.
Common to these approaches are three points.
Loneliness is: 1) a subjective emotional experi-
ence that may be unrelated to actual social isola-
tion, that is, aloneness; 2) an aversive
psychological condition; and 3) caused by some
form of social relationship deficit. 

Measurement instruments to assess loneli-
ness include scales developed by Russell, Peplau,
and Cutrona (1980), van Tilburg and de Jong
Gierveld (1999), and Vincenzi and Grabosky
(1989). 
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The loneliness related to emotional isolation
results from the absence of a person with whom
one is emotionally connected. The loneliness ex-
perienced is a psychological state characterized
by feelings of loss, distress, separation, and isola-
tion. Loneliness resulting from social isolation is
related to a person’s perceived isolation from
those around him or her. The emotional condi-
tion of loneliness in this regard is influenced by
a deficit in the quantity of relationships, and/or
the lack of relatedness to the social environment.

Loneliness and selected factors
Background issues related to loneliness in-

clude the following: 

• Gender. Gender is a more consistent predic-
tor of loneliness than is age. Studies show
that either gender has no effect on loneli-
ness, or that women are more lonely than
men.

• Race and ethnicity. Race and ethnicity have not
been systematically examined with regard to
loneliness. Cross-racial, or cross-ethnic, com-
parisons of loneliness and its antecedents
have not yet been conducted in a manner
that lends any clarity to interpretation.

• Urban/rural residence. It is commonly held
that urban elders are more lonely and isolat-
ed than their rural counterparts, though re-
search has not consistently confirmed this
stereotype.

• Health. The overall weight of the evidence
points to a reasonably strong and consistent
association between poorer physical and/or
mental health, and greater loneliness.

Interpersonal relationships also factor into
an individual’s potential loneliness. 

• Spouse. Results indicate greater loneliness in
the absence of a mate. Severe loneliness ap-
pears to be unusual among married men,
somewhat more prevalent among married
women, and quite prevalent among unmar-
ried individuals of either sex.

• Children. Studies of the relationship between
adult children and loneliness show conflict-
ing results. Most have found no association
between frequency of contact with children
and loneliness. The commitment in the rela-
tionship seems to be more important than
the actual contact.

• Friends. Research shows that close friends
exert a positive influence on the emotional

well-being of older persons. Older persons
who have contact with their friends, and es-
pecially those who are satisfied with these re-
lationships, are less lonely.

The two essential aspects of loneliness, i.e.,
the loneliness associated with social isolation and/
or with emotional isolation, shows that they can
be experienced as an affective emotional experi-
ence in which a person feels apart from other
persons and from familiar support networks. In
turn, this can lead to a realization that social con-
tacts are diminishing, lacking, or not at a level
that are emotionally supportive or satisfying. 

LARRY C. MULLINS

See also DEPRESSION; SOCIAL SUPPORT. 
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LONGEVITY:
REPRODUCTION

Reproduction is one of the most important
influences on longevity. This influence is both di-
rect, within the life of single individuals, and in-
direct, through the impact of reproduction on
the evolution of longevity, mortality, and related
characters. Both effects are considered here. 

The direct cost of reproduction

Reproduction generally reduces survival,
more reproduction shortening life span, less re-
production increasing life span. This effect is not
absolutely universal, but it is one of the better es-
tablished patterns in the biology of aging. 

The most extreme experiments that demon-
strate the cost of reproduction for longevity in-
volve castration. In annual plants, such as
soybean, stripping the plant of flowers often pro-
longs life by months. In animals that reproduce
just once, castration before reproduction can in-
crease longevity by years. In Pacific salmon, it
was possible to extend the life of a castrated fish
by more than a decade. In marsupial mice of the
genus Antechinus, castrated males live months
longer than intact males. There is some evidence
that castrating institutionalized human males in-
creases their life span. The records of the British
aristocracy also suggest that females who have
fewer children also live longer, although much of
this data antedates modern medicine. All these
examples indicate that reproduction affects lon-
gevity within the lives of single organisms, but
they do not indicate how reliable the effect is. 

Classic experiments using the fruit fly Dro-
sophila subobscura illustrate the consistency with
which reproduction reduces survival. Normal,
mated, fruit fly females lay many eggs and die
fairly soon, most between five to seven weeks of
adulthood. Three kinds of females that lay fewer
eggs all live longer on average: (1) flies that lack
ovaries because of a genetic mutation, (2) flies
that are denied access to males, and (3) flies that
have been sterilized but are allowed to mate. The
generality of the effect on longevity of reproduc-
tion is revealed by the fact that three such differ-
ent manipulations of reproduction all increased
longevity. 

Indirect effects of reproduction on
longevity

Reproduction also affects longevity by a dif-
ferent type of biological mechanism, through
its effects on the evolution of aging. These evo-
lutionary effects are twofold: reproduction de-
termines the force of natural selection; and re-
production may be genetically connected to sur-
vival by an evolutionary trade-off. These effects
will be discussed in order. 

Reproduction and the force of natural selec-
tion. The evolutionary theory of aging is based
on the force of natural selection. The force of
natural selection is a function that indicates the
impact on fitness of a change to age-specific sur-
vival. When this force is strong, natural selection
is expected to favor genetic changes that improve
survival. When it is weak, natural selection is ex-
pected to allow the evolution of poor survival.
The key determinant of the strength of the force
of natural selection is reproduction. Before re-
production occurs in a population, the force of
natural selection acts on survival with full force.
For example, a dominant allele that kills its carri-
er before adulthood will eliminate itself from a
population in one generation. This is a case
where the force of natural selection is very
strong. When a population has completely fin-
ished reproduction, the force of natural selection
acting on survival is zero. In this case, an allele
that kills only after this age is not affected by nat-
ural selection, because natural selection has
ceased. Between these two ages, the force of nat-
ural selection steadily falls. Evidently, the key fac-
tor determining the evolution of survival, and
thus longevity, is the timing of reproduction. 

This abstract theory can be made more con-
crete by considering experiments in which the
timing of reproduction is deliberately manipulat-
ed for many generations, making the evolution-
ary impact of reproduction on survival obvious.
These experiments have been performed a num-
ber of times in fruit flies. When early reproduc-
tion is prevented by discarding eggs laid by
younger females, and sired by younger males,
over many generations, increased longevity
evolves. The experimenter does not need to im-
pose any additional manipulation. Evolution au-
tomatically reshapes longevity, because the shift
in reproduction to later ages increases the force
of natural selection at later ages. In this sense, the
pattern of reproduction is the ultimate determi-
nant of aging. 
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Similar experiments have been performed
with mice. Though the results are not as striking,
they also show that delayed reproduction leads
to the evolution of increased longevity. 

Evolution and the cost of reproduction. In
some cases, the evolution of aging depends on
the cost of reproduction. If a single genetic
change alters both early fertility and later surviv-
al, but does so in opposite directions, then the
evolution of reproduction may affect the evolu-
tion of longevity in a different way. The most im-
portant case is when a genetic change increases
early reproduction at the expense of later surviv-
al. This is expected to occur whenever genetic ef-
fects emulate the effects of a direct cost of
reproduction, described above. The force of nat-
ural selection is strong at early ages, but weak at
later ages, so any early beneficial effect should be
more important than a later bad effect. This,
then, should lead to the evolution of decreased
longevity as a side-effect of selection for in-
creased early reproduction. Metaphorically, nat-
ural selection is choosing early reproduction
over later survival. 

There is a reasonable amount of evidence
that supports this evolutionary cost of reproduc-
tion for longevity. Fruit flies that have evolved in-
creased longevity in the laboratory tend to have
decreased early fertility, though this effect de-
pends on environment and inbreeding. In nem-
atodes of the genus Caenorhabditis, there has been
some inconsistency in the experimental data, but
recent experiments seem to show that there is an
early physiological cost associated with increased
longevity, a cost that may be related to reproduc-
tion. It is not expected, however, that there will
always be an evolutionary trade-off between re-
production and longevity. In many cases, there
may be no such trade-off. But whenever there is
such a trade-off, the evolution of longevity will be
bound up with the evolution of reproduction. 

MICHAEL R. ROSE

See also ENDOCRINE SYSTEM; EVOLUTION OF AGING;
LONGEVITY: SELECTION. 
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LONGEVITY: SELECTION
One way scientists study a phenomenon is

that they change it. In the study of aging, organ-
isms with altered longevity are systems of choice
for the unraveling of the biological mechanisms
controlling aging. Selection is one of the tools
that biologists use to alter the characteristics of
organisms, from their size to their shape to their
physiology. In this context, it is only natural to
strive to alter longevity using selection, as a pre-
amble to detailed analysis of the genetic control
of longevity. 

Design problems

It is one thing to select on coat color in mam-
mals or bristle number in insects, but another to
select on a functional character that depends on
many distinct biochemical pathways. As dog
breeding shows, it is possible to select stringently
on relatively arbitrary features, like the color or
oiliness of fur. But dog breeding also shows that
selection programs that use a small number of
breeders run into problems of inbreeding depres-
sion: infertility, structural defects, blindness,
deafness, and so on. This is not a special problem
to the breeding of dogs or even mammals.
Breeding insects for increased fecundity using
small selected groups usually runs into problems
of inbreeding depression, such as inviability, re-
duced male fertility, and reduced longevity. 

A further problem arises when selection
breeds for reductions in functional characters.
Sexual outbreeding populations carry numerous
recessive deleterious alleles at very low frequen-
cies. When there is no deliberate breeding, natu-
ral selection keeps these alleles rare, and they
play little role in the physiology or development
of most organisms in the population. Human
populations are good examples of this. There are
many human genetic diseases caused by recessive
deleterious alleles: cystic fibrosis, Tay-Sach’s dis-
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ease, and so on. But most people do not develop
ailments due to such genes. They die instead of
commonplace diseases, both contagious and de-
generative, that do not depend on such genes.
But populations that undergo selection for reduc-
tions in functional characters will show rises in the
frequencies of alleles that are generally deleteri-
ous, alleles that do not play an important role in
shaping these characters for most individuals in
the population. 

For this reason, it is unlikely that selection
for reduced longevity or selection using small
population sizes will reveal the genetics of lon-
gevity in the vast majority of individuals within
a population. Thus, for example, the 1920s
studies of longevity by Raymond Pearl using Dro-
sophila mutants are of no value for uncovering
the genetics of longevity in fruit flies that have
not been inbred or mutated. Longevity is not a
well-defined character like eye color, which can
be analyzed using mutations of large effect or se-
lective screening for pathological extremes. Lon-
gevity is not unique in this respect. The same
problem applies to such characters as fecundity
and developmental speed. 

This makes the appropriate experimental
design for selection on longevity some type of
mass selection for increased longevity. Unfortu-
nately, this experimental design will usually be
very difficult to sustain, because it takes a long
time to collect longevity data and it has to be
done every generation in a selection experiment.
Furthermore, if longevity is defined as the age at
death, selection requires the collection of proge-
ny from the selected group before that group has
actually died. Many of these problems can be
overcome by the use of laborious experimental
designs, but these are rarely used in selection
studies. 

Fortunately, there are experimental designs
for selection on longevity that evade many of
these problems, yet produce healthy animals
with greater mean and maximum longevities.
We turn to these designs now. 

Selection design for postponed aging
Longevity is difficult to select on because it is

tied up with the action of natural selection. One
way out of this difficulty is to turn it on its head.
Since natural selection acts to mold survival auto-
matically, then perhaps it can be used to do the
work in selecting on longevity. 

This basic strategy is the foundation of most
successful schemes to select on longevity. It is im-

plemented in the following way. Natural selec-
tion acts powerfully to screen out alleles that
reduce survival before the onset of reproduction.
The reason for this is simple. If organisms do not
survive long enough to reproduce, then the
genes that they bear will be eliminated from the
population. In the case of organisms with lethal
genetic disorders, when those disorders kill be-
fore the start of reproduction, the alleles that
cause these disorders will be completely eliminat-
ed from the population in a single generation.
An example of this is Hutchinson-Guilford
progeria, a human genetic disease. This is one of
the rarest of genetic diseases. Only a few dozen
victims are alive at any one time. All of these
progerics die before they can reproduce. It is
thought that it is caused by a dominant allele, be-
cause the disorder does not increase in frequency
with inbreeding, unlike disorders caused by re-
cessive alleles. The alleles that causes progeria
are eliminated every time they occur, so all cases
represent new mutations. Natural selection’s
stringent elimination of all the victims of this dis-
ease reveals its power to maintain high survival
before the onset of reproduction. 

The key to this selective process is the point
at which reproduction occurs. In laboratory pop-
ulations, culture reproduction usually occurs at
an arbitrary age that is convenient for the experi-
menter. The adults that have reproduced are
then usually discarded. But the age at which cul-
tures are reproduced can be changed by altering
culture methods. When the age of reproduction
is early, natural selection stops working to screen
genes affecting survival that have effects at later
ages. When the age of reproduction is later, nat-
ural selection will screen the genes affecting sur-
vival at all ages before the reproduction of the
culture. This will take place automatically, with-
out the experimenter having to measure the lon-
gevities of individual organisms. This allows
selection for increased survival in very large labo-
ratory populations, forestalling the problem of
inbreeding. 

Selection on Drosophila aging

While there are other organisms that have
been subjected to this type of selection, some in-
sects and mice in particular, most of the studies
that use natural selection to increase longevity
have employed Drosophila melanogaster, the com-
mon laboratory fruit fly. Though a handful of ex-
periments of similar design were performed in
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the period before 1980, none were designed spe-
cifically to increase longevity using natural selec-
tion. Since 1980, a variety of laboratories have
employed the basic method of delaying fruit fly
culture reproduction to increase longevity using
natural selection. 

The most consistent result found in these ex-
periments is an increase in adult longevity, often
by more than 50 percent. Another common re-
sult has been improvement in stress resistance in
flies that live longer, although not all laboratories
have found identical results with respect to in-
creased stress resistance. A few laboratories have
studied other aspects of the functional biology of
longer-lived fruit flies. Such fruit flies appear to
conserve water and store calories. There is no
general reduction in metabolic rate: longer-lived
fruit flies do not appear to ‘‘live less, longer.’’
This is a notable contrast with nematode mutants
having increased longevity, but decreased meta-
bolic rate. Longer-lived fruit flies also appear to
have improved flight stamina, along with in-
creased reproductive performance in mid- and
late-life. The general impression that the data
give is that longer-lived fruit flies are more ro-
bust adults. 

There are some controversies, however. The
most prominent of these concerns the relation-
ship between early fertility and longevity. In
some of the populations selected for increased
longevity, early female fecundity has been re-
duced. But in other populations that have shown
increased longevity, early female fecundity has
not been reduced. To some extent this disparity
has been put into perspective by the experimen-
tal demonstration that the correlation between
selection for increased longevity and any second-
ary effect on early reproduction depends on the
specific environment in which early fecundity is
measured. The same population may show a
trade-off between early reproduction and lon-
gevity, or an absence of this trade-off, depending
on such details as the amount of dietary yeast, the
period of egg-laying, and so on. The most rea-
sonable conclusion is that the trade-off between
early reproduction and longevity is environ-
ment-dependent, rather than universal. 

Overall, Drosophila have been successfully se-
lected for increased longevity by manipulating
natural selection. These organisms are largely
free of inbreeding depression. Another notable
feature of these experiments is that they have
been extensively replicated, in several laborato-

ries, with multiple selected populations and mul-
tiple control populations. This makes them
excellent material for further research. 

Use of populations with selectively
increased longevity

The key to the use of organisms with in-
creased longevity is that they must have slowed
or abrogated the normal processes of aging. Or-
ganisms with reduced longevity may die because
of novel pathologies, unrelated to normal mech-
anisms of aging. But this problem does not apply
to longer-lived organisms. Consistent differences
between organisms with increased longevity and
closely related, normal-lived, controls must be
related in some way to the control of aging. 

An important qualification is the term consis-
tent. If one longer-lived population is compared
with one control population, then there may be
genetic or physiological differences between
them that are due solely to genetic drift. This
problem can be solved, however, by replication
of selected and control populations, since such
random differentiation will separate selected
populations from each other, as well as differen-
tiating controls from each other. Such differenti-
ation can then be partitioned out using analysis
of variance techniques, leaving only the differ-
ences between selected and control that are spe-
cifically associated with the effects of selection.
This method is now routinely used in studies of
increased longevity in fruit flies. 

An additional qualification is that some
changes that are produced by selection for in-
creased longevity may not themselves increase
longevity. They could instead be side-effects of
the changes that increase longevity. This prob-
lem may be resolvable through the use of further
selection. For example, one character associated
with increased longevity in some fruit fly popula-
tions is resistance to dying from total starvation.
Additional selection for increased starvation re-
sistance also increases longevity, indicating that
starvation resistance is part of a mechanism con-
trolling longevity. 

One benefit of the comparison of longer-
lived with normal organisms is that any kind of
character can be studied. In fruit flies, research-
ers have already studied life-history characters,
behavioral performance, organismal physiology,
biochemical composition, single-locus genetics,
and gene expression. A general pattern is that,

LONGEVITY: SELECTION 819



while many characters and genes have little asso-
ciation with increased longevity, a moderate
number of characters are associated with in-
creased longevity. This shows that selection can
indeed be used to reveal the controls on longevi-
ty. 

Human applications

A common misunderstanding of research
that uses selection to increase longevity is that the
researchers propose to select on humans as a
next step. But this approach is not only unethi-
cal, it would also be extremely inefficient. Hu-
mans have only a few generations each century,
making the prospect of a significant response to
selection on human longevity dim within the
near future. 

A more appropriate approach is to use selec-
tion on other animals as a tool to learn about the
genetics and physiology of increased longevity,
with a view to applying that knowledge to the
postponement of human aging using pharma-
ceutical and other medical approaches. The
prospects for such applications are now much
greater with the complete sequencing of the
human genome as well as the nematode and fruit
fly genomes. Nematodes and fruit flies with in-
creased longevity have been created by muta-
genesis and selection. Some concerns have been
raised about the value of the nematode mutants,
but no such concerns apply to selected fruit flies.
If genomic research applied to selected Drosophi-
la reveals the specific loci controlling aging in
fruit flies, there may well be homologues for
those genes in humans. These homologues could
be found by analyzing the full genomic se-
quences of the two species. Such human homo-
logues would then be useful targets for research
targeted at the problem of increasing human
longevity. In this way, the humble fruit fly could,
by way of selection, be of major medical value for
increasing human lifespan, even though humans
themselves would never be a target of selection.

MICHAEL R. ROSE

See also GENETICS; LIFE SPAN EXTENSION; PATHOLOGY

OF AGING: ANIMAL MODELS. 
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LONGEVITY: SOCIAL
ASPECTS

The population of the United States enjoys
one of the highest life expectancies in the world,
and throughout the twentieth century the life ex-
pectancy of Americans increased remarkably.
When the twentieth century began, U.S. new-
borns could expect to live an average of 47 years
(see Figure 1). By 1960, that number had risen
to 70 years, and it had increased to 76.7 years by
the year 1998 (Anderson; Murphy). 

Earlier in the twentieth century, life expec-
tancies were volatile. For example, between 1917
and 1918, life expectancy plummeted 24 per-
cent, from 48.4 to 36.6 years, due to the influen-
za epidemic. Since the introduction of infectious
disease–fighting antibiotics in the 1930s, life ex-
pectancies have become more stable as they in-
creased. Improvements in health care, social
programs, and living conditions have further
contributed to increasing life expectancies. 
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Over time, both males and females have en-
joyed substantial improvements. Females have
experienced life expectancy gains from 48.3
years in 1900 to 79.5 years in 1998; males life ex-
pectancy increased from 46.3 years to 73.8 years
during this same period. The life expectancy sex
gap gradually widened from 2 years in 1900 to
7.8 years in 1975. It has been closing gradually
since, narrowing to 5.7 years in 1998. 

Life expectancy in the United States also dif-
fers for persons with different social characteris-
tics. For example, racial and ethnic groups vary
such that African-Americans have the lowest life
expectancy in the United States, Hispanics and
non-Hispanic whites have higher life expectan-
cies, and Asian Americans have the highest (Rog-
ers et al., 2000). Persons in higher status
educational, income, and occupational group-
ings also have substantial life expectancy advan-
tages over those in lower socioeconomic statuses.

Figure 1
Life expectancies by sex and for the total population, United States

SOURCE: Adapted from: Murphy, S. L. ‘‘Deaths: Final Data for 1998.’’ Monthly Vital Statistics Report 48 (2000): 1–108. Also
from: Anderson, R. N. ‘‘United States Life Tables, 1998.’’ National Vital Statistics Reports 47 (2001): 1–38.

Survival curves

Mortality trends by age may be visually rep-
resented through survival curves, which follow a
hypothetical birth cohort of one hundred to
show what proportion survives to later ages. Fig-
ure 2 compares survival curves for selected years.
Note that in the bottom curve, survival probabili-
ties are relatively low, particularly at young ages.
In 1900, 20 percent of individuals died between
birth and age ten; today, less than 1 percent face
a similar fate (also see Table 1). Thus, one distin-
guishing feature between survival rates of 1900
and today is substantial improvement among in-
fants and children. 

In 1900, survival chances were also lower
across the entire life span. Out of one hundred
newborns, only seventy-seven were expected to
reach age twenty, fewer than half were expected
to attain age sixty, and just thirty-two were ex-
pected to reach age seventy. In contrast, based
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Figure 2
Percent surviving by age: United States, selected years

SOURCE: Adapted from: Murphy, S. L. ‘‘Deaths: Final Data for 1998.’’ Monthly Vital Statistics Report 48 (2000): 1–108. Also
from: Anderson, R. N. ‘‘United States Life Tables, 1998.’’ National Vital Statistics Reports 47 (2001): 1–38.

on 1998 survival rates, almost 90 percent of new-
borns can expect to reach age sixty. 

Between 1900 and 1930, survival drastically
improved for infants and children, and also im-
proved for other ages. Between 1930 and 1960,
survival improved substantially for middle-aged
individuals. And between 1960 and 1998, mor-
tality improvements were significant at the older
ages. In fact, individuals aged eighty-five and
older have experienced remarkable declines in
mortality over the last several decades. Out of
one hundred individuals born, just three could
expect to live to age ninety in 1930; by 1960, this
number doubled, to six; and between 1960 and
1998, this percentage more than tripled. 

Rectangularization of mortality

Note the changing shape of the survival
curves with time (Figure 2). From 1900 to the

present, the survival curve has become more rec-
tangular due to increased survival at all ages, but
especially at the young and middle ages. To de-
scribe the changing shape of the survival curve
over time, Fries coined the concept ‘‘rectangular-
ization of mortality.’’ 

Debate centers around future reductions in
mortality and whether there is a limit to the
human life span. Fries argued that while contin-
ued improvements will occur at the younger
ages, we have witnessed most of the possible mor-
tality improvements at the oldest ages. But based
on current survival curves, there is still ample
room for improvement in the fifties, sixties, and
seventies. 

Fries also suggested that greater proportions
of individuals will survive to age eighty-five, with
few individuals surviving beyond this age. Simi-
larly, Olshansky and others asserted that life ex-
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Table 1
Percentage survivors by age, United States, various
years

SOURCE: Adapted from: Murphy, S. L. ‘‘Deaths: Final Data
for 1998.’’ Monthly Vital Statistics Report 48 (2000): 1–108.
Also from: Anderson, R. N. ‘‘United States Life Tables,
1998.’’ National Vital Statistics Reports 47 (2001): 1–38.

pectancies will continue to increase, but at a slow
pace, noting that even though mortality has de-
clined for older age groups, neither the right tail
of the age distribution nor the age of the verified
longest-lived individual has substantially in-
creased. Newer evidence, however, suggests that
the survival tail will continue to lengthen. In-
deed, there have been noticeable changes in the
percentage of individuals in the United States
and other countries surviving to the ages of nine-
ty-five, one hundred, and beyond. Some re-
searchers also raise the possibility of much higher
future life expectancies, with more and more in-
dividuals living to one hundred and beyond (see
National Research Council). 

It seems reasonable to consider that the life
span is not fixed, and can be extended through
incremental advances. For example, if life span
is currently 122 years and 165 days based on the
documented length of life of a French woman
named Jeanne Calment (National Research
Council), then it seems reasonable for other indi-
viduals to live the same length of time plus one
day, and so on. In fact, at the oldest ages, mortali-
ty has declined and the distribution of ages of
death has lengthened for more than a century.
From 1870 through 1990 in Sweden, a country
with excellent documentation of births and
deaths, the oldest reported age has increased

about one year for every twenty years of time
(Wilmoth and Lundstrom 1996). 

Mortality by cause

Life expectancy changes are affected by
trends in specific causes of death. Through the
early part of the twentieth century, mortality due
to infectious and parasitic diseases was dominant,
especially among infants and children. In the lat-
ter part of the century, there was a shift to mor-
tality due to chronic diseases (especially
cardiovascular diseases and cancer) as primary
causes of death (Omran). 

Table 2 shows cause-specific mortality infor-
mation for the top ten causes of death in the
United States in 1998. The major cause of death
was heart disease, which was the triggering cause
for almost one-third of all deaths. Cancer was the
main cause for almost one-quarter of all deaths.
Other major killers include chronic obstructive
pulmonary diseases (COPD), contributing to 7
percent of all deaths; accidents, comprised of
motor vehicle and other accidents; pneumonia
and influenza; diabetes; suicide; nephritis; and
chronic liver disease and cirrhosis. 

Some causes of death are more important at
younger ages than for the total population. For
example, among individuals aged fifteen to
twenty-four in 1998, the top three causes of
death were accidents, homicide, and suicide, re-
spectively. Within this age group, human immu-
nodeficiency virus (HIV) was the ninth leading
cause of death. Deaths due to HIV, although still
important, dropped 20.7 percent between 1997
and 1998 (Murphy). 

Even though a particular disease may repre-
sent a large portion of all deaths, its elimination
does not assure huge gains in life expectancy. On
the contrary, it may result in only modest life ex-
pectancy increases, a phenomenon called ‘‘The
Taeuber Paradox’’ (Taeuber). For example, even
though cancer represents about one-quarter of
all deaths, its elimination would add only two to
three years to life expectancy at birth (Keyfitz).
This paradox results because most cancer deaths
occur at older ages; thus, preventing or curing
this one disease provides an opportunity for
death to occur from other diseases. 

Longer lives and better health

A crucial question is whether individual lives
are increasing in length and quality: are people
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Table 2
Death rates, percentage of deaths by cause, and
numbers of deaths for both sexes (all races and ages),
United States, 1998

SOURCE: Adapted from: Murphy, S. L. ‘‘Deaths: Final Data
for 1998.’’ Monthly Vital Statistics Report 48 (2000): 1–108.

not only living longer, but enjoying additional
years of health and functional ability, or are they
experiencing more chronic conditions and phys-
ical disability? Fortunately, most recent research
suggests that individuals are enjoying longer
years with better health (see Rogers, Rogers, and
Belanger). However, there are also race/ethnic
differences in this relationship, such that African-
Americans and Native Americans live many of
these additional years in poor health (Hayward
and Heron). 

Factors related to mortality

A large range of factors exert strong impacts
on the prospects of longevity, including social,
economic, cultural, psychological, biological,
public health, and medical characteristics. The

public health and medical communities have re-
duced or prevented many infectious diseases:
diphtheria, measles, and typhoid fever have
declined substantially, and smallpox has been
eradicated (Link and Phelan). Biomedical in-
terventions have prolonged life through such
developments as pharmaceuticals, surgery,
transplants, and other technological develop-
ments. 

Biological research has also taught us more
about genetically linked diseases. The methods
of recombinant DNA have led to the familial
tracking of cancer genes, including breast can-
cer; to the tracking from person to person of in-
fections, including HIV and tuberculosis; and to
the detection of both viral and genetic compo-
nents in insulin-dependent diabetes (Susser and
Susser). New developments uncovered by the
human genome project promise future increases
in life expectancy. 

Health behaviors also influence longevity.
Cigarette smoking is considered the single most
important preventable determinant of mortality
in developed nations. Cigarette smokers experi-
ence a mortality gradient: as the number of ciga-
rettes smoked increases, the risk of death
increases. The immense mortal effects of ciga-
rette smoking in U.S. society will continue
through much of this century, with literally mil-
lions of lives prematurely lost due to cigarette
smoking (Nam et al.). 

Heavy alcohol use also increases the risk of
death via accidents and violence and through
certain organic diseases. However, moderate
drinking has been shown to have a beneficial ef-
fect on health and survival from circulatory dis-
eases (Rogers et al., 2000). Some studies have
shown other health behaviors, particularly exer-
cise frequency, to be related to mortality risk.
Even as we identify behavioral risk factors, indi-
vidual habits are often so deeply entrenched that
knowledge of this increased risk does not always
motivate change. For example, even though obe-
sity is known to increase the risk of death, the
prevalence of obesity in the general population
has been increasing. 

Socioeconomic status can increase longevity
by providing both knowledge about health risks
and ways to avoid them, and the means with
which to manage risks and undergo treatment
(Link and Phelan). High socioeconomic status is
often coupled with beneficial health behaviors.
Other important factors that increase longevity
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include favorable social ties—to family, friends,
and the community; stable mental health; and
religious involvement. 

Implications of past and future longevity

Increased longevity has affected kin ties, re-
tirement, the population age distribution, and
overall population size (White and Preston).
Added years of life increase opportunities to ac-
cumulate life experiences, complete or change
roles, extend relationships with others, and in-
crease the potential for rich and complex social
networks. Indeed, kinship, friendship, and com-
munity networks can be extended and expanded
(Riley). Unlike earlier time periods, children
born today can expect to survive into young
adulthood with all of their siblings, parents, and
grandparents. Moreover, it is increasingly com-
mon for children to know their great-
grandparents and even great-great-
grandparents. 

Changes are also afoot in educational and ca-
reer trajectories. Because of longer lives, many
individuals are going to school longer before em-
barking on a career, and some individuals now
plan for multiple careers. Longer lives also mean
that most individuals will live to see retirement
and will spend a substantial number of years in
retirement. These changes abet further change;
for example, some retired individuals decide to
return to the labor force. 

The population age distribution is also
changing. In previous centuries, the U.S. age
structure resembled a pyramid, with large num-
bers of individuals at the youngest ages and few
individuals at the oldest ages. Today, the distri-
bution approximates a pillar, with similar num-
bers of individuals in each age. Although there
are advantages to this new age distribution, there
are also potential disadvantages. For instance,
because there is a lower proportion of people in
the working years to contribute to Social Securi-
ty, and a higher proportion of Social Security re-
cipients, the basic age requirement for Social
Security is gradually increasing from sixty-five to
sixty-seven years of age. 

Future trends in life expectancies

Few researchers assert that there will be no
future mortality improvement. Although there
have been periodic setbacks in life expectancy in-
creases, say, with AIDS, such setbacks are usually

of short duration and are compensated for by
later improvements in controlling and treating
infectious diseases and by further improvements
in other causes of death. Thus, the question is not
whether mortality will improve in the future, but
by how much it will improve, and what age, sex,
race/ethnic, and socioeconomic status groups will
reap the greatest improvements. Overall, contin-
ued changes in health behavior, developments in
medical technology, and improved quality of life
bode for a generally bright future, most likely
with steady increases in average length of life ac-
companied by an increasingly healthy popula-
tion. 

RICHARD G. ROGERS
ROBERT A. HUMMER

See also LIFE EXPECTANCY; LIFE SPAN EXTENSION; LON-

GEVITY: REPRODUCTION; LONGEVITY: SELECTION; POPU-

LATION AGING. 
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LONGITUDINAL STUDY
See PANEL STUDY; PHYSIOLOGICAL CHANGES; SURVEYS

LONG-TERM CARE
Long-term care includes an array of services

used by persons who need assistance to perform
daily activities that are basic to living indepen-
dently. These daily activities include self-care ac-
tivities (e.g., eating, dressing, bathing, and
getting around the house) and household tasks
(e.g., shopping, preparing meals, managing
money, using the telephone, housecleaning, and
taking medications). The term ‘‘long-term care’’
encompasses the range of services needed to per-
form these activities; it may also include supervi-
sion and monitoring for safety and some medical
care. Long-term care services are provided in

private homes, nursing homes, and a variety of
other settings. Conditions that can create a need
for long-term care services include physical dis-
ability, frailty, chronic illness, mental retarda-
tion, mental illness, and cognitive disabilities
such as Alzheimer’s disease. 

The growing need for long-term care

The number of persons who need long-term
care depends on how that need is defined. A
broad definition would include anyone who has
difficulty performing a range of daily activities
expected of his or her age group. In 1994 an esti-
mated 12.8 million Americans of all ages said
they needed assistance with everyday activities as
a result of chronic conditions. The majority of
Americans in need of long-term care, approxi-
mately 57 percent (7.3 million), were adults age
sixty-five or older. Forty percent (5.1 million)
were working-age adults age eighteen to sixty-
four. Three percent were children under age
eighteen who were limited in their ability to en-
gage in play or school activities expected for their
age due to physical or mental disabilities (GAO,
1994). In 1994 approximately 6.6 million per-
sons age sixty-five or older received help with
one or more daily activities (Kassner and Bectel).
Many other adults live independently with little
or no assistance from others. 

The need for long-term care services in the
United States is likely to increase dramatically as
a result of an increasing older population. Indi-
viduals age eighty-five and older are the most
rapidly growing age group in the nation. The
eighty-five and older population is expected to
rise from 3.9 million in 1997 to 8.5 million in
2030 and to eighteen million in 2050. Estimates
of the number of baby boomers (Americans born
between 1946 and 1964) who will need long-
term care range from two to four times the num-
ber of disabled older persons in the late 1990s,
depending on the impacts of medical advance-
ments on increasing longevity and on treating
and preventing disability (GAO, 1998). Indeed,
the proportion of Americans age sixty-five or
older with a chronic disability declined from 24
percent in 1982 to 21 percent in 1994 (Federal
Interagency Forum on Aging-Related Statistics).

Although most older people do not need
long-term care, older persons are the primary
users of long-term care services. Three percent
of all persons age fifty and older, and 11 percent
of persons age eighty-five and older, receive help
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with two or more daily activities (Kassner and
Bectel). An estimated 39 percent of persons who
turned sixty-five and 56 percent of persons who
turned eighty-five in 1995 will use a nursing
home during their lifetime (Murtaugh et al.).
The average length of stay for nursing home resi-
dents sixty-five years and over is 290 days, but
half stay no more than about two months (63
days) (Gabrel). 

Women have a longer life expectancy than
men and are more likely than men, at every age,
to have a disability (Kassner and Bectel). Older
women also tend to have lower incomes and are
more likely to live alone than older men. As a re-
sult, the majority of nursing home and home
care users are women. In 2000 women com-
prised an estimated 58 percent of the population
age sixty-five and older and 70 percent of per-
sons age eighty-five and older (Federal Intera-
gency Forum on Aging-Related Statistics).
Women accounted for about 75 percent of nurs-
ing home residents aged sixty-five and over (Ga-
brel) and 70 percent of older home care
consumers (Munson 1999). 

Where is long-term care provided?

In 1994 nearly 80 percent of older persons
who reported needing assistance with one or
more daily activities lived in their own home or
another community setting. Just over 20 percent
lived in nursing homes. Of those living in homes
and communities, an estimated one million lived
in supportive housing that provided some long-
term care services, such as assisted living facilities
(GAO, 1998). 

The bulk of long-term care, however, is pro-
vided by unpaid family members or friends
(GAO, 1994). Between 1987 and 1997 the pro-
portion of U.S. households involved in unpaid
caregiving activities for a person over the age of
fifty jumped from approximately 8 percent
(seven million households) to 22 percent (more
than twenty-one million households). 

Caregivers varied in the amount of time they
spent caregiving and in the scope of care provid-
ed. While the average unpaid caregiver provided
eighteen hours of care per week, nearly one in
five (18 percent) provided forty or more hours of
care per week (NAC/AARP, 1997). Nearly all car-
egivers surveyed (98 percent) said they helped
with at least one household management activity,
such as transportation, grocery shopping, house-

work, preparing meals, or managing finances, or
giving medication. More than four in five (81
percent) helped with three or more of these ac-
tivities. Over half (51 percent) helped with at
least one personal care activity, such as getting in
or out of chairs, dressing, bathing, toileting, or
feeding. Over a fourth (29 percent) helped with
three or more of these activities. In 1996 more
than seven in ten unpaid caregivers (73 percent)
were women, and 12 percent were age sixty-five
or older (NAC/AARP). 

Because many members of the baby boom
generation have remained single longer and
have had fewer children than their parents, a
smaller proportion of this generation will have a
spouse or adult children available to provide un-
paid caregiving when they are older. In addition,
families are more likely to be geographically dis-
persed, and women are more likely to work out-
side the home than they were formerly. As a
result of these demographic changes, it is pre-
dicted that older persons of the future will have
fewer unpaid caregivers available and will be
more dependent on paid long-term care services
(GAO, 1998). 

Individuals who need more assistance than
unpaid caregivers can provide may receive long-
term care in a range of settings, including home
care, adult day services, supportive housing, and
nursing homes. Home care refers to a range of ser-
vices, including nursing care, personal care, as-
sistive devices, meals, and home modifications,
provided to people with disabilities in their own
homes. Many unpaid caregivers use one or more
home care services to help with caregiving. For
example, 47 percent of caregivers reported ac-
quiring a wheelchair, walker, or other assistive
device. In addition, many caregivers reported
purchasing personal or nursing care services (38
percent), home modification (28 percent), home
delivered meal services (16 percent), assistance
with housework (16 percent), and respite care
(14 percent) (NAC/AARP 1997). 

Adult day centers provide a range of services
to physically impaired or mentally confused
adults who live at home, thus allowing caregivers
to have respite or go to work during the day.
Adult day centers provide less than twenty-four-
hour care and typically operate during normal
business hours five days a week. As of 1996, there
were an estimated four thousand adult day cen-
ters operating in the United States (NADSA). 

Supportive housing refers to care in a homelike
setting in the community for people in need of
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assistance with daily activities or protective over-
sight. Supportive housing can be an alternative
to nursing homes for some. Typically, however,
supportive housing offers only very limited nurs-
ing care. The major types of supportive housing
settings include assisted living, adult foster care,
congregate housing, and continuing care retire-
ment communities (Blanchette). 

Assisted living is a rapidly growing option for
individuals with long-term care needs who pre-
fer to live in the community and who generally
do not require the level of skilled nursing or cus-
todial care provided in a nursing home (GAO,
Assisted Living, 1999). While definitions of assist-
ed living vary, the term generally refers to a resi-
dential, homelike setting that provides or
coordinates personal care services, twenty-four-
hour supervision, social activities, and some
health-related services. Although the lack of con-
sensus on a definition precludes an exact count
of assisted living residents, states reported a total
of 32,886 licensed assisted living facilities with
795,391 units or beds in 2000, a 30 percent in-
crease since 1998. These numbers include board-
and-care homes, which are often similar to assist-
ed living but usually provide no health-related
services (Mollica). 

Nursing homes are the most easily recognized
form of long-term care, although far more peo-
ple receive long-term care in their own home or
in other community settings. The National Nurs-
ing Home Survey defines nursing homes as ‘‘fa-
cilities with three or more beds that routinely
provide nursing care services.’’ In 1997 approxi-
mately 1.5 million persons sixty-five years and
over lived in nursing homes (Bishop). 

As opportunities have expanded for care in
the community (often termed home and communi-
ty-based care), the proportion of older people re-
siding in nursing homes has declined. Between
1985 and 1995 the number of nursing home resi-
dents per thousand individuals age sixty-five and
older fell from 46.2 to 42.4, an 8.2 percent de-
cline. In 1995 nursing home residents tended to
need more intensive care than did their counter-
parts in 1985, because individuals with fewer im-
pairments were more likely to receive care in the
home or another community setting, such as an
assisted living facility (Bishop). 

Financing of long-term care

In 1998 the average cost of care in a nursing
home was $56,000 per year. National spending

for nursing home and home health care in 1998
totaled $117 billion dollars (HCFA, ‘‘Table 7.’’
2000; ‘‘Table 9,’’ 2000). These expenditures do
not include much of the spending on home and
community-based long-term care services, much
of which is spending by older persons themselves
and their families (termed out-of-pocket expendi-
tures). 

Nearly a third (30 percent) of home health
and nursing home care expenditures were paid
by older persons themselves and their families,
and the largest portion (39 percent) was paid by
Medicaid (see Figure 1). Long-term care services
are usually not covered by private health insur-
ance policies or Medicare. Moreover, few people
have private long-term care insurance, which is
unaffordable for many and often provides only
limited coverage. 

Costs to family caregivers. These expendi-
tures for long-term care do not include any ac-
counting of unpaid caregiving. If unpaid
caregivers had to be replaced by paid workers,
the estimated cost would be $196 billion as of
1997 (Arno et al.). This amount is far more than
national spending on home health and nursing

Figure 1

SOURCE: HCFA, Office of the Actuary, 2000

828 LONG-TERM CARE



A home care worker assists an elderly woman as she
walks with the aid of a walker. (The Terry Wild
Studio, Inc.)

home care combined in the same year ($115 bil-
lion) (HCFA, ‘‘Table 9,’’ 2000). 

These unpaid caregivers often incur both di-
rect and indirect costs. In a national survey of
caregivers to older persons, half had regularly
spent their own money on caregiving. The aver-
age amount spent was $171 a month per care-
giver, or approximately $1.5 billion per month in
direct costs to caregivers nationwide. More than
half of all caregivers reported that their caregiv-
ing responsibilities caused them to have less time
for other family members or for personal activi-
ties. More than half made at least some work-
related changes (e.g., modifying their work
schedule or taking time off during the day) to ac-
commodate the demands of caregiving. Fifteen
percent of caregivers reported suffering physical
or mental health problems as a result of caregiv-
ing, and one in four found caregiving to be emo-
tionally stressful (NAC/AARP). 

Private long-term care insurance. Although
private long-term care insurance is a growing
form of financing of long-term care, relatively
few older persons have coverage. The number of
long-term care insurance policies sold doubled
from about three million in 1992 to almost six

million by mid-1998 (Coronel). People are often
reluctant to buy long-term care insurance be-
cause they believe that they will never need long-
term care or believe, erroneously, that care will
be covered through Medicare or private health
insurance. The cost of long-term care insurance
premiums is unaffordable for many people. Con-
sumer Reports estimated that only 10 to 20 percent
of older persons could afford long-term care in-
surance (‘‘Long-Term Care Insurance Special
Report’’). 

Medicaid. The federal- and state-financed
Medicaid program contributes to the cost of care
for about two-thirds of nursing home residents
(GAO, 1998). Medicaid has strict financial and
functional eligibility requirements. These re-
quirements vary from state to state, but in all
states, individuals must be impoverished before
they can qualify for benefits. In most states, nurs-
ing home residents can have no more than
$2,000 in liquid assets to be financially eligible for
Medicaid coverage of their care. In addition, in-
dividuals who need long-term care due to cogni-
tive or mental impairments often have difficulty
meeting Medicaid’s functional eligibility stan-
dards. In most states, Medicaid will not cover
long-term care services for individuals who need
prompting, physical cueing, or supervision to
perform activities of daily living or who need su-
pervision due to mental impairments, unless
they meet other nursing or functional criteria
(O’Keefe). 

People of all ages prefer to receive long-term
care services in their own homes, if possible, or
in homelike supportive housing settings, such as
assisted living. Historically, however, Medicaid
has covered long-term care primarily in institu-
tions. The federal government and the states
have limited Medicaid coverage of home and
community-based long-term care out of concern
about the potential cost of covering services for
the large number of people with disabilities who
are cared for by their families at home (GAO,
1998). In 1965, when the Medicaid program was
developed, there were few alternatives to institu-
tions for people who needed more long-term
care than their families could provide (Kassner).

Today, however, there is a growing move-
ment to expand Medicaid coverage of home and
community-based long-term care services (Kass-
ner). The 1981 Omnibus Budget and Reconcilia-
tion Act gave states the option of applying for
Medicaid waiver programs to fund home and com-
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munity-based services for people who meet Med-
icaid eligibility requirements for nursing homes
(GAO, 1998). Waiver programs allow states to
offer services not covered under the regular
Medicaid program and to waive certain Medicaid
requirements. Specifically, services do not have
to be statewide; states can use more liberal finan-
cial eligibility criteria; and designated groups can
be given benefits that other groups are not eligi-
ble to receive (Lutzky et al.). All states now have
waiver programs or a program similar to a waiv-
er. Through these programs, states are increas-
ingly offering services in the home or in the
community that enable older persons and per-
sons with physical disabilities, developmental dis-
abilities, or mental retardation to avoid living in
an institution. 

Unlike nursing home residents, most assist-
ed living residents pay entirely out of their own
incomes. Average monthly rates for assisted liv-
ing facilities range from less than $1,000 to over
$4,000 (GAO, Assisted Living, 1999). Many states
are now providing Medicaid coverage of assisted
living, though this coverage remains limited. In
2000 Medicaid programs in thirty states covered
assisted living or residential care services for ap-
proximately 58,544 beneficiaries, a nearly 50
percent increase since 1998. Still, Medicaid cov-
ered only a small fraction of the 795,391 licensed
assisted living and board-and-care units or beds
(Mollica). 

The growth of Medicaid waiver services was
partly a result of laws and court rulings, includ-
ing the 1990 Americans with Disabilities Act
(ADA), which required that states provide ser-
vices to people with disabilities in the ‘‘most inte-
grated setting appropriate’’ (Lutzky et al.) In
1999, in Olmstead vs. L.C., the Supreme Court
ruled that unnecessary institutionalization of
persons with disabilities constitutes discrimina-
tion based on disability under the ADA. Howev-
er, the decision allows states some flexibility in
making placement decisions as long as a state has
an equitable plan to provide care in less restric-
tive settings and moves people off waiting lists for
such services at a reasonable pace. 

Despite growing coverage of home and com-
munity-based care, Medicaid still has an institu-
tional bias. In 1999 only 26 percent of Medicaid
long-term care funds were spent on home and
community-based services. Such services cost less
than nursing home care, thereby allowing more
persons to receive care for lower total costs. In

fact, 64 percent of Medicaid recipients who were
older and disabled long-term care clients re-
ceived some type of home and community-based
services (Doty). In several states, financial eligi-
bility standards are stricter for home and com-
munity-based long-term care services. This gives
individuals an economic incentive to choose a
nursing home over home care. Also, the federal
government requires states to provide nursing
home services under Medicaid, whereas provid-
ing home and community-based services is op-
tional (Kassner). Many states have waiting lists
because the demand for waiver services exceeds
the capacity of waiver programs (Lutzky et al.).

Medicare. Medicare plays a limited role in
long-term care. Unlike Medicaid, the federally
funded Medicare program does not have finan-
cial eligibility requirements. Medicare provides
limited coverage of nursing home care, paying
for only up to a hundred days of skilled nursing
care following a three-day hospital stay; after
twenty days, beneficiaries must contribute a co-
payment of up to $97 per day (HCFA, Medicare
and You, 2001). In 1998 Medicare accounted for
$10.4 billion of the $87.8 billion in national ex-
penditures on nursing home care (HCFA, ‘‘Table
7,’’ 2000). 

Due to court decisions and administrative
changes in the late 1980s, Medicare has expand-
ed coverage of home and community-based
long-term care through its home health care
benefit (GAO, 1998). In 1991 Medicare spending
on home health care totaled $4.2 billion, about
a quarter (26 percent) of national spending on
home health care. By 1998 Medicare spending
on home health care more than doubled to $10.4
billion and accounted for over a third (35 per-
cent) of national spending on home health care
(HCFA, ‘‘Table 9,’’ 2000). The Balanced Budget
Act of 1997 changed the Medicare reimburse-
ment system in order to control spending, en-
courage efficiency, and decrease fraud and waste
(HCFA, National Health Expenditures Projections,
2000). 

Ensuring quality of long-term care

Monitoring quality of long-term care services
has been a long-standing challenge, especially in
nursing homes. The Nursing Home Reform Act
of 1987 set new standards for care and estab-
lished rights of nursing home residents, in re-
sponse to numerous reports of neglect and abuse
in nursing homes. A notable impact of the act is
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a substantial reduction in the unnecessary use of
physical restraints and chemical restraints
(drugs) in nursing homes. 

The Nursing Home Reform Act has been dif-
ficult to enforce, however, and has often failed to
protect nursing home residents from poor care
and unsafe conditions. Federal and state inspec-
tions showed that more than one in four nursing
homes nationwide had deficiencies that caused
harm to residents or placed them at risk of death
or serious injury each year from 1995 to 1998
(GAO, Nursing Homes, 1999). 

Because the picture is often bleak in nursing
homes, home and community-based services
may offer better quality of life. These services
allow individuals to receive care in a home or
community setting rather than in an institution.
In 1987 federal law mandated new quality stan-
dards for home health care agencies that are re-
imbursed by Medicare and Medicaid. States also
have their own licensing laws for home health
services covered by state-funded programs.
Within the same state, several government agen-
cies may be involved in regulating or contracting
for home care services. In addition, there are
hundreds of unlicensed agencies, such as agen-
cies that provide temporary home care workers
for private-paying consumers, operating in every
state. Many researchers are skeptical that the
fragmented regulatory system can effectively en-
force quality home care (Coleman). 

Quality of home care has been difficult to as-
sess. Studies have found that clients reported
high levels of satisfaction and at the same time re-
ported serious deficiencies in worker perfor-
mance. These inconsistencies suggest that clients
may overstate their levels of satisfaction (Cole-
man). 

A new movement called consumer-directed care
presents an opportunity to empower individuals
to manage their own home care. Many publicly
funded programs now give beneficiaries the op-
tion to choose their own care providers and to
manage their own plans of care, much as private-
ly paying individuals do. Consumer-directed
care is advocated primarily by younger adults
with disabilities, who want to live in the least re-
strictive environment possible and to direct their
own care. While some advocates contend that
providing consumers with autonomy and control
will improve care quality, others are concerned
about potential health and safety risks. Experts
have noted that long-term care often involves a

trade-off between maximizing consumer choice
and ensuring safety (Coleman). 

Assisted living facilities often emphasize a
philosophy of facilitating residents’ privacy, au-
tonomy, independence, and dignity, and pro-
moting care in a homelike environment (Lewin-
VHI). They are licensed and regulated by the
states rather than the federal government, and
standards and oversight approaches vary across
the states. In a 1999 study of assisted living in
four states, the General Accounting Office found
that more than a quarter of facilities were cited
by state oversight agencies for having five or
more quality-of-care or consumer protection de-
ficiencies or violations during 1996 and 1997.
Frequently identified serious problems provid-
ing insufficient care to residents; having insuffi-
cient, unqualified, and/or untrained staff; not
providing residents the appropriate medications
or storing medications improperly; and violating
state admission and discharge regulations (GAO,
Assisted Living, 1999). Nonetheless, older persons
and their families frequently choose assisted liv-
ing for persons who do not need the more in-
tense services of nursing homes, because the
quality of life in assisted living is typically pre-
ferred over that in nursing homes. 

BERNADETTE M. WRIGHT

See also ADULT DAY CARE; ASSISTED LIVING; CAREGIV-
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LONG-TERM CARE AND
WOMEN

Many older persons today are healthier, bet-
ter educated, and wealthier than earlier genera-
tions. Still, a significant number of older persons
are economically and physically vulnerable—
especially older women. 

Long-term care is, in essence, a women’s
issue. This is because it is predominantly women
who need care and provide care. Women make
up 75 percent of all nursing home residents age
sixty-five and older. Two-thirds of consumers
who receive home-care services are women, and
nearly two out of three prescriptions are filled
out for women. Women have a greater likelihood
of suffering from illness or disability than men,
and women are overwhelmingly the caregivers
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for relatives and friends who need assistance with
daily activities in the home. 

Several factors contribute to the increased
vulnerability of women as they age. For one
thing, women have a longer life expectancy than
men, about seven years. Women who reached
age sixty-five in the year 2000 could expect to live
an average of nineteen more years, compared to
thirteen years for men. Women make up 72 per-
cent of the population age eighty-five and older.
Because women live longer than men, nearly
four out of five people age eighty-five and older
who receive help for two or more disabling con-
ditions are women. 

Secondly, many older women live alone.
This occurs because women often outlive their
husbands, while their children live in different
communities and their families are scattered. In
1998, nearly 60 percent of women age sixty-five
and older were either widowed, divorced, or had
never married, compared to 25 percent of older
men. Widows in 1998 outnumbered widowers
four to one (8.4 million widows, 2 million widow-
ers.) Of the elderly widows, seven in ten lived
alone. 

An additional factor is that women often
have lower incomes than men. Being able to live
an independent life depends on having enough
income to meet needs. Women age 65 and older
are twice as likely to be poor as are older men. Ac-
cording to an AARP study on the impact that pay
inequality and segregation in low-paying jobs
have on the retirement income of women, ‘‘by
the time women are in their fifties, they have
spent fewer years working, have earned less over
their lifetimes, and have held lower quality jobs
than similar-aged men’’ (Mitchell et al.). 

High costs of long-term care

Long-term care is costly. In 1999, the aver-
age annual cost of care in a nursing home was
$56,000. Persons of moderate income and limit-
ed savings can exhaust their money if they pay
out-of-pocket for nursing home care, and they
then must turn to Medicaid, the federal-state
program that pays for medical care for poor peo-
ple. Medicaid covers the costs of nursing-home
care for poor people or for people who become
impoverished as a result of paying nursing-home
bills. 

In 1997, of the 1.5 million elderly nursing-
home residents, about three-fourths were wom-

en with a mean age of eighty-five, according to
data from the 1997 National Nursing Home Sur-
vey (see Gabrel, 2000). The survey reported that
38 percent of women nursing-home residents
had Medicaid as their primary source of pay-
ment when they entered the nursing home, but
the care of about 57 percent of women residents
was paid for by Medicaid. 

Senior housing called assisted living has rap-
idly become an alternative to nursing homes for
people who need only assistance with daily activi-
ties like bathing and dressing, rather the skilled
nursing and around-the-clock care of a nursing
home. But assisted living can cost as much as
$2,000 or $3,000 a month. 

Home care can be very costly as well—the av-
erage cost of a home-care visit in 1998 was $77.
Consider the situation of an eighty-two year-old
woman who lives alone and fractures her hip.
Medicare will pay for much of her hospital stay,
but will pay for only a short stay in a nursing
home if she needs rehabilitation before she can
go home. At home, she might qualify for limited
home health care, paid for by Medicare, but soon
she will face paying out-of-pocket if she needs the
help of a home-care aide to bathe and dress or
to clean house and shop. 

Women age sixty-five and older who are
Medicare beneficiaries still face high out-of-
pocket costs, averaging $2,520 a year in 1999—
or about 20 percent of income, on average. This
compares to $2,320 in out-of-pocket costs (17
percent of income) for older men. 

Married women, who are more likely to out-
live their husbands than vice versa, must also face
the prospect that a couple’s joint income could be
severely depleted if a husband enters a nursing
home, where costs can quickly eat up their in-
come and savings. A wife will not be forced to sell
their house to pay her husband’s nursing home
bills, however. In 1988, Congress enacted provi-
sions, as part of the Medicaid law, that prevent
a spouse from becoming impoverished when one
member of a couple enters a nursing home.
These provisions are known as spousal impoverish-
ment protection. If a wife remains at home when
her husband enters a nursing home, she is able
to retain about half the family’s assets, up to
about $87,000 and up to about $2,175 a month
of income (in 2001). The amounts are indexed
each year for inflation. 

Long-term care insurance may be an option
to protect oneself against the high costs of long-
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term care services. However, long-term care in-
surance premiums increase with age and so must
be initiated well before individuals may perceive
a need for coverage. While a fifty-five year-old in
the year 2000 might pay $1,500 a year for com-
prehensive benefits, a person who first purchases
coverage at age seventy-five might pay $5,000 to
$6,000 a year. In addition, even if she can afford
a policy, an older woman with a pre-existing con-
dition or disability may not be able to get cover-
age at all. 

These numbers tell us that because of their
longer lives and the high costs of care, older
women face the prospect that an illness or a dis-
abling condition can thrust them into difficult
circumstances, or even into poverty. Their ability
to continue living an independent life can thus
be threatened. As they grow older, they are more
likely to need long-term care services, and their
ability to pay for such services becomes more un-
certain. 

The challenges of caregiving

More than seven out of ten unpaid care-
givers are women. A 1996 national telephone
survey conducted by the National Alliance for
Caregiving and AARP showed the considerable
burdens of caregiving on older women. The
study reported that the average age of caregivers
was forty-six, with about one in four caregivers
being between fifty and sixty-four. More than
one in ten of the caregivers was sixty-five or
older. 

Caregiving involves a range of activities,
from helping a family member every day with
bathing, dressing, and eating to providing trans-
portation to a doctor or paying bills and han-
dling other financial matters. Almost half of all
the caregivers surveyed provided at least eight
hours of care a week. Women caregivers made
up almost four-fifths of the caregivers providing
more than forty hours a week of care. 

The future

Advances in public health and medical tech-
nology promise more productive and indepen-
dent lives for all Americans in the future.
Women, in particular, should benefit from po-
tential breakthroughs in treating osteoporosis,
arthritis, Alzheimer’s disease, and stroke. How-
ever, these advances may well push the cost of
health care and long-term care even higher,

which could limit access to services for many
women. It is clear that the future will continue to
present major challenges to women to stay
healthy and independent as they age, to find the
resources to assist them if they need long-term
care services, and to balance the demands of car-
egiving with their own needs. 

BARBARA J. COLEMAN

See also CAREGIVING, INFORMAL; ECONOMIC WELL-
BEING; LONG-TERM CARE FINANCING; LONG-TERM CARE

INSURANCE; MEDICAID-MEDICARE; WIDOWHOOD. 
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LONG-TERM CARE AROUND
THE GLOBE

The rate of population aging across devel-
oped countries varies considerably. For example,
in the year 2000, the percentage of the total pop-
ulation age sixty-five and older was higher in
Japan (17.1 percent), Germany (16.4 percent),
the United Kingdom (16 percent), and France
(15.9 percent) than in Canada (12.8 percent), the
United States (12.5 percent), Australia (12.1 per-
cent), and New Zealand (11.6 percent). By the
year 2020, Canada, the United States, Australia,
and New Zealand will catch up to or slightly sur-
pass Japan, Germany, France and the United
Kingdom in this regard. Meanwhile, population
aging in Germany, France and the United King-
dom is anticipated to progress to the point

Elderly people dance outside the Cheshire Home for the Aged in Nairobi, Kenya in May 1999. As traditions
change, older adults who used to be taken care of within the Kenyan family structure are having to make other
living arrangements; with nearly 800,000 elderly Kenyans living without family support, facilities such as
Cheshire Home have become more common. (AP photo by Sayyid Azim.)

where, as of 2020, one in five—and, in Japan,
one in four—citizens will be in this age group.
These and other differences in the extent and
pace of population aging across developed coun-
tries may explain why the countries with the old-
est and/or more rapidly aging populations
(including Germany, Japan, and the United
Kingdom) have given high political priority to
reforming their long-term care financing and
service delivery systems. 

The central challenge facing policymakers
seeking to reform their long-term care systems,
is, according to many experts, striking a balance
in the provision of long-term care for the elderly
between the family, the marketplace, and the
state. To understand why this is such a difficult
task, it is useful to review the evolution of long-
term care systems in developed countries. 

History of Long-Term Care

Historically, long-term care for the elderly
has been viewed as predominantly an individual
and family, rather than a governmental responsi-
bility. The role of government (and/or the
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church) was residual, insofar as communities felt
obliged to offer charitable assistance to destitute
elders who did not have a family to take care of
them. Until 2001, some European countries
(e.g., Germany) continued to require financial
contributions from adult children if elderly par-
ents were admitted to institutional care. The
United States and the United Kingdom continue
to maintain the primacy of personal financial re-
sponsibility for long-term care by requiring el-
derly disabled persons to spend-down their own
income and assets paying for care in nursing
homes, and by means-testing access to home-
delivered social support (as distinct from home-
delivered nursing care, which is covered under
medical insurance). 

Within the family, eldercare has traditionally
been defined as ‘‘woman’s work,’’ along with chil-
drearing and homemaking. Although more af-
fluent households traditionally had domestic
servants to help with these tasks, most home care
was provided by female family members. The
difficulty of assigning a monetary value to such
nonmarket labor, especially in the context of
shared living arrangements and pooling of
household income and assets, had the unfortu-
nate consequence of creating something of a soci-
etal blind spot with respect to recognizing the
extent to which society has relied upon such in-
formal eldercare. Nor can understanding the
economic and political consequences if the avail-
ability and adequacy of this resource could no
longer be taken quite so much for granted. 

Even as economists have become more will-
ing to try to estimate the monetary value of infor-
mal eldercare, they have debated how to do so.
Should informal be valued at the average hourly
wage rate of home care workers (which, in the
United States is only slightly above the statutorily
mandated minimum wage)? Or—given that a
large number of working age women are now
employed outside the home—should the value of
informal elder care be measured in terms of the
‘‘opportunity cost’’ (i.e., the pay and benefits a
particular woman forfeits when she leaves em-
ployment or reduces her hours of paid work to
provide informal eldercare)? In Europe and
Japan, public policy around long-term care is in-
creasingly being evaluated in terms of the poten-
tial effect on women’s labor force participation.
Thus, policies favoring care at home rather than
in residential facilities are subject to criticism for
reinforcing traditional expectations that women
will stay at home to provide informal eldercare.

In pre-industrial societies, the availability,
ability, and willingness of family to provide what-
ever eldercare might be needed is largely taken
for granted. Pre-industrial societies include ones
that existed in the historical past of the United
States, Western European and Japan as well as
contemporary societies in developing countries.
In these kinds of societies, people often live their
entire lives close to where they were born; fami-
lies tend to be large; whether they live in extend-
ed family households or in nuclear families, they
live near other family members. Very few elders,
disabled or nondisabled, live alone in pre-
industrial societies. Among Western countries,
the percentage of elderly living alone can serve
as a proxy indicator of a country’s level of eco-
nomic development and how long ago the coun-
try made the transition from developing to
developed. Thus, in Denmark and Sweden 42
and 41 percent, respectively, of older persons
live alone as compared to 17 to 19 percent in
Spain, Greece, and Portugal. 

Cultural values favoring shared living ar-
rangements were powerful enough to sustain the
behavioral norm in Japan until well into a highly
advanced stage of economic development. Nev-
ertheless, the prevalence of extended family liv-
ing arrangements in Japan has been declining
and the rate of decline has accelerated in recent
years. A shift toward nuclear family living ar-
rangements is also occurring in Korea and other
Asian countries undergoing rapid economic de-
velopment. 

The process of economic development ev-
erywhere is associated with decreased fertility
rates and greater longevity. These demographic
changes have significant consequences for elder
care. The U.S. Census Bureau suggests that the
ratio of people aged eighty and older per one
hundred people aged fifty to sixty-four is a useful
measure of the potential pressure on middle-
aged persons to provide care to a parent genera-
tion which has reached the age when need for
long-term care becomes increasingly likely. In
South America, Eastern Asia, and Western Eu-
rope, this parent support ratio doubled between
1950 and 2000. The most pronounced changes
occurred in the industrialized countries, twelve
of which had parent support ratios of twenty or
higher as of 2000 (although two less highly devel-
oped countries, Israel and Uruguay, also had
similarly high ratios). The parent support ratio
is expected to rise in most countries of the world
between 2015 and 2030. However, Western Afri-
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ca experienced little change in the parent sup-
port ratio over the past fifty years and the
aggregate level is expected to remain low in 2030
despite rapid growth in absolute numbers of el-
ders eighty and older. 

Childlessness also becomes more common
with economic development. Urbanization and
other patterns of mobility or migration (such as
immigration from less to more developed coun-
tries) may have much the same effect as childless-
ness if the geographic separation between adult
children and elderly parents precludes reliance
on informal eldercare. 

Unlike most other developed countries, the
United States underwent a privatization of resi-
dential eldercare beginning in the 1930s. This
occurred as an outgrowth of reform efforts to
close down county-run homes for the aged,
many of which were rather Dickensian. Laws
were enacted that shifted the financial burden of
providing for the poor elderly away from local
governments onto the states and the federal gov-
ernment and prohibited payments from going to
public institutions. What American reformers in-
tended was to encourage the placement of dis-
abled elders in foster family settings, but what
they actually did was to stimulate the growth of
proprietary nursing homes. In most other coun-
tries, however, local government authorities and
churches continued to build and operate most
homes for the aged. Private, for-profit nursing
homes did not appear until much later in the
United Kingdom, and in most European coun-
tries they never developed. 

Starting in the 1950s in the United States
and somewhat later in other countries, residen-
tial eldercare facilities found themselves experi-
encing a different sort of demand than they were
used to. Instead of catering almost exclusively to
poor older adults without family caregivers,
many of whom were only mildly or moderately
disabled, residential facilities began to admit resi-
dents who were older (on average), had multiple
chronic illnesses, and were more functionally de-
pendent. Moreover, many of these elders and
their families also had some (though not always
enough) capacity to pay for care. In addition,
many elders now sought admission to residential
care not because they lacked grown children or
other relatives to provide care, but because their
families felt unable to give them the level of care
required. This was largely because advances in
medical science enabled more people to live to

age eighty and beyond, when the risk of dis-
abling illness (e.g., Alzheimer’s) increases signifi-
cantly, and because better medical care enabled
more elders with chronic illnesses to stay alive
longer, even as their functional status continued
to deteriorate. During this same period, howev-
er, improvements in social welfare protections—
especially Social Security, private pensions, and
the availability of public assistance payments for
the elderly—as well as rising standards of living
for all members of society (i.e., better housing
stock, transportation services, the rapid spread
of electric lighting, running water, indoor
plumbing, and telephone service) made it possi-
ble for growing numbers of low-income elderly
persons to live alone outside of institutions, even
with a certain amount of functional disability. 

Because of these countervailing trends, it is
surprisingly difficult to determine whether, or to
what extent institutionalization rates of elderly
persons actually increased. One U.S. govern-
ment study (ASPE, 1981) examined census data
from 1890 to 1980 and concluded that the age-
adjusted percentage of elderly persons residing
in institutions and group quarters had remained
remarkably constant throughout most of the cen-
tury. The only age group in which the use of resi-
dential eldercare clearly had increased was
among those ages eighty and older, a phenome-
non attributed to longer life expectancies among
less-healthy elders resulting from improvements
in medical care. In the United States, it appears
that the percentage of elderly persons residing in
institutions and group quarters during the twen-
tieth century has probably never been much
under 4 percent or much above 6 percent. Ques-
tions of definition (what kinds of facilities should
be included in the count) and measurement
error make more precise estimates impossible. 

What is more certain is that the character of
long-term institutional care began to change dra-
matically around 1950 when the percentage of
medically oriented care facilities (nursing homes)
rose and the percentage of social welfare facilities
(homes for the aged) fell. The medicalization of
residential eldercare was swift and dramatic in
the United States, perhaps because privatization
made facilities more responsive to market forces.
Although medicalization was well underway be-
fore the passage of Medicare and Medicaid in
1965, the eligibility of nursing homes for this new
medical insurance coverage accelerated the
trend. In many European countries and in
Japan, however, as medical insurance coverage
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became available, it typically excluded eldercare
facilities, which were mostly local public institu-
tions, because these were viewed as part of the so-
cial services system. As a result, these welfare
facilities were often very slow to adapt to change.
Indeed, some barely modernized at all (in
France, this eventually emerged as a serious
problem that the national government addressed
systematically in the early 1980s). Meanwhile, el-
ders with chronic disabling medical conditions
were increasingly hospitalized for long stays,
which were covered by national health insur-
ance. Over time, national health plan administra-
tors came to see the use of high-cost hospitals to
provide institutional long-term care as an unac-
ceptable financial burden, as well as an inefficient
use of resources. 

Trends in Long-Term Care

The nature of residential eldercare has once
again begun to change. A newer model empha-
sizing the availability of personal-assistance ser-
vices, rather than nursing, was promoted and the
balance between these types of facilities and med-
ically oriented nursing homes shifted. In Europe
and Australia, these residential care settings are
being developed primarily under public auspices
(both with respect to financing and service deliv-
ery). The terminology varies; in Europe, they
were often described as supportive housing ar-
rangements and often consist of specially de-
signed (handicapped accessible) complexes of
private rooms and apartments, along with con-
gregate dining facilities, multiple communal
areas for socialization, and locations where
nurses and other care personnel are permanent-
ly stationed. In the United States, the growth of
what are called assisted-living facilities developed
primarily in the private-pay marketplace when
for-profit and not-for-profit developers identi-
fied and responded to an emerging consumer
demand for this service from affluent elders and
their families. 

As governmental authorities above the local
level (i.e., national, state, and provincial govern-
ments) have assumed a greater share of the costs
associated with eldercare provided in inpatient
facilities (especially long-stay hospital or nursing-
home care), the societal visibility of residential
care increased. The complex and changing roles
of poverty, family relationships, chronic illness,
and functional disability in explaining the use of
residential eldercare has resulted in a great deal

of confusion in the minds of policymakers, pro-
fessional experts, and the public about when, if
ever, care in such settings is truly necessary or
appropriate. In opinion surveys, most respon-
dents readily agree that disabled elders prefer to,
and should be able to, obtain the long-term care
they need at home. 

There is also a private-pay market develop-
ing for the newer social models of residential
eldercare in some countries (e.g., assisted living
in the United States, hostels in Australia). These
facilities appeal to elders and families when it is
clear that it is no longer possible for an elder to
live alone safely, even with substantial amounts
of formal and informal help. Governments in
many countries are responding to this phenome-
non by differentiating between payments for
care and payments for accommodation. Increas-
ingly, the care component is publicly funded,
without means-testing, but residents are expect-
ed to pay room and board costs out of their own
income and savings. However, low-income el-
ders who cannot afford to pay all of the accom-
modation fees can apply for means-tested public
assistance to cover the shortfall. This pattern now
prevails in Germany and France for all forms of
residential long-term care and in Australia for so-
cial model facilities (hostels, as distinct from nurs-
ing homes). Another common pattern is to
require residents of care facilities to contribute
most of their Social Security pension income to-
ward the cost of care (in Canada, this is referred
to as the user fee) with the remainder of the cost
being borne by public programs (although resi-
dents may also have to pay supplemental charges
from private income and savings for private
rooms and other amenities and services). In the
United States, there is growing interest in states
to cover the care component of assisted-living fa-
cilities for low-income individuals under Medic-
aid, but not the room and board component,
which federal Medicaid law prohibits. 

Nevertheless, most disabled elders who need
long-term care continue to receive it at home,
and most functional assistance is still being pro-
vided by family caregivers. Institutionalization
rates for older adults in eight developed coun-
tries (United States, United Kingdom, Australia,
Canada, New Zealand, France, Germany, and
Japan) are estimated to range between 5 and 7
percent of the total elderly adult population.
Since the 1960s, the use of formal home care
(primarily as a supplement to family care) has in-
creased. Use rates of formal home care among
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the population age sixty-five and older in these
same eight countries are estimated to range from
a low of 5 to 5.5 percent in Japan and the United
Kingdom to a high of 16 to 17 percent in Canada
and the United States. In the United States, data
from the 1982, 1989, and 1994 National Long-
Term Care Surveys on use of formal home care
by older Americans with chronic functional dis-
abilities residing in the community show an in-
crease from 25 to 35 percent. Virtually all of the
increase was in use of paid care to supplement in-
formal care; the percentage of disabled elders
who relied exclusively on paid home care re-
mained at about 5 percent. 

Funding Concerns

It is a matter of intense interest to policy-
makers, and much debated among experts, as to
whether or not increases in public funding for
formal home care result in a decreased use of res-
idential eldercare, especially nursing home and
long-stay hospital care. Certainly, there is clear
historical evidence from the United States that
hospital stays can be shortened by investing in
home-delivered nursing and home health-aide
services. According to Jacobzone (2000), institu-
tionalization rates for the elderly in five countries
for which data are available suggest that rates de-
creased during the 1990s. The United States is
one of the countries cited as having experienced
reductions in nursing home use. 

According to the most recent (1995–1997)
National Nursing Home Survey (NNHS), the
total rate of nursing home residence among the
U.S. population age sixty-five and older declined
from the previous 1985 NNHS. The age-
adjusted nursing home residence rate was forty-
five persons per one thousand age sixty-five and
older in 1997, as compared to forty-five per one
thousand in 1985. Among older Americans age
sixty-five to seventy-four, and those age eighty-
five and older, the nursing home residence rates
declined 14 and 13 percent, respectively. The
greatest decline in nursing home residence (21
percent) occurred among older Americans age
seventy-five to eighty-four. 

The nursing home component of the 1996
Medical Expenditures Panel Survey found that
the supply of nursing home beds per one thou-
sand elders age seventy-five and older decreased
by 19 percent between 1987 and 1996. More-
over, the average nursing home occupancy rate
declined from 92.3 percent to 88.8 percent. Both

surveys also found that nursing home residents
were, on average, older and more severely dis-
abled. 

On the face of it, these statistics might appear
to confirm that the significant increases in spend-
ing (primarily by government programs) for
home and community-based services which also
occurred over the 1980s through the mid 1990s,
had the desired effect of reducing institutional-
ization. However, this conclusion would be sim-
plistic. 

What accounts for the discrepancy between
the 1985–1995/97 National Nursing Home Sur-
vey finding of a small decline in prevalence of
nursing home use among Ameiican elders and
the National Long-Term Care Survey measures
which show no change in institutional use? The
NNHS is a provider survey, which focuses only
on use of a particular type of eldercare facility
(i.e., federally certified and/or state licensed
nursing homes. In contrast, the NLTCS is per-
son-based; it characterizes living arrangements
of individual sample members, who are classified
as living either in the community or in institu-
tional settings, which are not limited to nursing
homes. 

It is noteworthy that in 1987, Congress en-
acted legislation that changed the definition of a
nursing home. Since 1972 nursing homes could
be certified for Medicaid reimbursement either
as skilled nursing facilities (SNFs) or intermedi-
ate care facilitics (ICFs). The principal difference
in these two levels of care was in nurse staffing re-
quirements. By about 1990, nursing homes had
to meet the skilled care standard to qualify for
Medicaid as well as Medicare coverage. Just
about the time this change went into effect, a new
form of residential eldercare called ‘‘assisted liv-
ing’’ began to proliferate. The 1997 National
Survey of Assisted Living Facilities (Hawes et al.,
1999) found 11,472 assisted living facilities
(ALFs), accommodating 558,400 residents. Fifty-
eight percent of ALFs had been in existence for
ten or fewer years. 

In 1997, there were approximately 1.5 mil-
lion nursing home residents. Thus, if the resi-
dents of nursing homes and assisted living
facilities were added together, ALF residents
represented about one fourth of the total. Clear-
ly, whether the percentage of the U.S. elderly
population residing in eldercare institutions is
perceived to have declined, stayed the same, or
actually increased from the mid-1980s through
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the mid-1990s is a matter of defining what kinds
of living arrangements or care settings should be
classified as institutions. Are all congregate facili-
ties that purposefully serve disabled elders insti-
tutions or are some better characterized as
community housing with supportive services? 

Various criteria for differentiating institu-
tions from supportive housing—size, amount of
medical or nursing care provided, and privacy of
accommodations—have been suggested. None of
these clearly resolve the status of ALFs. 

An alternative to trying to classify individual
ALFs as institutions or community living based
on characteristics such as larger or smaller size,
availability of nurses on staff, or prevalence of
private rooms or apartments is to refrain from
using the term ‘‘institution’’ because it is not
clearly defined and has such pejorative connota-
tions. If both nursing homes and ALFs are
viewed more neutrally as forms of specialized
residential care for disabled elders, it seems clear
that the growth of ALFs has more than offset the
decreased use of nursing homes. In any event,
patterns in residential eldercare in the United
States are different than they were in the last dec-
ades of the twentieth century. Facilities licensed
and certified as nursing homes now provide
more short term, post-hospital convalescent and
rehabilitative care and also serve a more severely
disabled long-stay population. Nursing homes
also cater more to public pay (Medicare, Medic-
aid) residents, whereas assisted living facilities
serve predominantly private payers. 

As previously mentioned, a comparable
movement away from nursing homes (or their
equivalent) toward alternative forms of residen-
tial eldercare is underway in other developed
countries. Experts in other countries also strug-
gle with how to characterize these newer residen-
tial settings. Up to the late 1980s, there was
agreement that most eldercare facilities in Eu-
rope, Canada, Australia, and New Zealand were,
like facilities in the United States, institution in
character. Generally speaking, the ratio of non-
medical to medical institutions was higher in Eu-
rope than elsewhere. The movement to de-
institutionalize eldercare facilities began and is
most advanced in Scandinavia., especially Den-
mark, which in 1987 passed a law prohibiting
construction of any new nursing homes. New
types of sheltered housing have developed,
which offer independent living, but combined
with services and care to an extent, which makes

it hard to distinguish them from modern, non-
custodial institutions. This type of accommoda-
tion is, to an increasing extent, being substituted
for traditional residential homes. Perhaps the
key difference affecting development of alterna-
tive forms of residential eldercare in the United
States as compared to other developed countries,
is that in other countries the new forms are being
developed exclusively or primarily in the public
sector (usually at the municipal or local govern-
ment level), whereas, in the United States the
newer forms of residential care have been devel-
oped by private, for-profit firms and nonprofit
organizations for a private-pay market. 

A 2000 Israeli study for the World Heath Or-
ganization reviewed the findings from an evalua-
tion of Israel’s social insurance coverage for
home care, as well as other international evi-
dence about whether increased public funding
(especially non–means-tested funding) de-
creased admissions to nursing homes. The study
concluded that, in the short term, insurance cov-
erage for home care may cause increased nurs-
ing-home admissions because more elders who
actually do need this level of care are identified
when they apply to receive services at home. In
the longer term, use of residential care facilities
by elders with mild to moderate functional dis-
abilities has decreased, but the admission rate for
severely disabled elders has not decreased. 

While New Zealand’s spending for commu-
nity-based care grew fourfold during the 1990s,
the percentage of elderly New Zealanders resid-
ing in residential eldercare remained constant.
Other countries which formerly had higher rates
of institutional eldercare compared to others,
have succeeded in reducing those rates in large
part by refusing to build new nursing home beds,
even to keep pace with growth in the oldest-old
or as replacements for beds in aging facilities that
closed. Denmark appears to be the only country
in which an actual (and impressively sizable) shift
of resources out of the institutional sector into
home care can be documented. Between 1982
and 1996, the percentage of Danes age eighty
and older in institutions dropped from 20 to 12
percent and the institutional use rate among the
Danish population age sixty-seven and older
went from 6.6 percent to 4.6 percent. Over the
same period, provision of home care was ex-
panded to nearly one quarter of Danish elderly.
Yet the percentage of GDP spent on long-term
care in Denmark decreased from 2.6 percent in
1982 to 2.3 percent in 1994. 
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The United States, United Kingdom, and
Germany have long had lower prevalence rates
for institutional eldercare than most other devel-
oped countries. It is still not known whether the
community care reforms implemented in the
United Kingdom or the introduction of social-
insurance financing for long-term care in Ger-
many, both of which occurred in the early 1990s,
will eventually yield significant reductions in resi-
dential eldercare. In the United States, a number
of individual states have claimed reductions in
nursing home use as a result of expanded Medic-
aid funding of home and community-based care.
The state of Oregon is the best known example;
however, a closer look reveals that most of the
decline in nursing home use in Oregon is attrib-
utable to substituting other forms of residential
eldercare (assisted living and adult foster care)
rather than to the major expansion of Medicaid-
funded home care that took place. Kane and col-
leagues (1998) concluded that Oregon’s experi-
ence was that 2.6 people needed to be served in
home and community-based settings (including
alternative forms of residential care) in order to
eliminate a single nursing home bed. 

Policymakers in countries that have moved
toward a social insurance model of funding both
institutional and noninstitutional long-term care
(e.g., Germany, Japan) have been less narrowly
focused on reducing nursing home use and
achieving net savings through public invest-
ments in home care. They also value outcomes
not associated with cost savings, such as reducing
the stress on informal caregivers and improving
the quality of care and quality of life for disabled
elders and their families. These goals are often
best accomplished by providing services or larger
amounts of services to address elders’ unmet or
undermet needs for assistance regardless of
whether or not the care recipients might have
been able to remain at home without or with less
publicly funded home care. 

Policymakers in most developed countries
describe the purpose of increasing investment in
home care as that of achieving a more appropri-
ate balance between government spending on
institutional and noninstitutional services. Nev-
ertheless, policymakers everywhere are con-
cerned with overall cost containment and cost
efficiency in service provision. Thus, even the
countries with the most generous funding for
long-term care across the continuum of service
types have moved toward greater selectivity, or
targeting. In Denmark, success in reducing nurs-

ing home use is often credited to the develop-
ment of 24-hour, rapid-response, emergency
services. 

Residential Eldercare versus Home Care

Most advanced industrial countries have
chosen to provide more generous public funding
for home care than for nursing homes and other
forms of residential eldercare. The United States
is unusual, however, in taking a more dichoto-
mous approach toward financing home care ser-
vices that are perceived to be skilled nursing,
rehabilitation therapy, and home health-aide
services, as opposed to home and community-
based services delivered by unskilled personnel.
The former are covered generously, whereas
coverage for the latter is strictly means-tested
and is often limited to individuals considered to
be at imminent risk of permanent placement in
nursing homes if the services are not provided.
Analyses of data from the 1994 National Long-
Term Care Survey found that Medicare home
health services are used disproportionately by
the chronically disabled elderly. 

An international opinion poll across five En-
glish-speaking countries (Donelan et al., 2000)
found that significantly greater percentages of
U.S. and New Zealand elders who used home
care reported that the government paid for it.
Numerous other surveys of older Americans con-
ducted during the 1990s indicate that Americans
are greatly confused about the extent to which
Medicare’s home health and skilled nursing facil-
ity benefits provide them with coverage for long-
term care. 

Long-Term Care Reform

Many advanced industrial nations enacted
significant and comprehensive long-term care fi-
nancing and service delivery reforms during the
1990s. Through the first half of the 1990s, the
dominant trend in the organization of systems of
publicly funded long-term care was decentraliza-
tion and consolidation of responsibility for all, or
most, long-term care services at the local or state/
provincial government level. National govern-
ment involvement was generally limited to pro-
viding broad framework laws establishing the
bases for entitlement to care (though not neces-
sarily guaranteeing access to specific service
types or amounts) and providing funds to other
levels of government, most often in the form of
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block grants. Local, state, and provincial govern-
ments were usually expected to bear at least some
of the financial cost of providing long-term care
services. 

More recent reforms have taken the form of
social insurance coverage. This model of long-
term care financing (i.e., nationally uniform eli-
gibility and coverage—funded exclusively or
predominantly from national revenues—most
often via a dedicated payroll tax) was previously
quite rare (existing only in the Netherlands, in
Israel for home care only, and in the United
States for skilled home health services). In 1994
Germany introduced comprehensive social in-
surance for both nursing home and home and
community-based services. Japan’s new social in-
surance coverage for long-term care, patterned
on the German model, went into effect in 2000.

Several countries (i.e., Austria, France) have
also introduced long-term care allowances,
which, when they are financed out of national
revenues, establish a universal, disability-related
entitlement to benefits, based on standardized el-
igibility and coverage criteria. This is also a social
insurance model. In Germany and the Nether-
lands, cash payments, or individual service budgets,
are an available option within a long-term care
insurance system that also arranges for formal
services to be provided by authorized service
providers. One purpose of conceptualizing bene-
fits in terms of monetary allowances is to provide
for greater flexibility in service options so that
care plans may be more individualized. Another
goal, when individuals and families have control
over how the allowances are spent, is to offer
more freedom of choice and give more autono-
my to elders and their families. Ideally, public fi-
nancing should make it possible for formal
services to substitute for the traditional reliance
on family care when family care is not available,
as well as make it possible for formal caregivers
to supplement family care when the amount of
care required is too much for family caregivers
alone. However, government also has an interest
in rewarding and supporting those families that
are willing and able to provide all or most of the
care a disabled elder requires. 

Canada and the United States are among the
few advanced industrial countries that have not
had significant reforms of their long-term care fi-
nancing and service delivery systems for many
years. Canadian leaders appear not to want to
change the basic organizational structure of their

system, which is a federal/provincial partnership
approach to financing and administering cover-
age for health care, including long-term care ser-
vices, with primary administrative responsibility
in the hands of the provinces and federal cost
subsidization via block grants. Throughout the
1990s, a high national deficit forced the federal
government to cut back on its financial support.
As a result, there was little movement to expand
access to home care, even though Canadian offi-
cials recognized that some cost-containment
measures with respect to acute-care services (e.g.,
policies that drove down the average length of
hospital stays) increased the need for in-home
services. 

In the United States, President Clinton pro-
posed a major expansion of federal support for
home and community-based supportive services
in his 1993 plan for comprehensive health care
financing reform. The Clinton proposals fol-
lowed the then dominant international trend
toward decentralization of responsibility for pub-
licly funded long-term care services, but with in-
creased cost sharing by the federal government.
However, the Clinton health reforms were not
enacted and, in any case, contentious debate over
the proposals for acute-care financing reforms
limited the extent of attention given to the long-
term care aspects of the president’s plan. Since
1993 the attention of U.S. policymakers has been
kept focused on other health care financing and
service delivery concerns, specifically the sizable
minority of Americans without any health insur-
ance coverage; the desire to provide at least basic
coverage for children; the need to address the
solvency of Medicare with respect to existing
benefits; and extending Medicare coverage to
prescription drugs. 

Policymakers have not, however, ignored the
long-term care needs of the elderly. Experimen-
tation has been taking place in Medicaid at the
state level with, on the one hand, various con-
sumer-directed models of home and community-
based service delivery, including giving benefi-
ciaries the right to decide how to spend cash
allowances, and, on the other hand, attempts to
finance integrated packages of acute and long-
term care services, via risk contracting, under
which all services are provided by managed care
organizations and beneficiaries give up freedom
of choice in favor of more comprehensive cover-
age for themselves and lower costs to the govern-
ment. 
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Canada offers extensive tax subsidies to per-
sons with disabilities and their family caregivers.
President Bush’s 2002 budget proposed a tax
subsidy somewhat different from President Clin-
ton’s previous proposal, limited to adult children
or grandchildren who provide care in their
homes to their older relatives. President Bush’s
budget also proposed giving individual taxpay-
ers a tax incentive to purchase private long-term
care insurance. For a time, it appeared that Dem-
ocrats in Congress might vote for tax incentives
for private long-term care insurance as long as
they were packaged together with supports for
caregivers. These initiatives are still under active
consideration by the Administration and the
Congress; however, the effects of economic re-
cession and the September 11, 2001 terrorist at-
tacks have at least deferred their possible
enactment into law. 

Since the 1980s, the private long-term care
insurance market in the United States has grown
rapidly, but it remains small. Small markets for
private long-term care insurance have also devel-
oped in the United Kingdom and Germany
(high-income Germans are permitted to opt out
of the public insurance system in favor of private
coverage). In the United States, experts on long-
term care remain divided, and even the industry
itself professes uncertainty about the extent of
growth in the private long-term care insurance
market that might reasonably be expected to
occur as a result of tax subsidies intended to pro-
mote the purchase of lower-cost, employer-
sponsored group policies at younger ages. 

In sum, the U.S. population is aging even
though the extent and pace of population aging
in the United States puts less pressure on Ameri-
can policymakers than on those in other ad-
vanced industrial countries that are aging even
more rapidly. In such countries there is a more
urgent need to address the health and social ser-
vices needs of growing numbers of elderly citi-
zens. While the immediate future of long-term
care policy reform in the United States is very
difficult to predict, it appears unlikely that U.S.
policymakers can continue to postpone the chal-
lenge of seeking a new balance in reliance on the
family, marketplace, and state to meet the long-
term care needs of the elderly population. 

PAMELA DOTY

See also ASSISTED LIVING; FILIAL OBLIGATIONS; NURSING

HOMES. 
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LONG-TERM CARE ETHICS

Long-term care decisions arise for elderly in-
dividuals and their families when the elder is no
longer able to live independently. The loss of ca-
pacity for independent living is typically caused
by changes in health that result in a decreased
ability to care for oneself in the activities of daily

living, such as cooking, eating, bathing, and toi-
leting. These changes in health status can include
dementia, paralysis resulting from stroke, or
blindness. Rosalie Kane and Robert Kane, two of
the world’s leading authorities on long-term
care, define it as ‘‘a set of health, personal care,
and social services delivered over a sustained pe-
riod of time to persons who have lost or never ac-
quired some degree of functional capacity’’
(Kane and Kane, p. 4). 

Long-term care decisions concern where the
elder will live and what level of support he or she
needs. Living options include staying in one’s
own home (with more support), moving in with
one’s relatives, such as children or siblings; or
moving to a retirement center, group home, or
nursing home. Support options include day care;
services delivered to the elder in his or her home,
such as meals-on-wheels; home services provided
by family members (informal caregivers, in the lan-
guage of gerontology); and home services pro-
vided by formal caregivers, such as visiting nurses.
The range of services actually available to an
elder will depend on his or her financial re-
sources, as well as those of family members, and
eligibility for public and private long-term care
services and programs. Long-term care decisions
should, therefore, not be equated with a decision
to move from the elder’s home to a nursing
home. 

Most long-term care services are provided to
elders in the community setting by their family
members. The common belief that older adults
with long-term care needs are abandoned by
their families to nursing homes is a myth with no
foundation in fact. Families usually go to consid-
erable lengths to provide these services as infor-
mal caregivers, often making significant
personal, physical, psychological, and financial
sacrifices in the process. These services can in-
clude preparing meals, regular visits to check on
the elder’s well-being and safety, and assisting
with the activities of daily living—either in the
elder’s own home or in the family member’s own
home. These informal caregivers tend to be
women who were in the workforce before the
elder’s long-term care needs led to the caregiving
role. Under federal law, there is a limited period
of time that employees can take unpaid time off
from work to care for an elderly family member
without risk of losing their jobs. In order to re-
place lost income, either from unpaid time off or
reduced hours of work, the husbands of these
women (if they are married) and teenage chil-
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dren in the household often seek additional or
new employment. Thus, the provision of long-
term care by informal caregivers is both direct
and indirect in its impact on families. 

Long-term care decisions are made under
constraints imposed by public policy regarding
the public funding of long-term care services.
These constraints concern eligibility for funding
of long-term care services, especially those sup-
ported with local, state, and federal tax monies.
There is an ongoing debate about whether these
constraints satisfy the ethical requirements of
various concepts and theories of justice. 

Ethical issues in long-term care decision-
making

A number of ethical issues arise in the long-
term care decision-making process, no matter
the policy constraints on that process. The order
in which these issues are presented here should
not be regarded as a temporal order. The com-
plexity and urgency of long-term care decision-
making mean that these issues can arise in any
order and that the order in which they do arise
is usually not under anyone’s control. 

The first ethical issue in long-term care deci-
sion-making concerns the nature and signifi-
cance of the elder’s diminished capacity for self-
care and independent living. Older adults and
their family members may not agree on the seri-
ousness of an event, such as a fall from which an
elder takes several hours to get up from the floor
and call for help, or a fire in the kitchen caused
by a cooking pot left on a lit burner on the stove.
The elder may interpret such events as minor in
nature, whereas a daughter summoned to an
emergency room or by a fire department may
think that the event is quite serious. They may
also not agree on whether such events mean that
a change in the elder’s living arrangements (loca-
tion and level of support) is needed. The elder
may think that he or she can continue to live at
home alone or to cook for himself or herself with-
out supervision. 

The second ethical issue concerns whether
an older adult should continue to live at home.
For elders who are married, this option can raise
serious questions about the ability of the spouse
to provide informal long-term care services. The
elder’s spouse may be ill or have significant re-
duced functional status—he or she may be too
frail to help with such activities as moving from

the bed to bathroom or even helping to lift his or
her spouse into a sitting position. Adult children
may have major responsibilities within their own
families, e.g., taking care of their own children
and providing financial security for them. Such
circumstances raise the issue for informal care-
givers of setting ethically justified limits on their
obligation to provide informal long-term care
services. 

This is an important ethical issue, because
many family members see only two alternatives:
doing everything, which may be beyond their
ability, or doing nothing, which may make them
feel hard-hearted and selfish. There is a large
middle ground that has two ethical bases. The
first is setting limits based on the need to fulfill
obligations to others, such as one’s own children.
The second is setting limits based on legitimate
self-interest, such as avoiding the predictable and
preventable loss of one’s own health from the
physical demands of long-term caregiving. 

A third, and directly related, ethical issue
concerns the obligation of the elder to recognize
and respect the limits that family members may
justifiably set on their caregiving responsibilities.
This obligation is based on the general obligation
that all of us have to avoid harming others with-
out their agreement. This obligation means that
none of us has an unlimited claim on the time,
attention, energy, or resources of another indi-
vidual. Elders with long-term care needs are no
exception. 

These two ethical issues—setting limits by
family members and the elder’s obligation—
need to be negotiated by elders and their family
members in the context of the long-term care
needs of the elder and the available options for
meeting those needs. Setting such limits is a mat-
ter of careful reflection and considered judg-
ment; there is no ready formula for identifying
precisely where to set limits. A major responsibil-
ity of health care and social-service professionals
involved with older adults and their family mem-
bers in long-term care decision-making is to help
them negotiate these limits in ways that are ac-
ceptable to the involved parties. 

A fourth ethical issue arises when the deci-
sion is made to change either the elder’s place of
living or support services—but especially the for-
mer. Any such change means a loss of autonomy.
This loss can involve major ‘‘either-or’’ matters,
such as whether to leave one’s home of many
years and move to a nursing home. These have
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been called nodal decisions. This loss can also in-
volve smaller, more everyday decisions such as
maintaining one’s privacy or having one’s favor-
ite possessions ready to hand, which have been
called interstitial decisions. The nodal decisions of
long-term care tend to receive the most atten-
tion—with interstitial decisions often neglect-
ed—especially when long-term care decisions are
urgent, as they can become after a prolonged,
unexpected hospitalization. In order to respect
the elder’s autonomy in its full dimensions, and
therefore to maintain the elder’s dignity, the
long-term care decision-making process should
consider relevant interstitial decisions that are
implicated in nodal decisions. Thus, if it is agreed
that an older adult will move from his or her own
home to the home of an adult child, many inter-
stitial decisions remain to be made, such as the
time for meals, starting and ending one’s day,
and respecting the privacy of all members of the
family. 

A fifth ethical issue concerns the balance to
be struck between independence and safety,
which can sometimes be understood to be mutu-
ally exclusive. Family members and health care
professionals can tend to give priority to safety,
especially after serious health- or life-threatening
events such as wandering out into a busy inter-
section. Elders, it will come as no surprise, tend
to give priority to independence. The conflict be-
tween safety and independence is one of the de-
fining ethical features of long-term care decision-
making. 

Bart Collopy (1995) has suggested a very
useful way to respond to the potential for conflict
between independence and safety: they should
not be seen as mutually exclusive but as the end-
points of a continuum. Safety involves not just
physical safety, but also psychological safety.
Thus, staying in one’s home may risk physical
safety but protect, and even enhance, psychologi-
cal safety. Independence depends to a consider-
able degree on one’s health status, and unnec-
essary loss of health can and does lead to loss of
independence. Both safety and independence
have health, psychological, and social compo-
nents, so it does indeed make conceptual and
practical sense to see them in terms of a continu-
um of ethical concern rather than an ‘‘either-or’’
forced choice in which one of the two will be pro-
tected only by sacrificing the other. The response
to potential conflict between the two should
therefore be, first, to recognize their complex na-
ture and how they often overlap, and, second, to

negotiate compromise in which both concerns
are protected, though in a balanced fashion. It
will be important in some cases for family mem-
bers to appreciate the importance of sacrificing
physical safety in order to protect psychological
safety and a sense of independence. It will be as
important in other cases for the elder to appreci-
ate the need to preserve physical safety and
health as the only way to protect remaining inde-
pendence from further preventable loss. 

Long-term care decision-making, in its ethi-
cal aspects, should be understood in terms of a
process of mutual decision-making by elders and
family members, with the support of health and
social-service professionals when they are in-
volved. There is no algorithm into which the eth-
ical issues identified above can be ‘‘plugged,’’
with the answer simply ‘‘cranked out.’’ The ethi-
cal issues involved in long-term care decision-
making are matters for negotiation and, often,
complex compromises by elders and involved
family members. Long-term decisions should,
therefore, not be regarded as permanent. More-
over, the health and social factors that shape
long-term care decision making can change. The
elder’s condition can change, either for the worse
or the better. The ability or willingness of infor-
mal caregivers to continue to provide informal
long-term care services can change, and policy
constraints can also change. As a consequence, el-
ders, involved family members, and health care
and social-service professionals should all appre-
ciate that any long-term care arrangement decid-
ed upon involves a trial of a change in where the
elder lives and/or the level of support. The dura-
bility of such a trial, by its very nature, cannot be
known in advance. Thus, as circumstances
change, it is sometimes necessary to repeat the
long-term care decision-making process in re-
sponse to changed circumstances. This reality is
often a source of frustration and distress for el-
ders and family members alike, calling for sus-
tained support by professionals, especially those
involved in provisions of formal long-term care
services. 

LAURENCE B. MCCULLOUGH
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LONG-TERM CARE
FINANCING

The financing of long-term care services
comes from a patchwork of funds from the feder-
al, state, and local levels, and from private dol-
lars, primarily paid from the consumer’s own
pocket. According to data from the Centers for
Medicare & Medicaid Services (CMS), almost
$115 billion dollars were spent on long-term care
(not including Medicaid waiver expenditures) in
1997, with the majority (72 percent) covering
nursing home care and institutions for people
with mental retardation. Public resources (pri-
marily Medicaid and Medicare) accounted for 62
percent of institutional coverage and 56 percent
of home care. Other federal programs (funded
by the Title 20 of the Social Security Act, Older
Americans Act, and the Department of Veterans
Affairs) accounted for less than 4 percent of total
long-term care spending. Approximately one
third of long-term care expenditures were attrib-

utable to out-of-pocket expenses, with private in-
surance covering only 5 percent of nursing home
expenditures and perhaps as much as 11 percent
of home and community-based expenditures
(primarily medically oriented home health care).

Informal care

Estimates of formal spending for long-term
care do not place a dollar value on the vast
amount of unpaid care, including the value of
wages foregone by family caregivers. The major
long-term care provider is the family and, to a
lesser extent, other unpaid informal caregivers.
According to data from the 1994 National Long-
Term Care Survey, more than seven million
Americans—mostly family members—provide
120 million hours of unpaid care to older adults
with functional disabilities living in the commu-
nity. If these caregivers were paid, the cost would
be between $45 billion and $94 billion a year. 

The overwhelming majority of noninstitu-
tionalized older adults with disabilities (about 95
percent) receive at least some assistance from
family and friends. Approximately two-thirds
rely solely on unpaid help, primarily from wives
or daughters. As disability increases, elderly per-
sons receive more informal care. Eighty-six per-
cent of older adults at greatest risk for nursing
home placement live with others and receive al-
most sixty hours of informal care per week, sup-
plemented by a little over fourteen hours of paid
assistance. Although reliable statistics are not
available, many family members provide assis-
tance to elderly relatives living in nursing homes,
and others engage in long-distance caregiving—
arranging for the care of a parent or other rela-
tive who lives far away. 

Medicaid

Medicaid, the federal/state health insurance
program for the poor, is the major public pro-
gram covering long-term care for older adults.
Elderly persons with low incomes and few assets
(or those who deplete their assets paying for
long-term care) are entitled to nursing home
coverage and home health care, and, depending
on state program rules, they may have access to
home and community-based services. Since the
mid-1970s, states have had the option to offer
personal care services (assistance with activities of
daily living such as bathing, dressing, and eating)
under their Medicaid state plans. In 2000, twen-
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ty-seven states offered this option to eligible
older adults. In 1981, Congress authorized the
waiver of certain federal requirements to enable
a state to provide home and community-based
services (other than room and board) to individ-
uals who would otherwise require nursing home
care. This allows states to fund a range of ser-
vices, including case management, homemaker
services, home health aide services, personal
care, adult day health care, rehabilitation, and
respite care to help keep older adults and youn-
ger people with disabilities out of institutions. All
states have waiver programs which are subject to
approval by CMS, the federal agency that admin-
isters Medicaid. In 2000 there were 242 such
programs. It is important to note, however, that
two-thirds of the 11 billion dollars in waiver ser-
vices in 1999 were spent on people with mental
retardation and developmental disabilities. The
remaining third supported services for older
adults, younger people with physical disabilities,
and other populations. 

Despite the public’s tremendous interest in,
and preference for, care in the home, Medicaid
continues to exhibit a strong bias toward institu-
tional care. Out of the 59 billion dollars spent by
Medicaid on long-term care in 1997, a little less
than one quarter was spent on home and com-
munity-based services. Three quarters of the
states devoted less than 15 percent of their long-
term care resources to noninstitutional services,
and in half the states the home and community-
based share was less than 8 percent. 

The home and community-based care sector,
however, has experienced tremendous growth,
with spending on these services increasing much
faster than spending on nursing home care. Be-
tween 1993 and 1994, for example, total Medic-
aid spending for long-term care increased by just
9 percent, while spending for waivers and the
personal care option benefit increased by 26 per-
cent. Much of the growth in these services is due
to the implementation and expansion of Medic-
aid waiver programs. A small but growing num-
ber of states are spending at least 20 percent of
their long-term care resources on home and
community-based services. 

Several states, notably Oregon and Washing-
ton, have explicitly recognized nursing homes as
the setting of last resort, and have intentionally
reduced the number of nursing home beds.
They have successfully used Medicaid waivers to
place many elderly persons with serious disabili-

ties in alternative assisted-living facilities and
adult foster homes. Both states also use Medicaid
dollars to support extensive care-management
programs that help to keep many older adults in
their own homes. 

State and local funding

In addition to dollars that states use to match
federal Medicaid expenditures (approximately
17 percent of all long-term care expenses in
1995), many states augment or create their own
programs with state funds. Pennsylvania and
New Jersey, for example, have relatively large
home and community-based care programs sup-
ported mainly by lottery dollars. A number of
local communities have also been successful in
raising funds for long-term care services. Hamil-
ton County, Ohio (the Cincinnati metropolitan
area) supports services for older adults with dis-
abilities through a county levy enacted under the
leadership of the local Area Agency on Aging
(AAA). In 1997, the AAA’s Elderly Services Pro-
gram spent 17 million dollars in levy funding for
homemaker services, personal care, home-
delivered meals, care management, adult day
care, and transportation. This agency was able to
convince both elderly and younger county resi-
dents that the levy for long-term care services
was necessary, given the continuing cuts in feder-
al funds, and that the dollars would benefit the
entire community, not just older adults. 

Medicare

Although not considered a major supporter
of long-term care services, Medicare, the univer-
sal health insurance program for most older
adults and a subgroup of younger people with
disabilities, pays a substantial part of skilled nurs-
ing facility and home health care bills. The Medi-
care nursing home benefit is limited to one
hundred days, post-hospitalization, for individu-
als who need continued skilled nursing care and/
or skilled rehabilitation. Home health visits are
limited to persons who need skilled nursing care
on a part-time or intermittent basis. In 1998, 10
percent of total Medicare spending was attribut-
ed to nursing facility and home health care. Be-
tween 1990 and 1998, Medicare spending for
care in skilled nursing facilities increased more
than 500 percent and spending for home health
care increased 250 percent. 

In the mid-1990s, Congress began to express
concern about the growth in spending on home
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health care and about evidence that, due to liber-
al interpretations of definition and scope of ser-
vice, Medicare was providing more long-term,
nonskilled personal care than the program was
intended to provide. There was also anecdotal
and case-study evidence that providers partici-
pating in Medicaid home care programs were
being encouraged by states to help their clients
become eligible for Medicare home health bene-
fits in order to reduce state costs for long-term
care. Congress responded to these concerns by
enacting provisions in the Balanced Budget Act
of 1997 that significantly reduced payments to
home health agencies, that cracked down on
fraud and abuse, and that attempted to return
the program to its post-acute care roots. Several
studies indicate that this legislation has been suc-
cessful in reducing the number of visits and the
duration of the home care episode, but the im-
pact on elderly consumers’ access to care and on
quality outcomes is uncertain. 

Private long-term care insurance

Private long-term care insurance pays only a
small part of the bill—1995, such insurance cov-
ered less than 6 percent of all long-term care
costs. The market grew during the 1990s, howev-
er, and the total number of policies increased
from 800,000 in 1987 to almost 5 million in 1996.
A 1997 survey conducted by the Health Insur-
ance Association of America (HIAA) indicated
that the number of policies purchased increased
by more than 600,000 in 1996 alone, the largest
number of policies ever sold in one year. The es-
timated total of 5 million, however, is cumulative;
the number currently in force is a fraction of
those ever sold, and could be even smaller given
the high lapse rate (i.e., insured individuals
dropping policies) seen in this industry. 

In 1996, approximately 80 percent of the 5
million policies were individual policies. The re-
maining 20 percent were policies sold either
through employer groups or as part of a life in-
surance package—up from less than 3 percent of
the market in 1988. Half of all individual policies
had been sold in only nine states. In 1996, the av-
erage annual premium for a person at age sixty-
five who purchased basic long-term care insur-
ance (covering four years of nursing home care
or home health care beginning after the first
twenty days of care) was $980. The premium rose
to $1,321 with nonforfeiture protection, to
$1,829 with 5 percent compounded inflation

protection, and to $2,432 with both additional
protections. 

Controversy has raged around private long-
term care insurance since 1990. The private sec-
tor has argued that public programs will never
meet the demand and that individuals with fi-
nancial means should not be encouraged to shel-
ter or spend down their assets to become eligible
for Medicaid coverage. Consumers and regula-
tors have expressed concern about the lack of af-
fordability and fraudulent marketing practices. A
1997 Consumer Reports article suggested that only
10 to 20 percent of the elderly can afford long-
term care insurance, noting that premiums for
two adequate policies bought at age sixty-five
cost $3,500 per year, or 13 percent of the median
annual income of elderly married couples.
Whether this figure reflects a high or low pro-
portion of a couple’s annual expenditure de-
pends on how much money (primarily assets) the
couple has and what else they must buy. 

Many observers have suggested that private
long-term care insurance might play a more sig-
nificant role in financing these services if an em-
ployer-based group market develops. Premiums
for long-term care insurance sold through em-
ployers are lower than those sold as individual
products because: (1) employers can market to
younger people, (2) costs of administration are
lower and there are no agent commissions, and
(3) employers might use bargaining power to re-
duce insurers’ profit percentages. Employer-
based products also offer less stringent health
screening criteria or eliminate medical under-
writing entirely. A group market, furthermore,
offers increased ease and comfort of purchase
due to the fewer coverage decisions required. Ac-
cording to the 1997 HIAA survey, 1,532 employ-
ers were offering long-term care insurance to
their employees and retirees by the end of 1996;
up from seven in 1988 and 1,260 in 1995. 

Financing trends

A number of initiatives at the federal, state,
and provider levels seek to use public funds cre-
atively to provide an array of services to older
adults with chronic disabilities. One major trend
is the integration of acute and long-term care
funding streams to allow for better management
of care across the service spectrum. The most
ubiquitous example of this activity is the Pro-
gram of All-Inclusive Care for the Elderly
(PACE), a managed care approach to providing
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long-term care for disabled older adults who are
eligible for Medicaid and are nursing home certi-
fiable. Participating providers receive a lump-
sum payment for each elderly beneficiary that in-
tegrates Medicare and Medicaid reimbursement
to allow maximum flexibility in meeting the pri-
mary care and long-term care needs of the con-
sumer. Additional distinguishing features of this
program include: (1) provider assumption of fi-
nancial risk in caring for the older adult within
the monthly capitation payment; (2) integrated
service delivery, with adult day care as the focal
point; (3) care management through the use of
interdisciplinary care teams, from physicians to
the van driver; and (4) a vigorous attempt to
keep individuals in community care and out of
nursing homes. The Balanced Budget Act of
1997 made PACE a permanent Medicare catego-
ry, and there are ongoing efforts by providers
and some states to expand the number of sites
across the country. The potential for this model,
however, to address the financial as well as the
delivery concerns of millions of older adults who
need long-term care will remain limited unless
policymakers and providers figure out how to
expand the scale and scope of the program in an
efficient manner. 

Motivated by escalating Medicaid budgets
and growing numbers of elderly and younger
disabled enrollees, many states have expressed
interest in the integration of acute and long-term
care. They are particularly concerned about
their dual eligible population—individuals eligible
for both Medicaid and Medicare—who account
for about 17 percent of the states’ Medicaid en-
rollees and 35 percent of program expenditures.
By the late 1990s, nineteen states, most notably
Arizona, Maine, Minnesota, Texas, and Wiscon-
sin, had some type of integration initiative. The
Robert Wood Johnson Foundation and the Cen-
ters for Medicare & Medicaid Services are spon-
soring evaluations of these programs and
demonstrations in other states, but results will
not be available for some time. Meanwhile, the
rhetoric of integration will continue, as policy-
makers, providers, and researchers struggle to
implement the details. 

Consumer direction in home and community-
based care is another trend that is slowly emerg-
ing as a financing option for older adults. This
concept originated in the independent living
movement of younger people with physical dis-
abilities and the self-determination movement of
people with mental retardation and develop-

mental disabilities. Both of these movements op-
posed institutionalization and demanded more
consumer control over services. Consumer direc-
tion emphasizes privacy, autonomy, and the
right to manage one’s own risk. Aside from level-
ing the playing field between institutional and
home and community-based care, a growing
number of policymakers see it as a potential way
to save money through more efficient allocation
of resources and through flexibility in how,
where, and by whom care is delivered. Policy op-
tions range from consumer involvement in plan-
ning and decision-making to the ultimate in
consumer direction—providing cash benefits to
beneficiaries and/or their families and letting
them purchase their own services and supports.

Most of the consumer direction programs
have been implemented at the state level,
through Medicaid waiver authority and state-
funded personal-assistance service programs.
The Cash and Counseling Demonstration and
Evaluation, a five-year program jointly funded
by the U.S. Department of Health and Human
Services and the Robert Wood Johnson Founda-
tion in 1997, is testing the efficacy of cashing out
the Medicaid home and community-based waiv-
er benefit in Arkansas, Florida, and New Jersey.
A randomly-assigned group of beneficiaries is re-
ceiving a cash benefit that is a slightly discounted
monetary equivalent of a package of personal
care services provided by an agency to a control
group of beneficiaries. A rigorous evaluation is
under way to assess the impact on elderly and
younger consumers and on state coffers. Special
attention is focused on how individuals spend the
dollars and the extent to which this option might
compromise quality. 

U.S. policymakers have been comfortable
with cash benefits for certain subpopulations,
such as veterans and workers with disabilities.
Over the past five years, several federal legisla-
tors and the current and previous presidents
have included within large tax bills which were
never passed a three thousand dollar, nonre-
fundable tax credit for people needing long-term
care or for family members caring for them. This
proposal would provide consumer-directed ben-
efits, that is, a cash refund. Policymakers have
been less supportive of direct payments to alleg-
edly ‘‘undeserving’’ individuals who receive pub-
lic benefits due to their financially disadvantaged
status. Concerns about misuse of dollars as well
as potential liability for unforeseen mishaps, such
as abuse of elderly clients by privately hired
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workers or deaths of older adults because of in-
sufficient or inappropriate service delivery, have
impeded the growth of this trend in the United
States. 

The future of long-term care financing

Based on data from the Long-Term Care Fi-
nancing Model and the National Long-Term
Care Survey, the Congressional Budget Office
(CBO) estimates that inflation-adjusted expendi-
tures for long-term care for older adults will
grow by 2.6 percent annually between 2000 and
2040. Expenditures are expected to reach 207
billion dollars in 2020 and 346 billion dollars in
2040. Projections beyond the next twenty years,
however, should be viewed with caution because
of uncertainties about demand, as well as about
the scope and costs of services in the future.
These estimates, for example, assume an average
decline of 1.5 percent per year in the rate of dis-
ability. If the prevalence of disability among
older adults remains constant, total expenditures
in 2040 will be about 40 percent higher than the
CBO estimate. 

After thirty years of debate about financing,
it is almost certain that the United States will
maintain its patchwork approach by experiment-
ing with different ways to balance public and pri-
vate funding. Medicaid will continue to be the
primary source of public funding, and the feder-
al and state governments will rely increasingly on
the tax code to achieve incremental reform,
including tax credits for caregivers and care re-
cipients and tax breaks to encourage the devel-
opment of a private insurance market. Although
tomorrow’s elderly population, on average, will
be wealthier than today’s, there will be much
variation within each generation of older adults.
It is important to note that, because of the con-
nection between low income and disability, those
most likely to need long-term care in the future
will also be the least likely to be able to pay for
services out-of-pocket. A wealthier and more ed-
ucated population will probably want more
choices, and financing strategies that offer flexi-
bility in how resources are used should appeal to
more elderly Americans and their families. 

ROBYN I. STONE
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LONG-TERM CARE
INSURANCE

The feasibility of private long-term care in-
surance is central to the public policy debate over
financing long-term care. The failure of the pri-
vate market, even with public subsidies, to insure
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a substantial portion of the population has a
bearing on the public sector’s role in financing
long-term care. The larger the share of the pop-
ulation with adequate private insurance, the less
likely that public resources will be needed to pro-
vide long-term care to those in need. But very lit-
tle about any private market is purely private.
Public resources are often used to support or im-
prove the private market, regulate the market,
and ultimately help consumers. This is true for
private long-term care insurance as well. The
market for private long-term care insurance has
been expanding at a rapid rate, but not as fast as
the population is aging, and hence a growing
proportion of the population is getting older
without pooling their financial risks of needing
long-term care. 

Why long-term care is an insurable event

Saving for an event whose occurrence and
costs are predictable is very efficient. Preparing
for an event involving known financial conse-
quences, however, is not the same as preparing
for an unpredictable event with unknown costs.
Either too much or too little is likely to be saved.
Those who set aside the most that they might
need are quite likely to save too much and there-
fore deprive their families of other goods and
services needed over their lifetimes. More than
likely, most people would underestimate the
costs, thereby depriving themselves of other op-
portunities, and still not have sufficient resources
when care is needed. 

Since the future need for long-term care is
not known, and since, if needed, its cost is not
predictable, self-funding for this contingency is
inefficient. Sharing the financial risk through in-
surance—either public or private—is more effi-
cient. This is the basic function of insurance
where large groups of people pool the financial
risks of the group. No one person in the group
bears the full cost of care and everyone in the
group shares in financing the care for those who
end up needing it. Despite the existence of long-
term care insurance in local markets since the
1960s, relatively few people have purchased
long-term care insurance to pool the financial
risk of needing long-term care. Since Medicare
does not cover most long-term care needs, this
leaves most people purchasing their own long-
term care and then turning to the state Medicaid
program for assistance if impoverished. 

What is long-term care insurance?

Long-term care insurance is conceptually
more like whole life insurance than health insur-
ance. Health insurance is for a fixed term (usual-
ly the month in which the insurance is
purchased) and it covers necessary medical care
during that time as well as any ongoing expenses
related to that episode in which care is needed.
Long-term care insurance, on the other hand,
provides for a fixed payment toward long-term
care services once long-term care is needed.
There are specific triggers, which are often tied
to measures of activities of daily living or ADLS.
But the amount of the benefit is most often tied
to the site of care and not the level of functional
disability. Moreover, the amount of benefit is
predetermined by the consumer, for example,
$100/day for a nursing home stay and $50/day
for care at home. Most policies offer consumers
the option to allow the benefit amount to in-
crease with inflation, but often the inflation index
is either a fixed percentage (for example, 5 per-
cent) or tied to general inflation and not neces-
sarily the increase in the cost of long-term care.

The price of the policy depends on the op-
tions chosen and the age at which the policy is
initially purchased. This age at which the policy
was first purchased determines the price of the
policy for as long as the policy is held. Assuming
a 5 percent compounded inflation benefit and a
nonforfiture benefit, a policy purchased at age
forty, for example, might cost $770 a year; while
the same policy initially purchased at age sixty-
five would cost $2,305 a year (Chart III-13 in
Congressional Research Services Long-Term Care
Chartbook, 2000). If bought at age forty, the pre-
mium will be one-third of what it will cost if the
individual waits until age sixty-five to begin buy-
ing the policy with the same benefits. This signifi-
cant price difference arises because the forty year
old has a significantly lower risk of needing long-
term care in the short-run and because of the
longer period in which premium payments on
the part of the forty year old will grow. 

For example, let’s assume a forty-year-old
and a sixty-five-year-old buy the same long-term
care policy. Further assume that they maintain
the policy and that they both need nursing home
care at age eighty-five. This will be twenty years
for the sixty-five year old and forty-five years for
the forty year old. Over the course of the forty-
five years the forty year old will have paid
$26,950 in long-term care insurance premiums.
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Over the course of the twenty years, the sixty-five
year old will have paid $46,100 in long-term care
insurance premiums, for the same benefit. 

Although the forty year old will have paid
less, the value of the premiums to the insurance
company will be worth more. Take for example
the first year’s premium. The forty year old paid
$770 and the sixty-five year old paid $2,305.
When the forty year old is eight-five, that initial
premium will have grown in tax-free investments
held by the insurance company—assuming an 8
percent rate of return—to be worth $27,845,
while the first year premium paid by the sixty-
five year old will only be worth $11,356 to the in-
surance company. 

Employer-provided or employer-
organized group purchases

In a voluntary private insurance market, em-
ployer-provided or even employer-sponsored
benefits offer a very natural and efficient way to
pool risk, achieve marketing and administrative
savings, and effectively negotiate better terms
and plan designs. Employers devote tremendous
resources choosing and negotiating plan ar-
rangements. Generally, larger employers have
been able to obtain more comprehensive benefits
for a lower ‘‘premium’’ than smaller employers,
and virtually all employment-based groupings
offer more coverage for the same ‘‘premium’’ as
do individual policies. Such efforts are, of course,
voluntary, although encouraged by the labor
market and tax policy. 

Long-term care insurance has not been sold
as a ‘‘term’’ product but as a ‘‘whole life’’ type
product, meaning that its price is contingent on
the age at which the policy was initially pur-
chased and not the current age of the policyhold-
er. For this reason, long-term care insurance is
substantially less expensive when purchased at a
younger age. Unfortunately, to maintain this
premium, one must retain the policy until it is
needed, perhaps thirty years after the initial pur-
chase. Maintaining the value of any employee
benefit when moving from one employer to an-
other is a substantial hurdle, but is particularly
problematic with a product like long-term care
insurance. 

For most insurance products, such as health
care, disability, and even life insurance, the in-
surance protection is often limited to a relatively
short period of time such as the month in which

the premium is paid. The vested rights of pen-
sion benefits might be transferable, but the value
remains at what it was the day the employee left
the firm. Only the cash-value of defined contri-
bution plans are relatively easy to move, but here
too there are complications when much of that
value is in company-held equity, particularly
when the company is privately held. 

Individual market

Voluntary, even tax-subsidized, individual
markets for insurance require substantially more
marketing and information gathering by both
the consumer and the insurer. For insurers these
costs are either added to the premium or taken
from the benefit. As a result, some individuals
might not be eligible and the premium may be
prohibitive. Further, adverse selection and moral
hazard are much more substantial issues for the
insurer in the individual market and hence they
design both the application process and the
product with these concerns in mind. Other limi-
tations of private long-term care insurance in-
clude denial, misunderstanding of coverage,
underwriting as well as the competing demands
for savings that families face (i.e., housing, educa-
tion, and retirement). People who need long-
term care and people with medical conditions
that could eventually require some assistance
have usually been denied coverage. 

In a survey of buyers and people initially in-
terested in long-term care insurance who ulti-
mately decided not to buy it, it is clear that the
reasons for buying and for not buying are quite
complex. Among buyers, the most important
reason was to protect assets, but less than one-
third identified this as an important reason.
About 19 percent indicated a desire to avoid de-
pendence on others, but nearly one-quarter had
other reasons. On the other hand, of those who
had investigated purchasing a long-term care in-
surance policy but chose not to, more than one-
half (54 percent) indicated that the cost was a
very important reason and another 30 percent
indicated that the cost was an important reason
in their decision not to buy (Health Insurance As-
sociation of America, October 2000). Other rea-
sons cited by the non-buyers were suspicions
about insurance companies, a lack of under-
standing about the risk of needing long-term
care, confusion about what the government does
and does not now cover, and general lack of
knowledge about the policies. 
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It has been difficult, at best, to sell long-term
care insurance to older people. It is even more
difficult to sell it to younger people. This is par-
ticularly unfortunate, since this is when premi-
ums are the least expensive. Moreover, while the
probabilities of needing long-term care increase
with age, nearly half of the long-term care popu-
lation is under the age of sixty-five. 

Growth of the long-term care insurance
market

Since the mid-1990s, the number of long-
term care insurance policies sold has nearly dou-
bled. The vast majority of policies sold (80 per-
cent) are sold in the individual market rather
than in the employer-group market. This reflects
the relatively easier sell of long-term care insur-
ance to older people than to younger, working-
age people. 

In 1984, sixteen insurance companies had
sold 125,000 long-term care insurance policies in
select states (Friedland). By 30 June 1998, 119 in-
surance companies were selling long-term care
insurance policies nationally and over 5.8 million
policies had been sold (Health Insurance Associ-
ation of America, March 2000). Employers have
been relatively slow to either provide or help or-
ganize the provision of long-term care insurance
to their employees. Prior to June 1987, no em-
ployers offered long-term care insurance to their
employees, and as of 30 June 1998, there were
over 2,100 employers offering long-term care in-
surance to their employees, retirees, and often to
the parents and in-laws of their employees. 

Policies sold and policies in force are not,
however, the same. People stop paying their pre-
miums and hence the policy ceases to provide
coverage. Not much is known about lapse rates,
but clearly some people are opting for a new poli-
cy and, given the older ages at which these po-
lices are purchased, some people have died. One
analyst has estimated that the number of policies
in force is about half the policies sold (Cohen).
Even if everyone held all of the policies ever sold
to those age sixty-five and older, then one could
imply that about 18 percent of the elderly have
some form of long-term care insurance protec-
tion. Of course the reality is far fewer have such
insurance. Moreover, about 45 percent of the
long-term care population is under the age of
sixty-five (CRS and The Urban Institute). There-
fore, if one narrows the population at risk to ev-
eryone age forty-five and older, then long-term

care insurance has covered less than 7 percent of
the most relevant market. 

It is quite likely that the employer-sponsored
market will change dramatically in the first de-
cade of the twenty-first century. The largest em-
ployer, the federal government, is in the process
of organizing the availability of long-term care
insurance to their employees and their retirees,
as well as dependents of employees, and even the
parents of employees. There are an estimated 6.5
million federal employees and retirees. Adding
spouses and parents suggests a potential market
of 13 million people, not only learning more
about long-term care insurance but also having
the opportunity to purchase long-term care in-
surance on a group basis. 

Private insurance and long-term care

So far, private long-term care insurance has
had virtually no impact on the organization or
delivery of long-term care. This is because most
of the financing for long-term care is either
through Medicaid, Medicare, or directly from
those needing long-term care. In 1998, Medic-
aid, the largest public payer of long-term care
services, accounted for 45 percent of all long-
term care expenditures. Medicare financed 16
percent overall. Families directly financed 27
percent and private insurance, from all types of
private insurance, financed less than 7 percent of
long-term care. Most private insurance pay-
ments, however, are not yet from long-term care
insurance. Analogous to Medicare, the financing
of long-term care is from the acute health insur-
ance plans (and Medicare HMOs) using long-
term care services, often as an alternative to inpa-
tient hospital care. 

Public sector support and influences on
the private market

Insurance is licensed and regulated by each
state. The federal government has had regulato-
ry authority when the insurance is provided
through most employer-provided benefit plans.
Tax-favored employee benefits are regulated by
the federal government, but this regulation has
been primarily focused on ensuring that employ-
ee benefits are not provided in a way that favors
one class of employees over another. 

Until 1996 the federal tax code did not rec-
ognize long-term care as a tax-exempt employee
benefit. This has resulted in a great deal of am-
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biguity concerning the tax treatment of premi-
ums paid, the tax treatment of benefits received
by policyholders, and the treatment of the re-
serves accumulating to pay future long-term care
benefits (especially prior to 1989). Much of the
ambiguity stemmed from the fact that the prefer-
ential tax treatment of health insurance was de-
rived from a 1954 definition of medical care,
which was so explicit to leave lawyers wondering
if assistance to function on a daily basis or to re-
main independent despite chronic conditions
would be included. That is, so much of the defini-
tion was related to the diagnosis and treatment
of a disease to render serious questions about
nonmedical services even when they were neces-
sary because of a medical condition. 

If it had been clear that long-term care is cov-
ered by the medical definition, then long-term
care insurance could be treated like health insur-
ance. Health benefits in a health insurance plan
are not treated as either federal or state taxable
income, and if the premiums are paid by an em-
ployer the premiums are not treated as taxable
income either. Long-term care insurance relies
on prefunding, much like whole life insurance,
but clearly long-term care insurance pays bene-
fits prior to death. In the case of whole life insur-
ance, the insurers intend to invest the premiums
in a reserve fund that is used to pay benefits. The
earnings on those reserves are not taxed at the
federal level and often not at the state level and
hence premiums are lower than they otherwise
would be. 

The Health Insurance Portability and Ac-
countability Act (HIPPA) of 1996 made long-
term care insurance explicit in the federal tax
code (Tapay and Feder). In so doing, the federal
government defined long-term care insurance in
ways in which states had not. This actually creat-
ed two kinds of long-term care insurance. That
which is only state approved and that which is
both state approved and qualified for preferen-
tial tax treatment by the federal standard. While
each state has its own standards to define long-
term care, no state had established standards like
those in HIPPA. For example, to be federally
qualified, the long-term care insurance policy
must pay benefits if the policyholder has limits in
two or more activities of daily living. Most states
that have such a standard use a criterion of limi-
tations in three or more activities of daily living.

While HIPPA added clarity for the tax treat-
ment of long-term care insurance policies that

meet federal standards, it may have inadvertent-
ly left even more uncertainty for state-licensed
policies that do not meet the federal standards.
Furthermore, tax preferences not only lower the
cost of the policy, they imply an implicit signal
from the government that suggests an endorse-
ment of long-term care insurance. This is seen as
critical for selling insurance by insurance indus-
try experts who have acknowledged just how dif-
ficult it has been to sell long-term care insurance
policies, especially to people under the age of
sixty-five. 

Potential for the future

Relatively few people have purchased long-
term care insurance polices. While the market
potential is enormous, public policies may be
necessary to further encourage this market. A
long-term care financing system that depends on
some proportion of the population purchasing
insurance may want to focus on public policies
that also inform and protect consumers from
making inappropriate purchases. This may in-
clude public information, tax incentives, or even
direct subsidies for the purchase of private insur-
ance. 

The real potential for long-term care insur-
ance lies in educating people about the risk of
long-term care and their options to pool this risk.
In order for the private market to be effective at
pooling this risk, large portions of people in their
forties and fifties need to purchase policies and
continue to make annual premium payments
until they are in their eighties. Given what we
know about individual purchases of other insur-
ance, including health insurance, this is not likely
to happen unless substantial numbers of employ-
ers are able to encourage most of their workers
to obtain insurance through their workplace.
Only then will private long-term care insurance
begin to have a significant impact on the financ-
ing and delivery of long-term care. However,
even if more people started buying long-term
care insurance today, it will take another twenty
years before these purchases begin to affect the
financing and delivery of long-term care. 

As our population ages, long-term care ex-
penditures are expected to increase dramatically.
Estimates by the Congressional Budget Office
suggest that for just the elderly, long-term care
expenditures are expected to increase from $123
billion in 2000 to $346 billion in 2040 (in 2000
dollars) (Hagen). The Congressional Budget Of-
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fice estimates that regardless of how much pri-
vate long-term care insurance expands between
now and 2020, Medicaid spending will still in-
crease substantially. Assuming an increase in pri-
vate long-term care insurance spending,
Medicaid spending would have to increase from
$43 billion today to $75 billion in 2020 (in 2000
dollars) to maintain current levels of service to
low and middle-income elderly people. If there
is no appreciable expansion in private insurance
spending, Medicaid long-term care expenditures
for the elderly is estimated to increase to $88 bil-
lion by 2020 (Hagen). 

For individuals, however, private long-term
care insurance is the only option for pooling the
financial risks of long-term care. Unfortunately,
this is a limited and biased option. The benefit
that is purchased is usually cash to be used to pay
for care and not access to care itself, and the
value of this benefit is greater when the policy is
initially purchased and less when it is likely to be
needed. That is, despite the ‘‘inflation’’ protec-
tions that can be purchased, the benefit value is
not likely to increase with the risk-adjusted cost.
This is because the ‘‘inflation’’ factor is indepen-
dent of the real costs of care and the inflation
benefit is financed in the premium. Moreover,
not everyone purchases the inflation benefit for
his or her policy. Nevertheless, these policies do
pool some of the risks and this is more effective
than saving for the contingency of long-term
care, which most people are not doing anyway.

ROBERT B. FRIEDLAND

See also FINANCIAL PLANNING FOR LONG-TERM CARE;
LONG-TERM CARE; RISK MANAGEMENT AND INSURANCE.
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LONG-TERM CARE, QUALITY
OF

Quality in long-term care requires three
steps: (1) defining quality of care; (2) assessing care
and services to determine whether quality stan-
dards are being met; and (3) correcting quality
problems when they are identified. Quality ques-
tions in long-term care go beyond the traditional
safety and protection issues that have historically
dominated the field of tong-term care; policy-
makers and regulators are concerned with deter-
mining if public monies are paying for effective
services that result in better health or improved
functioning for the consumer. 

On April 24, 2001, senior citizens across Tennessee
gathered at War Memorial Plaza in Nashville to
rally for improvements in the quality of long-term
care systems and nursing homes. (AP photo by
Mark Humphrey.)

856 LONG-TERM CARE, QUALITY OF



Nursing homes

Concerns about the quality of nursing home
care and ineffective government regulation of fa-
cilities dates back to at least 1970. (Medicare and
Medicaid were enacted in 1965 and soon after,
there was an expansion of nursing homes and in-
creasing concerns about quality.) A 1987 law
known as the Omnibus Budget Reconciliation
Act (OBRA 1987) raised quality-of-care stan-
dards for nursing homes participating in Medi-
care and Medicaid and strengthened federal and
state oversight. Following the law’s implementa-
tion, several studies found evidence of improve-
ments in nursing home care, including a decline
in the use of physical and chemical restraints, re-
duced prevalence of dehydration and pressure
ulcers, and less frequent use of catheters. Pres-
sure ulcers are a standard measure of nursing
home quality, simply because avoiding these skin
wounds requires coordinated care efforts to turn
and take care of bedridden residents. 

Despite these improvements, studies indicate
that many nursing homes continue to provide in-
adequate care. The U.S. General Accounting Of-
fice (GAO) in 1999 found that one-fourth of
nursing facilities have serious deficiencies that
have caused actual harm to residents or placed
their health and safety at risk (see Scalon 2001).
According to the Institute of Medicine, many of
these homes have had repeated serious deficien-
cies, and even when problems have been identi-
fied, state and federal enforcement policies are
often effective in ensuring that they are corrected
and remain corrected. 

There is a growing awareness among nurs-
ing-home administrators, state and federal regu-
lators, consumer advocates, and others that staff
shortages and insufficient staff training are part
of the problem. High turnover in nursing-home
staff (currently at 40 to 75 percent nationally,
and as high as 500 percent in certain facilities)
makes it difficult to recruit and retain a high
quality workforce. Staff turnover among certified
nursing assistants (CNAs), who are at the front
lines of nursing-home care, is particularly detri-
mental to overall quality of care. Instability in the
CNA workforce means that residents are con-
stantly receiving care from new people who often
lack experience and a knowledge of individual
residents. In such an environment, continuity of
care is compromised. In addition, the cost of
training new staff drains resources from resident
care. 

Improvements in the basic elements of nurs-
ing-home care, such as fire safety, inappropriate
use of physical or chemical restraints, and a lack
of available social programs, have been recorded.
Nursing-home quality now needs to broaden its
focus to address both issues of quality of care and
quality of life. The emphasis on health and safety,
which has been dominant in the U.S. regulatory
system, needs to be expanded to emphasize the
critical aspects of life, such as choice and control
of the services received, if nursing homes are to
be quality settings. 

Assisted living

Assisted living is usually defined as a residen-
tial-care setting for persons who can no longer
live independently and who require some super-
vision or help with activities of daily living
(ADLs), but who may not need the level of skilled
care provided in a nursing home. National defi-
nitions and regulations of assisted living do not
exist, thus assisted living varies considerably
from state to state. Most definitions specify that
assisted living provide personal care and sup-
portive services twenty-four hours a day; includ-
ing some health care, meals, and housing in a
congregate residential setting serving primarily
an older population. The intensity of services,
the range of disabilities for which services are
provided, the type of living arrangements, and
many other aspects of assisted living vary a great
deal, often within, as well as between, states. 

The ability of residents to age in place as
their health declines or their needs change is de-
termined largely by admission and discharge
criteria. There is considerable variation across
the states in these criteria, some of which comes
from state regulations, some from the facilities’
choice of whom to serve, and some from the par-
ticular services an assisted-living facility chooses
to provide or make available. 

Frequently identified quality problems in
assisted living include facilities providing inade-
quate or insufficient care to residents; insuffi-
cient, unqualified, and untrained staff; and not
providing residents appropriate medications—
or storing medications improperly. In addition,
state regulations on assisted living generally
focus on three main areas: requirements for the
living unit, admission and retention criteria, and
the types and levels of services that may be pro-
vided. 

Regulations that ensure the safety and quali-
ty of care in assisted living are limited. Regula-
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tions in most states set the parameters for assisted
living, but owners and operators define the prac-
tice. A 1999 GAO report also found that assisted-
living facilities have quality problems related to
incorrect, incomplete, and misleading informa-
tion provision; inadequate care; insufficient staff-
ing; and medication errors. 

In 1996, several organizations representing
consumers and providers formed the Assisted
Living Quality Coalition (ALQC) to address is-
sues of quality improvement in assisted living.
The goal was to develop an assisted-living quality
framework by promoting the highest possible
quality of life for older adults and those with dis-
abilities by advocating for an assisted-living phi-
losophy of independence, privacy, dignity, and
autonomy. 

During its deliberations, the ALQC sought
the counsel and advice of numerous individuals
and organizations representing consumers, pro-
viders, state regulators, ombudsmen, third-party
payers, and investors. The coalition also exam-
ined a variety of approaches to promoting
quality, including traditional state regulation, ac-
creditation, contracts, and quality indicators.
The coalition’s report, published in 1998, in-
cludes guidelines for states developing stan-
dards. As of 2001, however, there had been no
federal action on the coalition recommendations.

Home care

There are two major categories of home
care. Home health care is skilled care that is provid-
ed to individuals and families in their place of
residence for the purpose of promoting, main-
taining, or restoring health, or for maximizing
the level of independence while minimizing the
effects of disabilities and illness. This care is pri-
marily funded through the Medicare program
and to a lesser extent, by Medicaid. Home and
community-based services (HCBS) include a range
of services that help with the tasks of daily living,
such as personal care, homemaking, cooking,
and laundry. These services are typically provid-
ed under the Medicaid program through HCBS
waivers or the personal care option, through the
Older Americans Act. or through the Social Ser-
vice Block Grant. All fifty states and the District
of Columbia now provide HCBS waivers for
long-term care services, including personal-care
services, care management, adult day care,
home-delivered meals, emergency response sys-
tems, transportation programs, respite pro-

grams, caregiver support programs, and home
modification programs. 

Quality home-care services involve the provi-
sion of appropriate and competent medical and
personal-care services, incorporating those val-
ues of significance to consumers: independence,
choice, control, dignity, and privacy. A 1997
GAO report found that very poor care was pro-
vided by a number of home health agencies. Sev-
eral examples were cited showing quality
problems in home care, including agency admin-
istrators with no health care experience and
agencies serving ineligible patients and falsifying
records and staff credentials. Moreover, the re-
port stated that only 3 percent of all certified
home health agencies have been cited by the
Centers for Medicare and Medicaid Services
(CMS, formerly HCFA) for being out of compli-
ance with one or more conditions. 

Regulation and research help guide the pro-
cess of assuring the quality of home care. The re-
search on home health care points to a mixed
experience in developing good strategies for en-
suring the quality of care. The majority of the re-
search in home care has examined structural and
process measures, rather than outcomes of care.
Medicare-funded home health care generally ap-
pears to be of adequate quality in terms of the
transactions between caregivers and consumers.
However, the program has suffered from prob-
lems of overuse and inappropriate use, leading
to new constraints on payments that may ad-
versely affect the quality of services for those con-
sumers with the most severe needs. Access to
home and community-based services, especially
personal attendant services for people with dis-
abilities, is not uniformly available across states
and the need for these services appears to be
largely unmet. Research shows that access to ser-
vices and choice of appropriate services are es-
sential to the quality of home care. 

More research is needed towards developing
an appropriate array of community-based long-
term care services to meet the needs of consum-
ers and assess the quality of the services and
outcomes. Furthermore, consumers should ulti-
mately define quality of care. As Kane, Kane, and
Ladd point out, ‘‘Only the person receiving the
care and help can judge how it enhances or inter-
feres with their happiness, productivity, and so-
cial lives’’ (p. 193). Home-care programs are
beginning to develop approaches to assessing
consumer satisfaction with services and outcomes
of importance. 
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An additional mechanism for assuring quali-
ty in the nursing home and home care settings
is through the nursing home ombudsman pro-
gram. Funded through the Older Americans Act
legislation, this program establishes an advocacy
and complaint system in each state. Typically ad-
ministered by the state unit and regional area
agency on aging, the ombudsman function in-
volves the investigation of complaints received by
consumers, advocates, or employees surround-
ing the quality of care received. Complaints can
be received via a 1-800 hot line or through the
mail. Ombudsman can either report problems to
the legal or inspection system or negotiate a reso-
lution to the problem with the provider and con-
sumer. Although originally designed for nursing
homes, the ombudsman function has been ex-
panded to other long-term care settings in recent
years. 

Assuring the quality of long-term care is a
complex undertaking. For instance, although re-
searchers have developed or identified a variety
of approaches for determining the quality of
home-care services, no method has yet been
judged entirely adequate. Problems with the
quality of care being provided across all types of
long-term care settings remain, and better mech-
anisms are needed to adequately assess quality in
these settings. More attention should be given to
issues such as consumer choice, safety, and
broadening consumer participation in decision
making. 

Traditionally, long-term care has focused
heavily on structure and process strategies to en-
sure quality of care. Recent experiences indicate
that consumers can provide important input into
the quality assessment process. Efforts to educate
consumers directly, inform them of their rights,
and inform them of reasonable costs for services
all are elements of a strategy to promote quality.

Future approaches

Total quality management (TQM) repre-
sents a major new approach to managing long-
term care. TQM is the integration of a customer-
focused, continuous-improvement philosophy,
analytical skills, people skills, and a structure and
organization within an internal and external cul-
ture (organizational or corporate culture which
represents the values and beliefs of the organiza-
tion) driven by leadership. The uniqueness and
power of TQM is the integration and balance of
the different components, not in the use of its in-

dividual parts. Moreover, TQM is grounded in
a philosophy of meeting and exceeding custom-
er-defined requirements and working for contin-
uous improvement. 

Recent work on quality has identified five
principles that are applicable to quality efforts in
long-term care: 

1. Providers must know their customers. Quality im-
provement suggests that organizations have
a range of customers. It is essential for agen-
cies to recognize the many different custom-
er groups that they serve. In long-term care,
important customer groups such as home-
health or nursing-home aides are often ig-
nored.

2. Providers must listen to consumers. Quality im-
provement indicates knowing what consum-
ers want and how they feel about the long-
term care service delivered is an essential
ingredient in achieving quality.

3. Information is essential for good decision making.
For many agencies, basic information about
the service recipients, costs, and outcomes of
care are simply not available. Quality im-
provement suggests that agencies must be
able to use systematic information to make
decisions.

4. The group is smarter than the individual. This
principle states that, in the problem solving
and improvement process, a group, in this
case, a group of individuals involved in the
delivery of service, will make better decisions
than an individual, and therefore must be in-
volved in changing the way care is delivered.

5. Suboptimization is a key challenge facing organi-
zations. Suboptimization occurs when one
unit maximizes its efficiency at the expense
of other units within the organization. Rath-
er than having individual department or
unit goals, agencies need to have a common
goal—quality long-term care service.

Implementing total quality principles re-
quires a clear commitment to continuously im-
proving the quality of services delivered. Such
programs are not easy to develop, but without a
solid approach to involving consumers in the
quality process, it is difficult to achieve the quality
goals desired by providers and consumers. 

SHAWN DAVIS

ROBERT A. APPLEBAUM
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See also AGING IN PLACE; ASSISTED LIVING; HOME CARE

AND HOME SERVICES; LONG-TERM CARE; NURSING

HOMES. 
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LUNG, AGING
The main function of the respiratory system

is to secure gas exchange: oxygen, which fuels
metabolism, is transported from the ambient air
(which contains 21 percent oxygen) to the pul-
monary capillaries, and carbon dioxide is trans-
ported from the pulmonary capillaries to the
external atmosphere. The oxygen-enriched
blood reaches (via the pulmonary veins) the left
side of the heart and the peripheral arterial net-
work, which distributes it to the various organs,
according to their metabolic needs. Carbon diox-
ide, which is the end-product of the mitochon-
drial tissue metabolism, is brought to the lung
through the systemic veins, then to the right side
of the heart, and then to the pulmonary arteries.

In the blood, oxygen molecules are bound to
the hemoglobin contained in the red blood cells,
with only 3 percent being dissolved in plasma
(100 millileters (ml) of normal blood are able to
transport 20 ml of oxygen). The oxygen dis-
solved in arterial blood yields a partial pressure
(PaO2) of around 100 mm of mercury (Hg) in a
young adult; in the mixed venous blood, the oxy-
gen partial pressure is 40 mm Hg. At these pres-
sures, the hemoglobin oxygen saturation is,
respectively, 97 percent and 70 percent. At rest,
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one quarter of the oxygen arterial content is con-
sumed by the tissues, so that 100 ml of mixed ve-
nous blood transports 15 ml of oxygen, and the
arterio-venous difference between the arterial
content in oxygen and the venous content in oxy-
gen content is 5 volume percent (5 ml oxygen
per 100 ml blood). 

The carbon dioxide produced by tissue me-
tabolism is collected by the peripheral veins, with
7 percent being dissolved in the plasma, and the
rest being absorbed by the red blood cells. Seven-
ty percent of the red-cell carbon dioxide content
is transformed in bicarbonate and hydrogen ions
through the action of the enzyme, carbonic anhy-
drase. In these conditions, 100 ml of blood can
transport around 50 ml of carbon dioxide. 

At rest, 250 ml of oxygen are absorbed by the
lung per minute, eliminating 200 ml of carbon
dioxide. The ratio between carbon dioxide ex-
cretion and oxygen absorption, called the respira-
tory quotient, is therefore equal to 0.8. 

Gas transport from the mouth to the alveoli,
and vice-versa, is only possible because of the in-
flation and deflation capability of the rib cage. At
rest, the active phenomenon is called inspiration,
which needs the coordinated contraction of three
groups of muscles: the diaphragm muscle, the
parasternals, and the scalenes. The rib cage dis-
tension results in an increased depression in the
pleural space (the virtual space between the vis-
ceral and the parietal pleurae), which is followed
by distension of the lung and transport of gas
molecules from the mouth along the bronchial
tree to the alveoli. When contraction of the inspi-
ratory muscles ceases, the elastic energy stocked
in the lung and chest wall is restored, and the vol-
ume of the respiratory system decreases, allow-
ing expiration. 

The volume of gas contained in the lungs at
the end of an unforced, relaxed expiration is
called the functional residual capacity (FRC). The
volume of air that is inspired and expired during
each respiratory movement is called the tidal vol-
ume (VT), which is about 500 ml, at rest in a adult.
There are around sixteen respiratory movments
per minute, so that the per-minute ventilation is
eight liters. The level of ventilation is adjusted to
maintain PaO2 and PaCO2 in the normal range
(PaCO2 = 40 mm Hg) through a complex con-
trol system involving peripheral and central che-
moreceptors situated in the carotid bodies and
the medulla, respectively. During exercise, for
example, the per-minute ventilation increases

proportionally to the increase in oxygen con-
sumption and carbon dioxide excretion. There
is also an increase in the tidal volume and the res-
piratory frequency, and the expiration becomes
active with the involvment of the expiratory
thoracic (triangularis sterni) and abdominal
(transverse abdominis) muscles. The same phe-
nomenon is observed during forced expiratory
maneuvers like sneezing or coughing. 

The volume of gas contained in the lungs at
the end of a maximal inspiration is called the total
lung capacity (TLC), whereas the volume remain-
ing in the lungs at the end of a maximal expira-
tion is called the residual volume (RV). The
volume mobilised between the TLC and RV le-
vels is the vital capacity (VC). Together with the
FRC, these three volumes determine the size of
the lung. Taller people have proportionally larg-
er lungs; women have smaller lungs than men
(about 80 percent smaller); and there are also
some differences linked to ethnic factors. 

It is also of interest to look at the speed at
which the vital capacity can be mobilized; the
simplest way to determine this is to measure the
volume of gas that can be expelled during the
first second of a forced expiratory maneuver,
starting at the TLC level (this is known as the one-
second forced expiratory volume, or FEV1). In a
healthy middle-aged subject the FEV1/VC ratio
is about 75 percent. Another commonly mea-
sured index during a forced expiratory maneu-
ver is the maximal instantaneous flow that can be
attained after the onset of the maneuver; this is
called the peak expiratory flow rate (PEFR). 

In general, lung function declinces with age.
Recent studies have also made clear that changes
in function due to aging can be distinguished
from those due to disease and environmental fac-
tors such as smoking. With age, structural
changes occur in the respiratory system. The
thoracic cage changes its form, becoming round-
er, the intercostal cartilages become calcified,
and there is some arthritis of the costovertebral
joints. The large bronchi increase somewhat in
size, whereas the caliber of the bronchioles de-
creases after the age of forty. The periphery of
the lung changes consistently, with a progressive
increase in the diameter of the respiratory bron-
chioles and of the alveolar ducts. By contrast, the
alveolar sacs become shallower, so that the alveo-
lar surface area decreases by 15 percent by the
age of seventy, though the alveolar wall remains
intact. 
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Morphological changes in the lung are asso-
ciated with a progressive change in lung elastici-
ty, particularly a loss of lung recoil pressure
(pressure exerted by a distended lung) and a
slight increase in lung distensibility. On the other
hand, the chest-wall distensibility decreases, so
that there is a slight increase in the functional re-
sidual capacity. The performance of the respira-
tory muscles, both in terms of force generation
and endurance, decreases (which is also the case
for the other skeletal muscles). The net effect of
increased lung distensibility, combined with de-
creased thoracic compliance and inspiratory
muscle force, is that the total lung capacity does
not change over time. In contrast, the maximal
expiration becomes limited, mainly because
smaller peripheral airways in the dependent
parts of the lung close, so that alveolar air re-
mains trapped and the residual volume in-
creases. 

In older adults, contrasting changes in larger
and smaller airways are such that the airway re-
sistance associated with the transport of gas along
the bronchial tree remains constant during nor-
mal breathing. However, during forced breath-
ing both the maximal expiratory and inspiratory
flow rates decrease. Changes in FEV1 over time
have been the most extensively studied. Cross-
sectional studies of populations of different ages
have conclusively shown a lower FEV1 in older
people (up to the age of eighty-five), the mean
decline being 29 ml per year in males and 25 ml
per year in females. Longitudinal studies, howev-
er, have shown that the decline is not rectilinear,
with an acceleration in FEV1 loss in older sub-
jects. 

Whether the loss in FEV1 is linked to the
aging process alone is difficult to know, since the
lung is constantly exposed to many environmen-
tal stresses, with cigarette smoke being most im-
portant. Smokers have a steeper decline in FEV1
than nonsmokers by a mean of 15 ml. per year,
though following smoking cessation, the slope
becomes normal again. Other factors that have a
negative impact on lung function include occu-
pational exposures to dusts and fumes, exposure
to air pollutants, and respiratory infections
(mainly during childhood). 

In addition to the decreased alveolar surface
area associated with aging, there is a limitation in
the diffusion of oxygen molecules across the alve-
olar wall. This has been established through
cross-sectional and longitudinal studies in both

Figure 1
Four types of chronic lung disease are illustrated in
the lung on the right: a) lung cancer; b)
pneumonia; c) emphysema; and d) phlegm caused
by chronic bronchitis.

SOURCE: Argosy, Inc. for the Gale Group.

sexes, and in smokers and nonsmokers. Howev-
er, this reduced diffusing capacity does not ex-
plain the arterial hypoxemia (reduced oxygen in
the blood) that occurs with aging, at least up to
the age of seventy-five. In older adults, hypox-
emia results from a progressive imbalance be-
tween the perfusion and the ventilation of the
alveoli, so that the difference between oxygen al-
veolar pressure and the oxygen arterial pressure
widens progressively. Arterial carbon dioxide
pressure (and its pH), however, does not change
consistently. 

The ability to perform physical tasks dimin-
ishes with age, with a progressive reduction of
the amount of external work that can be per-
formed and, consequently, of maximal oxygen
consumption (a simple index of the fitness of an
individual), both in men and in women. This re-
duction is closely linked to a progressive loss of
muscle mass (which contrasts with an increase in
the fat mass) and to a decrease in maximal cardi-
ac frequency (which is aggravated by an increas-
ing sedentary lifestyle and decreasing fitness). In
healthy subjects, however, the ventilatory perfor-
mance is never the limiting factor during exer-
cise (the subject’s cardiovascular and muscular
states are), although an elderly person will ap-
proach his ventilatory limits during maximal ex-
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ercise. This means that, after any slight impair-
ment, the respiratory pump (i.e., the thoracic
cagewith the respiratory muscles) may also be-
come a limiting factor to exercise. 

The physical ability of any individual can be
estimated by a formal exercise test performed on
a cycle ergometer or a treadmill, or by measuring
the distance walked during a six or twelve-
minute period, which decreases with age. 

Enough information is now available on the
performance of the respiratory system to proper-
ly identify common diseases such as asthma or
chronic obstructive pulmonary disease, and to
separate their effects from the physiological
changes of aging and deconditioning that
can also contribute to the occurrence of short-
ness of breath in up to half of an elderly pop-
ulation. Identifying specific diseases allows an ef-
ficient therapy, which has a major effect on a pa-
tient’s quality of life and improves rates of
survival. 

JEAN-CLAUDE YERNAULT

See also PNEUMONIA; SMOKING. 
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M
MALNUTRITION

Good nutritional status is essential to the
maintenance of health and quality of life among
older people. Normal changes associated with
aging, along with physical illness and cognitive or
emotional problems, can lead to dietary changes
and contribute to undernutrition. Consequently,
any deterioration in nutritional status can be
considered a major determinant of morbidity
and mortality in persons, especially those living
in institutions or nursing homes. 

Numerous changes in body composition
occur after the age of seventy. Decreased bone
mass, changes in the size of body organs, de-
creases in skeletal muscle and body water, and
changes in body fat content contribute to losses
in lean and fat body mass. Age-related decline in
height is common, but its physiological or clinical
importance to health is unknown. However,
weight losses after age fifty are generally associat-
ed with deterioration in nutritional and overall
health and mobility (Losonczy et al.) 

Food and nutrient needs

Although food intake tends to decrease with
age as a function of social, psychological, and
physiological changes, distinct requirements
exist for a range of nutrients to compensate for
age-related changes in absorption, utilization,
and excretion (ADA). For example, even though
energy needs decline with age because of de-
creased basal metabolism, reduction in lean body
mass, and a more sedentary lifestyle (Ausman
and Russell), it becomes difficult to ensure ade-
quate diet quality (Blumberg) when daily energy
intake is too low (less than 1,500 calories or 6.3

megajoules). Furthermore, protein require-
ments exceed those of younger adults (1.0 to 1.25
gram/kilogram versus 0.8 gram/kilogram body
weight, respectively) (Garry and Vellas), which
argues for continued consumption of sufficient
intakes of high-quality protein food. Finally,
even though vitamin A requirements lessen with
age, other nutrient needs may increase. 

In addition to appropriate intakes of energy
and high-quality protein, and sufficient complex
carbohydrates and fats (especially the mono- and
polyunsaturated fats), older people require spe-
cific levels of micronutrients (vitamins and min-
erals) to ensure metabolic function and overall
health. Also, since degenerative changes of aging
are believed to result, in part, from the oxidative
destruction of cells and tissues, much recent
study has centered on the risk-lowering proper-
ties of antioxidant nutrients that may protect
against such damage at the cellular level (Masaki
et al.). Emerging research thus is now targeting
nutrients found in a group of common foods,
many of which have antioxidant properties.
These so-called functional foods are ordinary
foods eaten in usual quantities. 

Micronutrient requirements, published as
the dietary reference intakes, or DRIs (NAS),
were revised in 2001 for all age groups (see Table
1), and new evidence is emerging on the poten-
tial protective nature of adequate intake levels of
specific vitamins and minerals in aging individu-
als. Nutrients such as folic acid, riboflavin, and vi-
tamins B6, B12, and C may prevent some age-
related decline in memory loss (Rosenberg and
Miller), and reduce risk for vascular disease. Ade-
quate calcium is needed to prevent osteoporosis,
and vitamin D can have favorable effects on mus-
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cle strength, bone mineral, and fracture risk
(Heaney). Vitamins A and C and zinc are essen-
tial for competent immune system response and
wound healing (Chandra). The antioxidants
alpha-tocopherol (vitamin E), beta-carotene, and
vitamin C may have consequences for aging and
longevity (Hallfrisch et al.). These nutrients may
also protect against cataract formation and age-
related macular degeneration (Jacques), and the
carotenoids lutein and zeaxanthin may protect
the retina (Blumberg). Vitamin E in foods or
supplements helps lessen risk of developing dis-
orders such as Alzheimer’s dementia and Parkin-
son’s disease (Perkins et al.) as well as
atherosclerosis (Kromhout). Vitamin K helps
maintain bone density and lowers risk of reduced
bone mass (Ferland). Sufficient dietary fiber is
essential for prevention and/or treatment of
constipation, hemorrhoids, diverticulosis, hiatal
hernia, varicose veins, diabetes, elevated blood
lipids, and obesity, and adequate fiber intake has
also been related to decreased rates of heart dis-
ease and cancer (Ausman and Russell). Finally,
adequate fluid intake is essential to prevent de-
hydration, which results in constipation, fecal
impaction, cognitive impairment, functional de-
cline, and, in extreme cases, death. 

A varied diet can provide nutrient balance
and adequate quantities of healthful foods. Phys-
ical activity, wise food selection, and greater in-
takes of enriched foods help increase total intake,
nutrient density, and micronutrient levels. The
modified Food Guide Pyramid was developed in
the United States for people over the age of sev-
enty to help them select appropriate foods (Rus-
sell et al.). This guide emphasizes nutrient-dense
foods, dietary fiber, sufficient fluid intake, and
the role of dietary supplements in maintaining
adequate nutrient intakes. Recommendations in-
clude eating whole-grain cereals and breads;
dark green, orange, and yellow fruits and vegeta-
bles to favor those with high levels of antioxi-
dants; and using low-fat dairy products. The
narrower base of the modified pyramid reflects
the decreased needs for energy (calories) among
older people. 

Causes of malnutrition

In community-dwelling older people, di-
etary and nutritional adequacy depend on the
ability to purchase and prepare food, and to eat
independently. Among those living in institu-
tions, the availability of dietary assistance when

Table 1
Dietary Reference Intakes (DRIs) for persons age 70-
plus (NAS, 2000)

SOURCE: Author

needed and appropriate meal presentation are
additional nutrition considerations. The pres-
ence of disease or chronic conditions such as mo-
bility problems, depression, or dementia, or
medications with an effect on appetite can lead
to a worsening nutritional situation. Aging
adults, particularly those dependent on others,
have been recognized as a group at nutritional
risk (Sullivan and Walls). In sum, inadequate
food intake and/or increased nutritional require-
ments can lead to malnutrition, and poor nutri-
tional status is considered a key determinant of
morbidity and mortality in elderly individuals
(Sullivan and Walls). 

In older people, most malnutrition is the
consequence of decreased or inappropriate food
intake. Common causes are loss of appetite, dys-
phagia, oral health problems such as poor denti-
tion or dryness of the mouth, depression,
polymedication, inappropriate use of restricted
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or modified diets, physical and cognitive impair-
ments, dementia, slowness in eating, inability to
feed oneself, inadequate assistance in eating, sub-
optimal dining environment, and limited menu
choices (Keller; Sullivan et al.). In addition, sen-
sory problems, such as olfactory or taste dysfunc-
tion, may affect desire for and appreciation of
food, thereby diminishing intake and increasing
risk of chronic diseases. Finally, it has been
shown that people with adequate dental status
(especially those with natural teeth) have better
dietary patterns than those with ill-fitting den-
tures or who are toothless, and this contributes
to higher protein, vitamin, and mineral levels,
and lower fat and cholesterol intakes. On the
other hand, obesity in elderly people may be re-
lated to dietary imbalances, such as insufficient
fruit and vegetable intakes and excessive meat in-
takes, or consumption of easily prepared, easy-
to-chew, empty-calorie foods, which may contrib-
ute to or exacerbate health problems. 

Weight loss, which signals an imbalance be-
tween energy intake and expenditure, is a well-
known marker of nutritional status in older peo-
ple. It leads to decline in functional abilities,
increased risk of hip fracture, and early institu-
tionalization and mortality, independent of
coexisting disease states. Furthermore, this phe-
nomenon has been observed in studies of widely
different groups of elderly persons, ranging
from those in good health (Harris et al.) to hospi-
tal patients (Franzoni et al.) and to individuals
who require home care in order to continue liv-
ing in the community (Payette et al.). 

Loss of skeletal muscle mass, or sarcopenia
(Rosenberg) is observed with aging even in well
elderly people at a stable, healthy weight and the
obese (Melton et al.). Sarcopenia is associated
with decreased functional abilities and increased
risk of falls among very old people (Rosenberg).
This lowers energy needs (Poehlman et al.) and
increases the likelihood of mobility problems and
fractures resulting from osteoporosis (Melton et
al.). In addition, it appears that older people with
both sarcopenia and obesity are more likely than
their nonobese sarcopenic or nonsarcopenic
counterparts to suffer from physical disabilities
and problems with balance and gait, and to expe-
rience falls (Baumgartner). 

It now appears that many diseases associated
with aging, including heart disease, diabetes, and
infectious diseases, are associated with weight
loss and wasting, or cachexia (Roubenoff and

Harris). Intensive nutritional intervention has
the potential to halt and reverse weight loss, and
may even contribute to weight gain (Franzoni et
al.), which could delay mortality in elderly chron-
ic care patients (Keller). Indeed, it has been
shown that women who maintain a consistent
body weight after menopause are less likely to
suffer fractures than those who systematically
lose weight (Cummings et al.). 

Prevalence of malnutrition

Estimates of nutrition risk in older persons
vary by setting. For example, while it has been re-
ported that some 15 percent of community-
dwelling elders are undernourished, the preva-
lence of protein-energy malnutrition (PEM)
among those living in nursing homes or institu-
tions may range from 30 to 60 percent (Omran
and Morely), depending on the component mea-
sured. 

Risk of PEM increases with loss of appetite,
decrease in usual weight, increased percentage
of weight change in the previous year, and low
body mass index (BMI) (White et al.). It has been
suggested that loss of more than 4 percent of
body weight in a one-year period predicts an in-
creased risk of mortality. Indeed, weight loss
alone usually heralds increased morbidity and
mortality in elderly people (Losonczy et al.). Fur-
thermore, unintentional weight loss is generally
associated with advanced age, lower educational
level, and poor health status. In the long-term
care setting, malnourished residents are older
and more dependent on others, and require
more eating assistance than those with adequate
nutrition status. Among participants in the Cana-
dian Study of Health and Aging, low BMI, poor
appetite, weight loss, and low levels of albumin
(a protein that reflects nutrition status in older
people) were highly intercorrelated and charac-
terized nutritional risk, which was a significant
independent predictor of mortality (Keller and
Ostbye). 

Weight loss and undernutrition in
dementia

‘‘Dementia’’ is a generic term covering de-
generative diseases of the brain leading to prob-
lems with memory and other cognitive functions.
Decreased food intake, eating behavior distur-
bances, and loss of body weight are significant
problems among patients with Alzheimer’s de-
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mentia (AD) (White et al.). Indeed, it is typically
observed that AD patients are at greater risk of
weight loss and a worsening in their nutritional
status than individuals without cognitive prob-
lems. Data collected over time suggest that
weight loss precedes the onset or diagnosis of de-
mentia (Barrett-Connor et al.) or occurs in the
early stages of the disease (White et al.). While
weight loss and undernutrition in this group are
believed to have multiple origins, it also appears
that resting metabolic rate is no higher in those
with AD than in older persons with no cognitive
problems (Donaldson et al.). Finally, although a
poor dietary environment can have a negative ef-
fect on food intake, adequate nutritional status
can be maintained even among institutionalized
older people as long as patients have a favorable
eating environment and appropriate dietary as-
sistance (Shatenstein and Ferland). 

Consequences of undernutrition

In elderly people, weight loss and und-
ernutrition affect functional and cognitive abili-
ties, and the immune response (Chandra). This
may result in serious complications including dif-
ficulty in swallowing, dehydration, and pressure
ulcers. Poor nutritional status also leads to de-
creased lean body mass, and lessened muscular
strength and aerobic capacity. These changes
contribute to a state of chronic fatigue, as well as
alterations in gait and balance, which increase
the probability of falls and fractures. For many
older people, this sequence of events leads to a
deterioration in their overall quality of life, caus-
ing the affected individual to become increasing-
ly dependent on others. The ultimate cost to the
individual and society is great. 

BRYNA SHATENSTEIN

See also CONGREGATE AND HOME DELIVERED MEALS; DE-

MENTIA; DENTAL CARE; NUTRITION; SARCOPENIA; TASTE

AND SMELL; VITAMINS. 
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MARITAL RELATIONSHIPS
A stable and satisfying marriage can provide

an important source of emotional and instru-
mental support throughout adulthood, and is as-
sociated with increased economic well-being,
mental health, and physical health. Some of
these apparent benefits of marriage may result
from improved health behaviors among married
people, care and monitoring provided by a
spouse, or by selection of the healthiest, happiest,
and most economically secure men and women
into stable marriages in the first place. Although
the exact nature of processes producing these
positive outcomes is not well understood, mar-
riage is associated with important benefits for
older Americans. 
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Gender differences in marriage

The experience of marriage in later life dif-
fers substantially by gender. Indeed, a larger
proportion of older men than women are mar-
ried, reflecting the tendency for women to marry
men somewhat older than themselves, gender
differences in rates of remarriage after divorce or
widowhood, as well as gender differences in lon-
gevity. While approximately 77 percent of men
age sixty-five to seventy-four were living with a
spouse in 1999, the same was true for only 53
percent of similarly aged women (Smith and Til-
lipman). In addition to gender differences in the
level of marriage, research points to important
differences in the character of marital relation-
ships in later life. For example, some research
suggests that older husbands are more likely to
name their spouse as a primary confidant, and
less likely to name someone other than their
spouse as a confidant, than are older wives.
These results suggest that men may be relatively
more dependent on marriage for interpersonal
involvement and intimacy in later life than are
women (Tower and Kasl). Older women, howev-
er, tend to be more economically dependent on
the marital relationship than are their husbands.
This gender difference in economic dependency
is likely to decline for subsequent cohorts of el-
derly women due to improvements over time in
women’s participation and position in the labor
market. 

Changes in marital relationships over the
life course

Marital quality is among the most heavily
studied aspects of marital relationships, which is
not surprising given its strong association with
the stability of marital unions. Measures of mari-
tal quality are most often based on reports of the
level of happiness or satisfaction with one’s mar-
riage. Social scientists once generally believed
that marital quality followed a U-shaped pattern
over the life course, declining in the early years
of marriage and then rising again at midlife. This
pattern was thought to result from a reduction in
the compatibility of spouses over time or from
changes in the marital relationship associated
with the shifting demands of child rearing and
other social roles over the life course. The evi-
dence for such a pattern, however, was based
largely on cross-sectional samples, which infer
rather than demonstrate change over the course
of individual marriages. Analyses of longitudinal

data conducted in the 1990s support the notion
that marital quality declines early in marriage,
but do not suggest that marital quality recovers
again in midlife (Glenn; Vaillant and Vaillant).
Instead, these studies suggest that marital quality
remains relatively stable during the later years of
marriage. 

Despite this apparent lack of improvement
in marital quality beyond midlife, and evidence
of a general decline in the level of marital happi-
ness in the United States during the latter half of
the twentieth century, the majority of people still
in their marriages in later life report these rela-
tionships as being happy or very happy. Of
course, it is likely that many unhappily married
couples end their unions through divorce earlier
in life. Studies of long-lasting marriages suggest
that commitment to one’s spouse and to the insti-
tution of marriage, viewing one’s spouse as a best
friend, and sharing similar life goals and a sense
of humor characterize these durable relation-
ships (Lauer, Lauer, and Kerr). Although more
research has been conducted on the content of
marital interaction among young couples than
among relatively older couples, there is some evi-
dence that the interactions of older couples are
less emotional but more affectionate than the in-
teractions of middle-aged couples (Cartensen,
Gottman, and Levenson). Older couples have
also been found to display lower levels of anger,
disgust, belligerence, and whining in their inter-
actions than middle-aged couples. 

Factors affecting marital relationships in
later life

Several factors are associated with variation
in subjective assessments of marital quality in
later life. For example, men are more likely to re-
port high satisfaction with their marriages in
later life than are women, highlighting the fact
that assessments of marital quality may vary de-
pending on which spouse is asked. Some re-
search further suggests that marital quality tends
to be higher for better educated individuals and
for people who attend religious services fre-
quently, but lower for people who report less sat-
isfaction with their division of household labor
(Karney and Bradbury; Suitor). Perceptions of
the fairness in the division of household labor,
however, more strongly affect assessments of
marital satisfaction among wives than among
husbands. 

Much attention has been paid to the impact
of retirement on marital relationships in later
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Married on January 18, 1918, Paul and Mary
Onesi posed for this photo on their eightieth wedding
anniversary, which made them the longest-married
couple in the United States at the time. Paul, 101,
and Mary, 93, credited their longevity to always
talking through their problems. (AP photo by Bill
Sikes.)

life. Demographic trends such as increasing
numbers of women in the workforce and longer
life expectancy suggest that retirement is increas-
ingly becoming a couple event, meaning that
both husband and wife tend to retire together
and adapt simultaneously to each other’s retire-
ment (Szinovacz and Ekerdt). Retirement may
reduce role conflicts and time constraints experi-
enced by men and women, increase the amount
of time couples spend with one another, and
offer the potential for a reshuffling of domestic
roles. Despite this potential for major change in
the context of marital relationships in later life,
much research suggests that retirement has little
effect on overall levels of marital satisfaction
among older couples. Indeed, many studies
show that retired couples who are currently
happy with their marriages also tended to have
been happy with their marriages before they re-
tired. Yet, the context in which retirement occurs
is important. For example, marital satisfaction
may deteriorate and marital conflict may in-
crease if husbands retire before their wives, per-

haps because wives tend to retain responsibility
for the majority of household chores (Lee and
Shehan). Although many men do increase their
participation in household tasks upon retire-
ment, this effort tends to be directed toward
projects such as home remodeling or heavy out-
door work, leading to little reduction in the daily
chores performed by women (Vinick and
Ekerdt). 

Finally, marital relationships can be affected
by changes in the health status of spouses that re-
quire one spouse to become the primary care-
giver for the other. A large proportion of the
research on caregiving’s impact on the marital
relationship has focused on individuals caring
for spouses with dementia, although this litera-
ture has also examined other forms of mental
and physical impairment. Taken together, this
body of research suggests that marital quality
and intimacy tend to decline under the strain of
deteriorating health and caring for an ill spouse
(e.g., Kramer and Lambert; Booth and Johnson).
A spouse’s poor health appears to have larger
negative effects on perceptions of marital quality
than does the deterioration of one’s own health.
Although findings vary across studies, some evi-
dence suggests that caregiving wives are more
likely to report strain, depression, and negative
feelings toward their marriages than caregiving
husbands. These gender differences are more
pronounced, however, when the spouse in need
of care is cognitively impaired, perhaps because
the resulting loss of reciprocity in the marital re-
lationship impacts the well-being of women more
than men (Hooker et al.). Wives also tend to pro-
vide more care than husbands when their
spouses become ill or impaired, which may fur-
ther explain women’s relatively higher level of
stress in the caregiving role (Allen). 

Discussion

Taken together, these findings suggest that
couples whose marriages survive into later life
can generally look forward to happy and satisfy-
ing relationships. More research is needed, how-
ever, to better understand how marital
relationships in later life may vary across racial,
ethnic, and socioeconomic subpopulations. More
longitudinal analyses of representative samples
are also needed to examine how individual mar-
riages change over time and in response to im-
portant life events such as retirement and
declines in health. 
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In conclusion, it is important to place the ex-
periences of older Americans at the beginning of
the twenty-first century in historical context, as
demographic trends point to change in the con-
text of marital relationships for subsequent co-
horts of older adults. For example, changing
social norms and improved economic opportuni-
ties for women have increased the overall labor
force participation of wives. The effect of these
changes on gender relations within later life mar-
riages will be more strongly felt in the years to
come, as cohorts of women who experienced
high rates of labor force participation through-
out their lives move into increasingly older age
groups. High levels of divorce further suggest
that increasing numbers of Americans will be un-
married as they enter old age. To the extent that
marriage is associated with benefits in terms of
health and well-being in later life, it is important
that we better understand the mechanisms un-
derlying these observed relationships, and iden-
tify alternative sources of emotional and
instrumental support among older adults. 

MEGAN M. SWEENEY

ELAINE M. REPLOGLE

See also DIVORCE: TRENDS AND CONSEQUENCES; MAR-

RIAGE AND REMARRIAGE; RETIREMENT, TRANSITION. 
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MARRIAGE AND
REMARRIAGE

Throughout history, the formation of mar-
riages has been primarily between young adults,
and that remains true in the United States and
other modern societies. In late twentieth-century
America, however, marital union formation be-
came spread through the adult life span to an un-
precedented extent, the average age of those
marrying around the end of the century being
substantially higher than it was fifty years earlier
and moderately higher than it was a century ear-
lier. 
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This increase in the average age of those en-
tering marriage resulted from a rise both in the
typical age at first marriage and in the propor-
tion of marriages involving previously married
persons. The former change occurred primarily
in the 1980s and the latter in the 1970s and early
1980s, so the age distribution of those entering
marriage changed rather dramatically in just one
decade, from 1980 to 1990. The percentage of
men who married who were under age twenty
declined from 8.5 to 4.3, and the comparable
percentage for women went from 21.1 to 10.6.
The percentage of marrying persons who were
under age twenty-five dropped from 44.2 to 29.0
for men and from 58.2 to 39.9 for women. In
contrast, the percentage who were age thirty-five
or older rose from 19.7 to 27.4 for men and from
13.8 to 21.0 for women. 

By the early to middle 1980s the proportion
of marriages in which at least one of the spouses
was remarrying leveled off at about 46 percent,
up from 31.4 percent in 1970. (The latest avail-
able data are for 1988, but there is little reason
to believe that this proportion had changed
much by the end of the century.) In 1990, the lat-
est year for which relevant data are available, the
median age of those remarrying after divorce
was 37.4 for men and 34.2 for women, compared
with 25.9 and 24.0, respectively, for men and
women marrying for the first time. By the end of
the twentieth century it had become common for
persons remarrying after divorce to be in their
forties and fifties. The median age of persons re-
marrying after widowhood was of course higher
than that for those remarrying after divorce, and
that age rose moderately, going from 51.2 to 54.0
for women and from 58.7 to 63.1 for men in the
1970–1990 period. Clearly, entering into mar-
riage was no longer a common experience only
for young adults. 

The median age of persons entering first
marriages went from 22.5 for men and 20.6 for
women in 1970 to 26.8 and 25.0, for men and
women, respectively, in 1997. This change ap-
parently resulted partly from an increased ten-
dency for couples to live together before
marrying; the typical age at which marrying cou-
ples started cohabitation rose less than the typical
age at which they married, though the exact ex-
tent of the difference is not known. Among the
likely reasons often given for the increase in the
median age at first marriage are (a) an increase
in the ability of unmarried young adults to enter
into sexual relationships, with or without cohabi-

tation, and (b) a decline in the earnings of young
adult males. 

The increase in the typical age of those enter-
ing marriages has had important implications for
how persons meet and choose their spouses. In
the 1950s and 1960s, most people married soon
after they completed their formal education, and
many if not most of those married someone they
met in school or college. By the end of the twenti-
eth century, most people were marrying a few
years after completion of their formal education,
and the proportion who married someone they
met in school or college had almost certainly de-
clined. Work settings typically provide limited
opportunities for meeting appropriate prospec-
tive spouses, and getting to know a large number
and wide variety of eligible persons of the oppo-
site sex is difficult for many single working peo-
ple. This is especially true of single parents, who
usually have very limited time and energy to seek
spouses. Furthermore, single parents’ search for
spouses is complicated by the fact that each par-
ent and his or her child or children are ‘‘on the
market’’ as a package, which makes fewer pro-
spective spouses acceptable and attractable. 

The search for a spouse is more difficult for
middle-aged and elderly women than for similar-
ly aged men, because higher mortality among
males produces a scarcity of men beyond early
adulthood. More boys than girls are born (about
105.5 boys for every 100 girls), but that ratio de-
clines within a birth cohort (the persons born
during the same year or other period) as it grows
older, so that in the twenties there are about
equal numbers of males and females. In 1998,
the number of males per 100 females in the Unit-
ed States was 98.6 at ages twenty-five to forty-
four, 93.7 at ages forty-five to sixty-four, and
70.3 among persons age sixty-five and older. 

The sex ratio among older persons is even
more unbalanced for unmarried than for all per-
sons, as shown by the number of unmarried per-
sons by sex and age in the United States in 1998
(see Figure 1). Beyond about age forty, there
were more unmarried women than men—a dif-
ference that was greater at the older ages. In the
fifty-five to sixty-four age range, there were al-
most twice as many unmarried women as unmar-
ried men, and in the range of seventy-five and
older, more than three quarters of the unmar-
ried persons were women. 

The consequences of the decline in the sex
ratio in aging birth cohorts on the relative mar-
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Figure 1
Number of Unmarried Persons (In Millions) by
Sex and Age, United States, 1998

SOURCE: Author

riage prospects of older men and women are ex-
acerbated by the practice of men marrying
women younger than themselves—the typical
age difference between husband and wife being
greater for those who marry at older ages.
Among Americans marrying for the first time in
1990, the median age of the men was 1.9 years
greater than that of the women. Among persons
remarrying after divorce, the male-female differ-
ence in median age was 3.2 years, and among
persons remarrying after being widowed it was
9.1 years. 

As a result of male-female mortality differ-
ences and age disparities between husbands and
wives, the remarriage rate of divorced and wid-
owed persons is substantially higher for men
than for women. For instance, in 1990 (the last
year for which data are available) the number of
marriages per 1,000 persons was 105.9 for di-
vorced men but only 76.2 for divorced women,
and the rate for widowed persons was 23.8 and
5.2, for men and women, respectively. 

It follows that the pattern of marital status by
age must differ substantially for men and women
(see Figure 2). In the United States in 1998, the
proportion of women who were married was
highest in the age range of thirty-five to forty-
four, in which a little more than 70 percent were
married. In contrast, the proportion of men who
were married was highest in the age range of
fifty-five to seventy-four, in which about 80 per-
cent were married. Among persons age seventy-
five and older, the proportion married was more
than twice as great for men as for women. 

Beyond the basic demographic facts, rela-
tively little is known about late-life marriages.
For instance, there is no systematic evidence on
how the very favorable marriage-market situa-
tion of older men affects the mate selection pro-
cess or the nature (such as relative husband—
wife power) of the marriages formed among
older adults. Little is known about how and
where middle-aged and older persons meet the
persons they marry and about the characteristics
they seek in potential spouses. Nor is much

Figure 2
Percent of Persons Married, by Sex and Age,
United States, 1998

SOURCE: Author
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known about how the marital choices, including
the decision to marry or not, of older persons are
affected by relatives, friends, and acquaintances.
The adult offspring of older persons who marry,
or who consider marriage, are of course often
concerned about how a parent’s marriage will af-
fect their inheritance. On the other hand, the re-
marriage of an elderly person sometimes eases
the burden of care on offspring and other rela-
tives. Whether adult offspring typically support
or oppose a parent’s decision to remarry is not
known. 

A desire to protect the financial interests of
heirs has led many remarrying older persons in
recent years to enter into prenuptial agreements
with their new spouses to keep their property
separate or in some other way to limit the claim
of each spouse on the property the other has at
the time of marriage. Placing property in trusts
for offspring, grandchildren, or other relatives is
also a common method used by wealthier per-
sons to protect heirs from adverse financial con-
sequences of remarriage. 

A deterrent to the remarriage of many wid-
owed persons is the loss or reduction of pensions,
medical insurance, or other survivors’ benefits
that remarriage can cause. This, along with the
value changes that have affected the living ar-
rangements of younger persons, has led to an in-
crease in nonmarital cohabitation among widows
and widowers. Some older couples who are op-
posed on religious grounds to living together
without being married have persuaded clergy-
men to perform marriage ceremonies without li-
censes or registration with the state so they can
feel married ‘‘in the eyes of God.’’ The preva-
lence of such informal marriages is not known,
nor is it known how persons in such marriages
report their marital status in census and other
surveys. 

NORVAL D. GLENN

See also MARITAL RELATIONSHIPS. 
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MEDIA
See IMAGES OF AGING 

MEDICAID
Millions of elderly people in the United

States have extensive health care needs and ex-
penses, but many have limited incomes or sav-
ings to help them cover the cost of care. Virtually
all elderly Americans have Medicare, the federal
health insurance program for elderly and dis-
abled Americans, to help pay medical bills. How-
ever, limits in the scope of benefits, coupled with
financial obligations for coverage, can impose a
serious financial burden. Elderly persons with
low incomes are particularly vulnerable to these
burdens because they are more likely to have
health problems than higher-income Medicare
beneficiaries, yet are less able to afford care. In
addition, they are less likely to be able to access
or afford the supplemental coverage that many
Medicare beneficiaries purchase to help fill in
Medicare’s gaps. 

Medicaid, a means-tested entitlement pro-
gram that provides health coverage to low-
income Americans, serves as an important com-
plement to Medicare by assisting low-income
Medicare beneficiaries with Medicare premiums
and cost-sharing, and by providing coverage for
prescription drugs and long-term care services
not available through Medicare. Medicaid’s sup-
plemental coverage helps many low-income el-
derly persons gain access to needed health
services and provides financial security from the
high cost of care. 

The need for medical assistance

In general, elderly persons are less healthy
and have greater health care needs than the gen-
eral population. Nearly a third of people age
sixty-five and over report that their health status
is poor or fair, compared to 18 percent of people
age 55 to 64 and just 6 percent of those age 25
to 44. A significant percent of elderly persons live
with serious or disabling health problems, such
as arthritis (56 percent), hypertension (53 per-
cent), and heart disease (36 percent), and many
live with multiple chronic conditions (69 per-
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cent). These are all conditions that require in-
creased contact with the health care system and
ongoing care, including frequent visits with a
health care provider, prescription medications,
and, at times, hospitalization or other inpatient
medical services. 

Medicare coverage

The Medicare program provides basic health
coverage to most persons age 65 and older, re-
gardless of income, assuring them access to the
health system and protection from financial ca-
tastrophe when illness strikes. Medicare consists
of two parts: Hospital Insurance (Part A), which
covers inpatient hospital care, limited skilled
nursing facility care, and home health and hos-
pice services, and Supplementary Medical Insur-
ance (Part B), which covers physician and
outpatient hospital services, as well as some other
screening, laboratory, and home health services.
However, the program does not cover all medi-
cal services that elderly people need (most nota-
bly, prescription drugs and nursing home care)
and requires beneficiaries to pay monthly premi-
ums and some portion of the cost of services at
the point of care. For example, in 2002 the de-
ductible for Part A was $812 and beneficiaries
had to pay some portion of the charge for ex-
tended hospital stays. Medicare also requires a
monthly ($100 in 2002) premium for Part B cov-
erage ($54 in 2002) and 20 percent coinsurance
after the Part B deductible ($100 in 2002) is met.

While many Medicare recipients purchase
supplemental insurance to help with these cost-
sharing obligations, these requirements can im-
pose a substantial financial burden on the more
than eleven million elderly Medicare beneficia-
ries (36 percent) who are poor or near-poor (see
Figure 1). Not only do many Medicare beneficia-
ries live on modest incomes, but most rely on So-
cial Security benefits as their main source of
income. Social Security benefits are often quite
modest—the average in 2001 was about $800 per
month. However, these benefits are the major
source of income for nearly two-thirds of ben-
eficiaries. Living on fixed incomes with little
potential for additional earnings leaves these
beneficiaries with minimal cushion to absorb ad-
ditional medical costs. 

The potential burden of medical costs is par-
ticularly important to low-income elderly people
because they are more likely to need medical ser-
vices than higher-income beneficiaries. Poor el-

Figure 1

SOURCE: Urban Institute estimates based on 2000
Current Population Survey. Kaiser Commission on
Medicaid and the Uninsured.

NOTE: In 1999, the federal poverty level was $8,240
for individuals, $11,060 for couples.

derly Medicare beneficiaries are nearly twice as
likely as higher-income beneficiaries to report
their health status as fair or poor, and they are
more likely to live with multiple chronic condi-
tions and functional limitations than elderly peo-
ple with higher incomes. Poor health status and
chronic medical conditions translate into higher
costs due to the increased need for medication
and physician supervision, as well as the need for
nonmedical support services such as transporta-
tion and personal care assistance with daily tasks
such as bathing and cooking. 

To provide assistance in covering the cost of
uncovered Medicare services and Medicare cost-
sharing, many elderly persons have supplemen-
tal coverage in addition to Medicare. There are
different types of supplemental coverage, and
the cost and scope of benefits vary. Thirty-six
percent of Medicare beneficiaries have employ-
er-sponsored retiree coverage. This type of cov-
erage is typically very generous, covering a wide
range of benefits and limiting beneficiaries’ out-
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of-pocket costs. Another source of supplemental
coverage is individually purchased Medigap poli-
cies, which about a quarter of Medicare benefi-
ciaries hold. Beneficiaries pay monthly
premiums for Medigap coverage—on average
$100 per month, though policies range in cost
from about $1,400 to $4,700 per year, depend-
ing on where a person lives, the level of coverage
they obtain, and their age. 

Supplemental coverage of Medicare benefi-
ciaries varies significantly by income (see Figure
2). Higher-income beneficiaries are more likely
to have worked in jobs that offer retiree cover-
age, and higher- and moderate-income benefi-
ciaries are also more likely to purchase Medigap
policies. Lower-income beneficiaries, in contrast,
are more likely to rely solely on Medicare. This
difference in coverage exists because low-income
elderly people are less likely to have worked in
jobs that offer private supplemental coverage
after retirement. In addition, though many pur-
chase Medigap policies, the high cost of such cov-
erage is unaffordable for some. 

Ultimately, poor Medicare beneficiaries bear
a disproportionate burden in out-of-pocket
health care costs, spending more than a third of
their income on health care, compared to 10 per-
cent for higher-income beneficiaries. These costs
may lead some elderly people into impoverish-
ment or force them to choose between covering
their health care costs and paying for other basic
necessities. 

Medicaid coverage for elderly persons

Medicaid, the nation’s major public financ-
ing program for providing health and long-term
care coverage to low-income people, fills in Med-
icare’s gaps for millions of low-income elderly
people. Medicaid is jointly funded by federal and
state governments and administered by the
states. Enacted as Title XIX of the Social Security
Act in 1965, the program has evolved from one
that primarily covered people receiving cash as-
sistance to being an essential provider of health
and long-term care coverage for over forty mil-
lion low-income Americans. 

Medicaid coverage is targeted to people who
have low incomes, few assets, and who fall into
particular categories, such as low-income chil-
dren, some poor parents, pregnant women, peo-
ple with disabilities, and elderly persons. In
1998, the program covered over four million el-

derly people, accounting for about 10 percent of
total Medicaid enrollment and about 12 percent
of elderly people on Medicare. 

There are several pathways through which
elderly people can become eligible for Medicaid
assistance, and the scope of coverage varies ac-
cording to which pathway is used (see Table 1).
The poorest Medicare beneficiaries—those who
are receiving or eligible for cash assistance
through the Supplemental Security Income
(SSI) program—receive assistance with all of
Medicare’s financial requirements and are also
covered for the full range of Medicaid benefits.
These benefits wrap around and supplement
Medicare coverage. People who have exhausted
their personal resources paying for health and
long-term care services to the point that their
available incomes fall below cash assistance in-
come standards are also eligible for the same
level of benefits. States also have the option to
provide this level of coverage to elderly persons
with slightly higher incomes or assets. 

The majority of elderly people receiving
Medicaid assistance fall into one of these groups
and receive full Medicaid benefits. Because Med-
icaid supplements Medicare benefits, these bene-
ficiaries (known as dual eligibles) rely on Medicaid
primarily for services not covered by Medicare,
such as prescription drugs and long-term care,
and for coverage of Medicare’s premiums and
cost-sharing. 

Other low-income beneficiaries are eligible
to receive assistance primarily limited to Medi-
care financial requirements (most notably, Part B
premiums and cost-sharing), through four relat-
ed programs, which are often referred to as the
buy-in programs or ‘‘Medicare savings programs.’’
Since the programs’ inception in 1965, states
have had the option to buy-in the poor to Medi-
care by paying their Part B premium and cost-
sharing. In the late 1980s and the 1990s, the fed-
eral government expanded the Medicaid buy-in
to assist low-income Medicare beneficiaries with
the growing cost of Medicare premiums and
cost-sharing. The first initiative was the Qualified
Medicare Beneficiary (QMB) program, through
which Medicaid pays the Medicare cost-sharing
requirements and the Part B premium for bene-
ficiaries with incomes below the federal poverty
level (in 2000, the poverty level was $8,350 for an
individual and $11,250 for couples) and limited
assets. The Specified Low-Income Medicaid
Beneficiary (SLMB) program pays the Part B
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Figure 2
Health Insurance Coverage of Medicare Beneficiaries, 1998
SOURCE: Urban Institute analysis of 1998 Medicare Current Beneficiary Survey. Kaiser Commission on Medicaid and the Uninsured.

NOTE: Columns may not sum to 100 percent; employer/retiree includes both beneficiaries who have supplemental
insurance from a former employer or union and those who are still working and whose current employer is their primary
source of insurance.

premium for people with incomes between 100
and 120 percent of the federal poverty level and
limited assets. Finally, the Qualified Individual
(QI) programs provide a set amount of money to
provide some assistance to Medicare beneficia-
ries with higher incomes (up to 175 percent of
poverty) on a first come, first served basis. 

Delivering Medicaid services to elderly
persons

Because of the more extensive health care
needs of elderly Medicaid beneficiaries, the el-
derly population accounts for a substantial share
of spending under Medicaid. Of the $169 billion
in total Medicaid expenditures in 1998, $46 bil-

lion (27 percent) was spent on services for the 10
percent of beneficiaries who were low-income el-
derly persons. Nearly three-quarters of Medicaid
spending on the elderly population was for long-
term care services, primarily nursing-home care;
about 7 percent was for prescription drugs; and
nearly 6 percent was payments to the Medicare
program for premiums or cost-sharing. Largely
due to the high cost of long-term care, elderly
beneficiaries had the highest per capita expendi-
tures of any Medicaid eligibility group (see Fig-
ure 3). 

One of the most important roles that Medic-
aid plays for elderly Americans is financing long-
term care. With nursing-home care averaging
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Table 1
Medicaid’s Protections for Medicare Beneficiaries
SOURCE: Kaiser Commission on Medicaid and the Uninsured

NOTE:The first three programs are entitlements; the last two are block grants available on a first-come, first-serve basis.

more than $50,000 per year and regular assis-
tance in the community costing more than
$10,000 per year in 2001, long-term care can be
quite costly and can drain private resources
quickly. Medicaid is the major public program
that covers nursing-home care; the program fi-
nances care for over two-thirds of the nation’s
nursing-home residents and pays nearly half of
all nursing-home costs in the nation. However,
because Medicaid coverage is available only to
low-income individuals, many people in nursing
homes who receive Medicaid assistance must
spend down, or deplete, their personal resources
before Medicaid assistance is available. They
must also continue to contribute any available in-
come from Social Security or pensions toward
the monthly cost of their care. 

In response to the high cost of nursing-home
care and people’s desire to remain in their com-
munity, all states also offer home health and
home and community-based services (HCBS)
under their Medicaid programs; some states also
offer personal care services. These services pro-
vide assistance to people in the community and
may target a specific mix of noninstitutional
long-term care services to a distinct population
or geographic area. While community-based ser-

vices are crucial to enabling many elderly per-
sons with long-term care needs to remain in their
homes, they represent less than 10 percent of
Medicaid spending and have not been shown to
reduce nursing-home utilization. A 1999 Su-
preme Court decision (Olmstead v. L.C.) has
helped to promote the broader use of home care
as an alternative to institutionalization for people
with disabilities, and it may create pressure to in-
crease the amount and share of Medicaid re-
sources devoted to community-based long-term
care. 

Medicaid’s role in covering the cost of pre-
scription drugs to Medicare beneficiaries with
low incomes is another key function of the pro-
gram for elderly persons. Outpatient drug thera-
py has become an increasingly important part of
the therapeutic regimen for millions of elderly
Americans. In 1996, eight out of ten Medicare
beneficiaries utilized prescription drugs on an
ongoing basis as a way of managing chronic con-
ditions, delaying or even preventing the onset of
serious illness, or substituting for more invasive
methods of care. Prescription drugs come at a
substantial cost, however, and, on average, range
from $800 to $1,400 per person, per year (as of
2001). People who do not have insurance to help
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Figure 3

SOURCE: Urban Institute estimates, 2000, based on
HCFA-2082 and HCFA-64 Reports. Kaiser
Commission on Medicaid and the Uninsured.

NOTE: Expenditures do not include DSH, adjustments,
or administrative costs.

with these costs are less likely to fill prescriptions,
and they may pay more for some drugs because
they cannot participate in pharmacy discounts
negotiated by insurers. All states cover prescrip-
tion drugs under their Medicaid programs, a
benefit that accounted for over 8 percent of total
program spending in 1998. One-quarter of Med-
icaid spending on drugs is on behalf of elderly
beneficiaries. 

For both long-term and acute care services,
elderly persons receiving Medicaid face particu-
lar challenges in receiving health services from
both Medicare and Medicaid programs. Medi-
care remains the primary source of insurance for
elderly people, while Medicaid covers wrap-
around services. Depending on how a state’s Med-
icaid program works, dual eligibles may have to
see different providers for different services—
one for their acute care needs and one for their

long-term care needs. This situation creates con-
fusion among beneficiaries, is administratively
difficult for providers, and may encourage the
programs to try to shift the cost of care to each
other. The growing use of managed care, which
relies on a restricted network of providers for
services, in both Medicare and Medicaid pro-
grams for the elderly population, brings yet an-
other layer of complexity to coordination of
services. However, without the services in Medic-
aid to complement Medicare coverage, the four
million elderly dual eligibles would have their
substantial health needs go unmet. Medicaid
functions as a true safety net for Medicare’s most
vulnerable and sickest beneficiaries. 

Medicaid’s impact

Medicaid supplemental assistance makes a
difference in the lives of the elderly people en-
rolled in the program. Problems in getting medi-
cal care are often tied to financial barriers: If
people cannot afford to pay their share for ser-
vices, they often delay or avoid seeking care,
which ultimately compromises their health status
and results in greater suffering and mortality.
Medicaid coverage helps remove financial barri-
ers to care and substantially improves access to
health care for Medicare beneficiaries. Despite
their greater health care needs, dual eligibles are
much more likely than beneficiaries without any
supplemental coverage (Medicare only) to have
regular check-ups and to obtain care in a timely
manner (see Figure 4). People who receive both
Medicare and Medicaid are also more likely to
have a usual source of care than are those who
have no supplemental coverage, an indicator
that Medicaid helps people gain entry into the
primary health care system and receive basic
health services. 

Dual eligibles also have lower out-of-pocket
spending than other beneficiaries, spending four
to five times less of their income on health care
than the average Medicare beneficiary (see Fig-
ure 5). While other types of supplemental insur-
ance may also moderate Medicare beneficiaries’
out-of-pocket costs, people receiving Medicaid
assistance are in the lowest income group, but
they also spend far less of their income on medi-
cal care. 
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Figure 4
Access to Care for Medicare Beneficiaries,* 1999
SOURCE: Barents Group of KPMG Consulting analysis of the 1999 Medicare Current Beneficiary Survey.

NOTE: *Community residents only.

Future challenges in Medicaid coverage
of elderly persons

Medicaid has made great strides in assuring
access to care and alleviating financial burdens
for elderly Americans. The program is a critical
source of assistance to four million low-income
elderly people. However, despite its importance
as a complement to Medicare, Medicaid still faces
many challenges in serving current and future
beneficiaries. 

One of the biggest challenges facing Medic-
aid is the aging of the general population, which
will increase demand for Medicaid services in the
future and place a larger financial burden on the
program. The elderly population in the United
States is expected to double to 70 million people
by 2030, and the population over age eighty-five
is expected to grow more than fourfold by 2050
to over 18 million people. These demographic
changes are not only likely to lead to a greater
number of people relying on Medicaid, but also
are likely to greatly increase expenditures, as el-
derly Medicaid beneficiaries are high users of
some of the most costly services in the program—
long-term care and prescription drugs. 

Medicaid’s growing role in caring for the
poorest elderly Americans and filling in Medi-

care’s gaps occurs at a time when the federal and
state governments, with limited resources, are
likely to be addressing other, often competing,
policy issues. For example, future changes to the
Medicare program that add benefits (i.e., pre-
scription drugs) or enact changes to the structure
of the program could lead to increased costs for
Medicaid and strain state financing. Many state
governments operate under very tight budgets
and do not have additional resources to cover
these costs. Responsibility for financing the care
of the growing elderly population remains a
major policy challenge. 

Future additional burdens on Medicaid cov-
erage of elderly Americans are especially prob-
lematic in light of the fact that the existing
program still needs several improvements. Cur-
rently, Medicaid’s coverage of the low-income
Medicare population is limited. In 1997, the pro-
gram reached only half of all poor, and 13 per-
cent of near-poor, Medicare beneficiaries. States
have the option to extend full Medicaid benefits
to Medicare beneficiaries at higher income levels
or use more liberal methods for determining in-
come and assets for eligibility, but levels and al-
lowable assets generally remain low. In addition,
many Medicare beneficiaries who are eligible for
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Figure 5
SOURCE: American Association of Retired Persons, 1997. Lewin estimates based on 1993 Medicare Current Beneficiary
Survey Cost and Use data projected to 1997. Kaiser Commission on Medicaid and the Uninsured

NOTE: *Noninstitutionalized beneficiaries age sixty-five and older. **Not enrolled in Medicaid. The 1997 federal poverty
level of people over age sixty-five was $7,698 for individuals and $9.712 for couples.

Medicare premium assistance through the buy-
in programs, particularly the SLMB and QI pro-
grams, are not enrolled. Lack of significant out-
reach efforts, complex and burdensome
enrollment processes, and limited benefits all
contribute to limited enrollment. Simplified or
automatic eligibility determination and a mean-
ingful benefit would help expand the scope of
Medicaid coverage for low-income elderly per-
sons. 

The Medicaid program must also work to as-
sure access to high quality health services for this
vulnerable population. With rising prescription
drug costs and utilization, states are looking into
various methods to control spending in this area,
including restricting access to expensive brand-
name drugs or limiting the number of prescrip-
tions a beneficiary can fill. Such efforts could lead
Medicaid to restrain, rather than expand, its role
in providing prescription drug coverage at a
time when prescription drugs’ importance to
maintaining health is growing. 

Medicaid can also improve the provision of
long-term care to elderly persons. Despite im-
provements in nursing-home quality following
comprehensive nursing-home reforms in the late
1980s, serious problems persist in many facilities.

In addition, the supply of community-based ser-
vices falls far short of demand. Increases in pay-
ment levels to levels that allow facilities to
properly care for elderly persons and a greater
commitment to providing community-based ser-
vices can enhance the quality of care and the
quality of life for elderly Medicaid beneficiaries.

Medicaid is critical to making Medicare work
for over four million elderly people in the United
States. Despite the importance of Medicare’s uni-
versal coverage, millions of elderly Americans
struggle to gain access to the health care they
need. To assure Medicare’s adequacy for cover-
age of elderly persons in future years, it is impor-
tant to maintain and improve the assistance with
financial obligations and additional benefits that
Medicaid provides today. 

RACHEL GARFIELD

DIANE ROWLAND

See also LONG-TERM CARE; LONG-TERM CARE FINANC-

ING; MEDICARE MEDIGAP; POVERTY. 
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MEDICALIZATION OF AGING
As a discipline and a ‘‘worldview,’’ medicine

has been one of the most important and powerful
forces in the twentieth century. As a paradigm,
the biomedical model focuses on individual or-
ganic pathology, physiological etiologies, and
biomedical interventions. 

Turner (1987) delineates the medical model
as one in which disease is interpreted regarded
as a direct result of malfunctions within the
human body. The model ‘‘assumes that all
human dysfunction might eventually be traced to
such specific causal mechanisms within the or-
ganism,’’ and it ‘‘presupposes a clear mind/body
distinction where ultimately the causal agent of
illness would be located in the human body’’
(Turner, p. 9). The sociological model, according

to Turner, stands in contrast to the biochemical
model of disease by allowing, if not demanding,
attention to the cultural specificity of medical
science. Brown (1996) and others (Estes and
Binney, 1989; P. Fox, 1989) highlight the impor-
tance of looking at social causation and the way
that the discovery of a disease affects its labeling
and treatment. Naming a condition through di-
agnosis initiates the labeling process and locates
the parameters of normality and abnormality.
Thus, diagnosis is an integral aspect of the illness
experience. Medicine may have emotional, polit-
ical, and economic impacts. 

Medicalization describes a process through
which largely social issues may be redefined as
medical problems, thus increasing the jurisdic-
tion of medicine. Critics argue that medicaliza-
tion is a strategy for extending professional
dominance and/or institutionalized social con-
trol. Some suggest that medical social control en-
sures social cohesion by focusing on curing and
containing diseases that could otherwise disrupt
life. Bury (1991) discusses not only the inadequa-
cy of the biomedical model but also of all one-
dimensional sociological models of illness and
disability labels. Broom and Woodward (1996)
cite positive aspects of medicalization for individ-
uals, such as validation, a sense of relief, and sup-
port. They explicate the utility of distinguishing
between ‘‘over-medicalization,’’ which is typically
viewed as negative, and ‘‘constructive medical-
ization.’’ A reversal, or process of demedicaliza-
tion (R. Fox, 1994), can also occur—for example,
the redefinition of homosexuality from a mental
illness to a lifestyle choice. 

In 1951, Talcott Parsons observed that medi-
cal diagnosis could legitimize a range of human
troubles in cases where behavior could be under-
stood and/or blame removed through a process
of medical examination (such as chronic fatigue
syndrome). A key goal of medicine, in Parsons’s
view, is assuring compliance with medical au-
thority. Arguably, power is exerted in medical
practice via the dominance and techniques of
biomedical science. If medical authority is unsta-
ble, or the definition of illness is contested, issues
of medical and social control are more likely to
surface. 

Medicine as an institution achieves social
control over potentially deviant populations
(e.g., violent offenders) by expanding medical
categories. Zola (1972) suggests that medicine
has become a form of social control comparable
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to religion and law. Medicalization, through dis-
ease typifications, medical authority, and the la-
beling of illness (or behaviors) as deviant from
everyday life, has important political conse-
quences: ‘‘The medical profession. . .has a virtual
monopoly over anything that is defined as illness
or a ‘medical treatment’’’ (Conrad and Schnei-
der, 1992, p. 36). 

The medical model has assisted in the trans-
formation of health and other human needs into
commodities for specific economic markets in
ways that have promoted a gargantuan and high-
ly profitable (but not necessarily most efficacious)
trillion-dollar medical-industrial complex. For
example, the desire for a ‘‘silver bullet’’ to cure
health problems reflects the tendency of doctors
to medicate and of health care consumers to pre-
fer to be medicated. One example is taking cho-
lesterol medicine rather than changing behavior
(e.g., eating less fats or exercising). Both tenden-
cies are consistent with how medicine and society
have constructed illness and how to treat it via
pharmaceuticals. The result may be an over-
medicated population. Clearly, not only are
there financial costs to such approaches to health
care, but emotional, physical, and social ones as
well. 

‘‘Biomedicalization’’ is another term used to
describe the medicalization process, through
which an increasing number of human problems
are classified under the rubric of bioscientific
medicine and its corresponding technological in-
terventions. Estes and Binney (1989) note that
within aging, two dimensions of biomedicaliza-
tion are essential: (1) the social construction of
aging as a medical problem—that is, thinking of
aging itself primarily as a disease and/or medical
problem as defined by medical practitioners, and
(2) the ‘‘praxis,’’ or practice of seeing aging as a
medical problem, and the subsequent behaviors
and policies that grow out of the biomedical con-
ceptualization of aging. 

The biomedical model emphasizes the clini-
cal treatment and management of diseases of
older adults as defined and treated by medical
practitioners—while giving marginal attention to
the social and behavioral processes and problems
of aging. Lock (2000) contends that conceptions
of ‘‘normal’’ and ‘‘abnormal’’ health are intrinsi-
cally tied to cultural and political constructions of
‘‘moral order.’’ She explores aging as a way to in-
vestigate how morality is articulated through a
picture of decline and impairment. Accordingly,

it is not possible to try to separate categories of
health and illness—and here, aging—from the
context in which they are embedded. Renée Fox
(1994) also attests the importance of situating
conceptions of medicalization in time and place:
‘‘What is defined as health and illness, normality
and abnormality, sanity and insanity varies from
one society, culture, and historical period to an-
other’’ (p. 403). 

As the primary way of viewing the world of
aging, or ‘‘institutionalized thought structure’’
(Berger and Luckmann), the medical model
influences everything else—research and the de-
velopment of knowledge in the field, gerontolog-
ical and geriatric practice, policymaking, public
perceptions (Estes and Binney), and subjective
experiences. The equation of old age with illness
has encouraged society to think about aging as a
pathological, abnormal, and undesirable state, a
view that in turn shapes the attitudes of members
of society toward elderly persons and of older
adults toward themselves (Estes). ‘‘Sick role ex-
pectations’’ (Parsons, 1951) of appropriate be-
havior when ill may result in social withdrawal,
reduction of activity, increased dependency, and
the loss of self-esteem, efficacy, and personal
sense of control—each of which increases the so-
cial control of elderly persons through medical
definition and management (Estes and Binney).
The critical perspective purports that ‘‘Casting
persons in the sick role is regarded as a powerful,
latent way for the society to exact conformity and
maintain the status quo’’ (R. Fox, p. 404). 

The dominance of the medical model in
aging obscures the extent to which illness and
other problems of older adults are influenced
by potentially modifiable social factors, such as
income and education, safe and supportive hous-
ing environments that promote healthy behav-
iors, opportunities for meaningful human
connections, the lack of public policy emphasis
on (or financing for) rehabilitation, and a better
understanding of subjective experiences and
quality of life. Biomedical thinking diverts atten-
tion, and subsequently solutions, away from re-
search to understand sociological ‘‘root causes’’
of health, including social, economic, and envi-
ronmental elements (Estes et al.). 

Despite the reality that the greatest burden
of disease in old age now stems from chronic,
rather than acute, conditions, public policy re-
garding medical care for seniors clings to a medi-
cal-engineering model, which constructs health
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and illness on the basis of a rational system of
causes within the context of the body’s cellular
and biochemical systems. This model implies a
reliance on an ‘‘expert’’ to fix problems (typically
after they occur), while also supporting society’s
growing investment in medical care and technol-
ogy as the primary determinant of good health,
in spite of the expanding body of research that
substantiates the significant effect on health in
old age of behavior, environment, social inequal-
ities, and myriad other factors. 

Clarke and colleagues (2000) depict ‘‘a new
biomedicalization’’ within health and illness,
which involves a shift from the past medicaliza-
tion of deviant behavior to a contemporary
biomedicalization of normalcy. Medicalization
occurs not only on conceptual, organizational,
and interactional levels that characterize the
past, but also on the new social, cultural, econom-
ic, and institutional forms of biomedicine. All of
this transpires within the increasingly corpora-
tized, privatized, and multinational context of
early twenty-first-century society. 

With illness viewed as ‘‘deviance’’ under
medicaliztion (Parsons, 1951; Zola, 1972; Con-
rad and Schneider, 1992), Clarke et al. critique
dominant conceptions that equate health with
what is defined as ‘‘normal’’ or normatively ac-
ceptable (the ‘‘gold standard’’ within biomedi-
cine). Conrad and Schneider observe that the
process of biomedicalization transfers definitions
of badness to sickness. With medicalization there
is a parallel unification of health (defined as free
from ‘‘disease’’) and rectitude in contemporary
society. 

Viewing old age and the life course through
a lens of disease and its surrounding rhetoric
only accentuates the increasing trend toward see-
ing the process of aging as something to be fend-
ed off and controlled. Such tendencies create a
conundrum for gerontologists, policymakers for
health and aging matters, society overall, and all
persons as individuals. This serves to reinforce
the already pervasive stigma of aging and of
older adults. A biomedical model of aging pre-
cludes an understanding of relevant social and
biological dynamics that profoundly shape old
age and aging both as experienced by individuals
and as ‘‘treated’’ by society through social policy
(Estes and Binney). 

The biomedicalization of specific conditions,
such as dementia, is also debated—for example,
whether senility is the site of pathology or an ac-

celeration of essentially normal aging. Gubrium
(1986) critically reviews of evidence for the ‘‘dis-
covery’’ of AD as a disease category, suggesting
it is not possible to differentiate dementing ill-
ness from normal aging. Therefore, attempts to
do so are mechanisms to create order in the com-
plex world of dementia. 

Patrick Fox (1989; P. Fox et al., 1999) dis-
cusses the historical shift in the biomedical con-
ceptualization of AD. Labeling AD as a specific
disease category reversed the notion of cognitive
decline as an inevitable part of old age and
brought aging into the purview of medicine. Spe-
cifically, the definition of AD as the primary
cause of senile dementia reflects biomedical
claims to the diagnosis and management of old
age. Cutler (1986) also analyzes the politics of AD
as a process whereby those who have interest in
creating new disease categories construct ‘‘facts.’’
This has greatly increased the number of cases of
what we now call Alzheimer’s disease and has led
to its being perceived as a significant social and
health problem. 

Patrick Fox et al. purport that conceptions of
the relationship between health and aging per-
meate social, cultural, and political images of old
age. Identification of AD indicates that cognitive
changes associated with aging result from specif-
ic disease processes that can be classified, under-
stood, and, ideally, prevented. Therefore, the
biomedicalization of senility is implicit in the des-
ignation of ‘‘Alzheimer’s disease’’ as a health and
societal problem that insinuates social, economic,
and biomedical imperatives to avoid disability in
old age. 

Thus, both contemporary and historical con-
testation over the definition of conditions like AD
is both inevitable and chronic in times of medical
dominance. The primacy of directing attention
to the disease rather than to the person is done
in the interest of a profession to enforce the ne-
cessity, if not the urgency, of the power granted
to scientific medicine. 

Although dementing illnesses involve a dis-
ease process for which biomedical research may
hold the key to an eventual cure, the reliance on
a biomedical model to explain experiences of de-
menting illness overlooks the social construction
of dementia and the impact of treatment and
care contexts on disease progression (Lyman), as
well as firsthand accounts of subjective experi-
ences. Lyman observes: ‘‘[The] biomedical view
of dementia is narrow, limited, and sometimes
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distorted in its ignorance of social forces that af-
fect the definition, production, and progression
of dementia’’ (p. 600). Few examples highlight
the biomedicalization of aging more concretely
than AD. 

The power of the medical model has sup-
pressed resources that might be applied to pur-
sue promising alternative social, behavioral, and
environmental approaches while instead encour-
aging the ‘‘magic-bullet’’ mentality of Americans
seeking the ‘‘nirvana’’ of a happy and eternal life,
according to Estes et al. Although biomedicine
merits a respected place for its contributions to
aging, its extension to and control over all aspects
of life diminish its effectiveness, diverting priori-
ty away from essential and critical research need-
ed to understand the complex social and
environmental factors that significantly shape
and structure, and may modify, old age and
aging. 

Lock warns that notions of normality imply
a dichotomy and suggest a need, and potential,
for correcting the ‘‘mistakes’’ of natural develop-
ment (p. 273). The dangers, as well as the bene-
fits, of the current medical model need continual
reevaluation. The flourishing medical ideology
both poses dilemmas and offers alternatives. Nei-
ther is without consequence. 

RENÉE L. BEARD

CARROLL L. ESTES

See also CRITICAL GERONTOLOGY; HEALTH, SOCIAL FAC-

TORS. 
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MEDICARE
When Medicare was established in 1965,

many of its supporters believed that insuring
persons age sixty-five and over was a precursor
to a national system of health insurance. The
Medicare program was thought to be just the
first piece of legislation towards this end. But in-
stead, Medicare has become the largest public
program of health insurance, and universal
health insurance is a reality only for older adults
and some persons with disabilities. 

Although in many ways Medicare has been
one of the most successful public programs of the
federal government, it has also faced criticism as
a result of its rapid expansion. At $222 billion in
spending in 2000, it represents about 12 percent
of the federal budget. Since the 1980s, it has been
a frequent target of efforts to reduce federal
spending. Major legislation enacted in 1997 as
part of the Balanced Budget Act set in motion the
most recent set of changes aimed at slowing the
growth of the program. (Legislation enacted in
1998 and 1999 mitigated some of these changes,
however.) The implications of an aging society,
moreover, are that Medicare will continue to
come under scrutiny, and perhaps face major
changes in the future. 

A brief history and overview

The issue of national health insurance was
debated periodically in the United States after
World War II. Gradually, the focus shifted to a
strategy to begin with older persons. President
John F. Kennedy made this one of his major
campaign issues in 1960. But it was not until
1965, during a period of considerable social ac-
tivism, that the legislation was finally passed. Per-
sons over the age of sixty-five were singled out
because they had higher rates of poverty and
lower rates of insurance than other groups. As a
social insurance program, the goals of Medicare
have been to provide equal access to care for
those who are eligible, supported by taxpayers
(who will later become beneficiaries). By most ac-
counts, it has been extremely successful. 

Initially, everyone over the age of sixty-five
in 1965 was eligible to participate in Medicare
when it began in July of 1966. After that, eligibili-
ty was limited to persons over the age of sixty-five
who qualified for some type of Social Security
benefit, usually as a worker or dependent. This
still captures about 98 percent of all persons age

sixty-five and older. In 1972, the program’s
scope was expanded to include persons who re-
ceive Social Security Disability Insurance, follow-
ing a two-year waiting period. In addition,
persons with end-stage renal disease—who face
costly kidney dialysis treatments— were also
added to the program. Over 39 million persons,
nearly one in every eight Americans, were en-
rolled in Medicare in 2000, up from 19 million
in 1966. 

The benefits covered by Medicare have been
altered little since 1965, although changes in the
way care is delivered in the United States have af-
fected the size of the various components of the
benefit package. Part A of Medicare, also called
Hospital Insurance, covers inpatient hospital ser-
vices, up to one hundred days of care in a skilled
nursing facility following a hospital stay, and hos-
pice care. Part B of Medicare, referred to as Sup-
plementary Medical Insurance, covers physician
services, outpatient hospital care, laboratory test-
ing, and ambulatory services. Home health care
services—skilled care such as rehabilitation ser-
vices provided to persons who are homebound—
have been subject to a number of changes in re-
cent years; presently these services are divided
between the two parts of the program. 

Part A of Medicare is financed by a payroll
tax of 1.45 percent of all wages assessed on both
employers and employees (when the program
began, that tax rate was 0.35 percent, and has
gradually increased over time). The rate of the
tax has not changed since 1986, although the
amount subject to tax has risen. In 1993, the
upper limit on the tax was eliminated so that all
wages are subject to the Medicare payroll tax.
Part B is voluntary and financed by premiums on
beneficiaries and by general revenues sufficient
to make up the level of spending required. The
premium initially paid 50 percent of the costs of
Part B, but legislation reduced this share begin-
ning in 1972 because Medicare’s costs were
growing substantially faster than incomes of ben-
eficiaries. It was set at 25 percent of the costs of
a beneficiary’s benefits on a temporary basis
starting in 1982, and it became a permanent re-
quirement in 1997. 

When Medicare began, it was dominated by
inpatient hospital care, which accounted for
about two-thirds of all spending. Indeed, most of
the focus of debate before Medicare’s passage
was on Part A of the program. But as care has
moved out of the inpatient setting, Part B has be-
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Figure 1

SOURCE: Health Care Financing Association, Office of the Actuary 1997

come a much larger share of the program. Care
in hospital outpatient departments and in physi-
cians’ offices now replaces many surgeries and
treatments formerly done only in inpatient set-
tings. In addition, skilled nursing facility care
and home health—referred to as post-acute
care—have also increased in importance over
time. When individuals leave a hospital after only
a few days, post-acute care is often needed as a
transition. But these benefits have also come
under increased scrutiny for moving Medicare
into the domain of long-term care services. 

Another original principle of the program
was that it would not interfere with the practice
of medicine. Payments were designed to be as
much like the standard insurance policies then in
place as possible. But costs for the program rose
rapidly almost from the beginning, and in the
mid-1970s it became clear that the government
needed to slow spending growth. This was done
largely through application of new payment poli-
cies. Traditional Medicare has remained a fee-

for-service program in which beneficiaries are
free to see any hospitals or doctors they wish. 

Changes in payment policies

Medicare is first and foremost an insurer for
elderly and disabled persons, setting rates of pay-
ment and contracting with private firms to pro-
cess and pay claims. Originally, Medicare
approved payments with little oversight of
charges that providers of care submitted. How-
ever, restrictions soon began to be added, and by
the mid-1980s, most of the payment systems for
various Medicare-covered services had been
modified. The most recent broad changes were
contained in the 1997 Balanced Budget Act
(BBA), which placed a particular emphasis on
the post-acute care area. New ways of paying for
care, as well as lower rates of payment were legis-
lated, although implementation has taken con-
siderably longer than expected. 

These changes were built on similar reforms
that date to the 1980s, when new payment sys-
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tems for hospitals and physicians were devel-
oped. Medicare served as a leader with these
reforms, fundamentally changing the way that
hospitals and doctors are paid. The hospital pay-
ment system for Medicare now pays a flat rate to
a hospital, based on the patient’s diagnosis.
While hospitals with varying characteristics may
be paid somewhat different rates, this was a
major move away from a system in which the
costs reported by the hospital were simply reim-
bursed by Medicare. This new system has en-
couraged hospitals to be more efficient, although
it has also resulted in some premature dis-
charges. Over time, however, this payment sys-
tem has been judged to be relatively successful.
It has helped to encourage movement away from
long inpatient stays and to more care being deliv-
ered outside of hospitals. Medicare has been
credited with contributing to an array of changes
that affect the health care system in general. 

Physician payment changes in Medicare
sought to rebalance the level of payments be-
tween primary-care physicians and specialists.
Payments for procedures by specialists have been
reduced relative to office visits to primary-care
physicians, for example, in order to elevate the
importance of basic care. Again, this has been rel-
atively successful, although the level of payments
is often criticized by physicians. Many other
health care insurers now use Medicare’s re-
source-based relative value scale (RBRUS). Both
hospital and physician payments require period-
ic updating, and Medicare is sometimes criticized
for falling behind in making adjustments in re-
sponse to new procedures, but the program has
been a major player affecting the delivery of care.

It remains to be seen whether the payment
changes in post-acute care and hospital outpa-
tient services will be as successful. Again, the goal
has been to move away from a cost-based system
and toward one that will provide incentives for
‘‘appropriate’’ levels of care. It has taken much
longer than anticipated to develop these new
payment systems, however, because there is
much less consensus about the amount of care
needed in particular circumstances. Not surpris-
ingly, efforts to implement these new systems
have been controversial. 

Consider the case of home health care—how
many home health visits should someone who
has had hip replacement surgery need? Little
careful research has been done to help address
such issues, and without standards or norms of

care it is difficult to devise a fair system. Howev-
er, spending on Medicare’s home-health benefit
grew from $3.3 billion in 1990 to $19.6 billion in
1997, so it is not surprising that it became a target
for change. This included an effort to introduce
a new payment system in stages and to demand
greater accountability from agencies to reduce
fraud and abuse. As a consequence, home health
care spending actually declined in the late 1990s.
Unfortunately, just as policy in 1997 was not de-
veloped with a full understanding of its ultimate
consequences, changes in the new payment sys-
tem are also likely to be undertaken with little
guidance. 

Other Medicare policies affecting health
care delivery

In addition to the influence of Medicare’s
payment systems, the program has had other im-
portant effects on the delivery of health care.
One of the most significant of these was the re-
quirement that hospitals treating Medicare pa-
tients must treat all those eligible, leading to the
desegregation in the 1960s of many hospitals
that had formerly excluded black Americans.
Medicare has also been a leader in the develop-
ment of data systems that have allowed research
into various issues, such as how care is delivered
in different parts of the country, and the creation
of various quality measurements. Medicare deci-
sions about coverage of certain procedures are
often used by private insurers for their decision-
making processes as well. Finally, included in
Medicare’s payments to hospitals are subsidies
for hospitals that provide medical education and
for those that treat a disproportionate share of
low-income individuals. Unlike many other pay-
ers of health care, Medicare contributes not just
to the costs for its own beneficiaries, but for other
activities that benefit all Americans. 

Private plans serving Medicare
beneficiaries

Beneficiaries have another option under the
Medicare program: they can choose to enroll in
a participating private plan and agree to get all
of their Medicare-covered services from that
plan. This plan—usually a health maintenance
organization (HMO)—agrees to provide care to
Medicare beneficiaries in a given geographical
area for a fixed monthly payment. When this
HMO option was established in 1983, it was in-
tended to save money for Medicare by paying
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plans at a rate of 95 percent of the costs of aver-
age enrollees. The new Part C of Medicare,
called Medicare+Choice, established by the BBA
renamed and modified the managed-care op-
tion. The intent of this change was to move Medi-
care further away from its traditional role as
insurer and expand its role as a purchaser of pri-
vate insurance. Additional types of plans, such as
private fee-for-service plans and physician- or
hospital-led insurance, are now also allowed to
participate in Medicare+Choice, although so far
only a few such plans have been offered to Medi-
care beneficiaries. 

Initially, when the HMO option began, pri-
vate plans attracted only a very small share of
Medicare beneficiaries, because HMOs require
beneficiaries to use only plan-approved doctors
and hospitals as a condition of coverage. Medi-
care has lagged behind the rest of the health care
system in part because beneficiaries can choose
to remain in traditional fee-for-service Medicare
and use services at will with no penalties at-
tached. To be more competitive with fee-for-
service, many HMOs offer beneficiaries services
in addition to those covered by Medicare, such as
prescription drug coverage—a strategy that be-
came more successful as the cost of supplemental
insurance elsewhere in the system rose rapidly.
Many of the HMOs offering further benefits do
so in those parts of the country where Medicare’s
monthly contribution to HMOs is high. Plans are
able to offer more benefits in part because benefi-
ciaries agree to abide by a stricter set of rules for
participation, such as using only doctors, hospi-
tals, and other health care providers who are on
a prescribed list. In exchange, beneficiaries usu-
ally face lower cost-sharing requirements, and
they sometimes have access to benefits such as
prescription drug coverage or dental care. 

Most studies of the private-plan option have
suggested that payments are more generous
than what it actually costs to provide services, so
that Medicare’s monthly payments to plans effec-
tively subsidize additional benefits for those in
private plans—and the option therefore fails to
save money for the government. Changes made
under the BBA were intended to reduce these
overpayments, but these changes have been con-
troversial and have contributed to a number of
plans withdrawing from the Medicare+Choice
system. BBA clearly did not accelerate the move
to more private coverage of Medicare beneficia-
ries. Some of the BBA changes were modified in
1999, but HMOs remain critical of the severity of

the BBA cutbacks. Although plans may still be
overpaid, both HMOs and their enrollees argue
that they should not be subject to slower rates of
growth in payments over time, as this restricts
their ability to continue offering extra benefits.
On the other hand, beneficiaries in fee-for-
service Medicare do not receive subsidies for
extra benefits, and higher payments to HMOs
may increase the gap in funding levels between
these two sources. 

In early 2001, about 5.6 million beneficiaries
participated in Medicare+Choice plans. While
still representing only about 14 percent of all
beneficiaries, this portion of Medicare has grown
rapidly since the early 1990s, though growth
slowed between 1998 and 2001. The viability of
the Medicare+Choice plan remains one of the
most important problems facing Medicare, and
also raises concerns about some of the broader
reform options now under consideration. 

Costs to beneficiaries

Although Part B of Medicare is voluntary,
because the premium required represents only
25 percent of the costs of the benefit, most who
are eligible choose to enroll. In addition to the
Part B premium, Medicare beneficiaries are re-
quired to pay an array of cost-sharing charges.
That is, beneficiaries must pay for a share of
much of the care they receive, either in up-front
costs (deductibles) or each time they visit physi-
cians (coinsurance). Both Parts A and B have a
deductible, and most of the services are subject
to some type of co-insurance. The Part A deduct-
ible ($776 in 2000) is particularly high. This re-
quires cost-sharing, and the required exclusion
of some benefits (such as prescription drugs)
from coverage have resulted in a less compre-
hensive benefit package than what is available to
many younger families. Consequently, a market
for supplemental insurance has arisen, either
supported by employers as part of a retirement
package or purchased specifically by beneficia-
ries (and referred to as Medigap). 

Persons covered by employer-subsidized re-
tiree benefits have the best coverage. The extra
coverage is usually quite comprehensive, and any
premiums that retirees must pay are usually sub-
sidized. This coverage usually fills in most of
Medicare’s required cost-sharing, as well as bene-
fits such as prescription drugs. In contrast, Medi-
gap plans are expensive and carry high
administrative costs. Those who enroll in these
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Figure 2

SOURCE: Health Care Financing Administration

plans get some protection from unusually high
expenses, but also face substantially higher finan-
cial burdens from the premiums. Regulations on
the Medigap market place controls on what can
be offered but not on the costs of plans. These
costs tend to be very high for the oldest beneficia-
ries and often are not available to beneficiaries
under age sixty-five. 

As noted above, beneficiaries also can obtain
additional benefits to supplement Medicare’s
basic package by enrolling in Medicare+Choice.
Cost sharing is lower, and some additional bene-
fits are usually offered for less than the price of
a Medigap plan. But these plans have also be-
come more expensive and less comprehensive
over time. 

Gaps in coverage for low-income beneficia-
ries are made up through Medicaid, a joint fed-

eral/state program to which most Medicare
beneficiaries can qualify if their financial re-
sources are low enough. In addition, legislation
enacted in 1988 established the Qualified Medi-
care Beneficiary Program, which allows Medic-
aid to further fill in the gaps. Later additions
include the Specified Low-Income Medicare
Beneficiary Program and the Qualified Individu-
al Program. These programs help to fill in Medi-
care’s cost-sharing or premium requirements for
low-income persons who do not qualify for full
Medicaid benefits, and each is targeted to a dif-
ferent income group. However, participation
rates remain a problem, reducing the effective-
ness of these programs. As a consequence, the
comprehensiveness of coverage for older Ameri-
cans and eligible disabled persons varies consid-
erably via this complicated environment of
patchwork supplemental benefits. 
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One important result of the absence of a
comprehensive Medicare benefit is the financial
burden that beneficiaries face in paying for their
own care. When the premiums that they pay for
Part B and supplemental insurance are added to
the direct expenses for care not covered by any
insurance, older Americans devote over 20 per-
cent of their incomes to health care on average.
This does not include the costs of long-term care
for persons in institutions. Those enrolled in the
Medicare+Choice program face smaller but not
insignificant burdens. In 1965, when Medicare
was instituted, the share of income that individu-
als paid for their care was about 19 percent. Med-
icare reduced that share, but it has gradually
risen over time as the costs of health care have
gone up faster than the incomes of older Ameri-
cans. Even without further requirements on ben-
eficiaries to pay more for their care, that share
will likely rise over time as health costs continue
to outpace retirement incomes. 

The future of Medicare

The future of Medicare has become a contro-
versial political issue, mainly because it is a large
and popular public program that faces projec-
tions of rapid growth in the future. As a govern-
ment program, either new revenues will have to
be added to support Medicare, or its growth will
have to be curtailed. Much of the problem is driv-
en by the expected increase in the number of
persons eligible for Medicare—from 39 million
in 2000 to 78 million in 2030—as the baby-boom
generation becomes eligible for benefits. While
the numbers covered by Medicare have already
doubled since 1966, this is likely to be a more sig-
nificant change because the share of the popula-
tion eligible for Medicare will also grow from one
in every eight Americans to more than one in
every five. 

One option for savings often discussed is an
increase in the age of eligibility, although this
would have only a small impact on the numbers
eligible if the age were to rise from sixty-five to
sixty-seven, for example. About 5 percent of ben-
eficiaries are in this age range, but they are con-
siderably less costly to insure than the average
Medicare beneficiary. Nonetheless, this option is
likely to be seriously debated as one means for re-
ducing Medicare’s costs. Another approach is to
limit eligibility to persons with low or moderate
incomes, changing dramatically the nature of a
program that has always been very inclusive. As

yet there seems to be little political support for
this latter option, although proposals to ask
higher income beneficiaries to bear a greater
share of Medicare’s costs (e.g., through an in-
come-related premium) is more often discussed.
One of Medicare’s strengths is its universality
and resulting broad-based taxpayer acceptance,
and making high-income persons ineligible
could undermine that support. 

Most of the political discussion in the late
1990s and early in this century continues to focus
on ways to make the program more efficient, but
there is little agreement on how to do this. The
two major strains of debate center on whether
extensive restructuring (relying on the private
sector to achieve efficiencies) is necessary, or
whether more incremental changes within the
current program would be sufficient. The Medi-
care+Choice program, for example, was enacted
in an effort to rely more upon the private sector
to find ways to hold down the rate of spending
growth. Supporters of using the private sector to
foster competition among plans serving the Med-
icare population would put private plans center
stage, with the traditional program offered as
just one of many options. This approach has
been termed premium support and would require
that beneficiaries wishing to stay in the tradition-
al plan or choose expensive options pay higher
premiums to do so. An even more dramatic re-
structuring proposal would simply give those
who are eligible the resources to buy private
plans with very little oversight. Supporters of
these approaches promote the likelihood of
greater efficiency from relying on private plans
as compared to the government. Thus, savings
would likely come both from charging some ben-
eficiaries more and from any benefits of competi-
tion. 

On the other hand, a substantial slowdown
in growth in 1998 and 1999 was achieved for
Medicare using traditional methods of limiting
payments and reforming the payment structure
for benefits, lending support to those who would
prefer to retain the current structure with its em-
phasis on a public program. Reforms would still
be needed, but might instead concentrate on im-
proving the Medicare+Choice payment mecha-
nism and adding more active management to the
fee-for-service piece of Medicare. Key issues in
the debate between these approaches center on
which will retain the highest quality of care and
the greatest protections for the beneficiaries of
the program. 
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Regardless of whether structural or incre-
mental approaches to change are adopted, it is
unlikely that the program can be maintained in
its current form without more revenues. A fur-
ther complicating policy issue arises over the
comprehensiveness of the benefit package. It is
difficult to imagine achieving greater efficiency
in the delivery of health care if major pieces of
that care, such as prescription drugs, are not in-
cluded in the basic benefit package. Both sides of
the debate generally agree that improvements in
the benefit package should be made, but this
adds to the complexity of any solution because
new benefits inevitably mean higher costs, put-
ting further pressure on the need for new reve-
nues and/or reforms in the current system. The
contentious debate on the prescription drug
issue in 2000 and 2001 is illustrative of the diffi-
culty in finding common ground for reforms. 

Finally, another issue that may add to the
costs of the Medicare program over time is re-
form of the protections for low-income beneficia-
ries. Low participation and state reluctance to
improve upon these protections suggest that
they might better be moved out of Medicaid and
into Medicare, but again this would raise costs for
the Medicare program. 

The future of Medicare will inevitably bring
changes: some will come from explicit policy and
legislative initiatives, but others will reflect the
rapidly changing nature of the health care sys-
tem as a whole. Medicare cannot be understood
or administered without an appreciation for its
interrelationships with the American health care
system, and an aging society will inevitably put
pressures on the program that will require new
approaches and new funding. 

MARILYN MOON

See also HEALTH INSURANCE, NATIONAL APPROACHES;
MEDICAID; MEDICATION COSTS AND REIMBURSEMENTS;
MEDIGAP. 
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MEDICATION COSTS AND
REIMBURSEMENTS

Prescription drugs are an important part of
medical care. Their proper use can lower hospi-
tal and nursing home stays and lead to an overall
decline in health care expenditures. However,
many older individuals lack insurance coverage
for such medications. This has led to a national
discussion of adding a prescription benefit to
Medicare for senior citizens. 

Prescription drug expenditures

According to the Centers for Medicare and
Medicaid Services, national spending on pre-
scription drugs in the United States totaled $85.2
billion in 1998, more than double the level of
total spending in 1990. Spending for pharma-
ceuticals is expected to continue rising, by some
estimates more than 10 percent annually until at
least 2010. 

This dramatic increase in prescription drug
spending, much larger than that seen in other
areas of medical care spending, has several
causes. First, there has been a rapid increase in
the number of new drugs entering the market-
place. From the early 1960s to the early 1990s,
the annual number of new molecular entities
(NMEs) receiving approval from the Food and
Drug Administration (FDA) nearly doubled,
from an average of fourteen in the 1960s to twen-
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ty-six in the early 1990s. By 1999, the annual
number of NMEs approved had increased to
thirty-nine. While some of these NMEs represent
new treatments, many are intended as replace-
ment drugs, possibly with fewer side effects.
These new drugs are often more expensive than
those they are intended to replace. 

A second reason for the increase in prescrip-
tion drug expenditures is the large amount of di-
rect-to-consumer advertising for prescription
drugs that has appeared since the FDA lifted its
ban on such advertising in 1985. In response,
pharmaceutical firm expenditures for direct-to-
consumer advertisements rose significantly, from
$55 million in 1991 to $1.8 billion in 1999 (Na-
tional Institute for Health Care Management).
This increase in advertising affects prescription
drug expenditures in two ways. First, these ad-
vertisements lead to an increase in the demand
for many name-brand prescription drugs. Sec-
ond, the advertising expense increases the costs
faced by pharmaceutical firms, which are in part
passed on to consumers in the form of higher
prescription drug prices. 

Finally, the aging of the U.S. population is
contributing to increased spending on pharma-
ceutical products. The number of individuals
over age sixty-five has grown for the past several
decades, and is expected to double between 2000
and 2050. This increases the number of individu-
als at risk for chronic and disabling conditions
that often require prescription medications. For
example, according to a study by the Depart-
ment of Health and Human Services, in 1998, in-
dividuals age sixty-five and older accounted for
forty-two cents of every dollar spent on prescrip-
tion drugs even though they accounted for only
approximately 13 percent of the population. 

Each year, 87 percent of Medicare beneficia-
ries need to fill at least one prescription. The ma-
jority of Medicare beneficiaries (56 percent) use
prescription drugs that cost more than $500 per
year, and 38 percent use drugs that cost $1000
or more (Department of Health and Human Ser-
vices). A 2000 study by John Poisal and George
Chulis that examined prescription drug expen-
ditures and insurance coverage of Medicare ben-
eficiaries found that, in 1996, the average
beneficiary spent $673 on prescription drugs. 

Insurance coverage

Approximately one-third of all Medicare
beneficiaries have no prescription drug cover-

age. This lack of coverage disproportionately af-
fects Medicare beneficiaries near the poverty
level, those in rural areas, and those age eighty-
five and older. While some may receive assis-
tance through state pharmacy programs, out-of-
pocket expenditures for beneficiaries without
coverage for prescriptions are significantly
higher than for those with coverage. For exam-
ple, Poisals’ and Chulis’s study found that in
1996, annual out-of-pocket expenditures aver-
aged $463 for Medicare beneficiaries without
prescription drug coverage, compared with $253
for those with coverage. These out-of-pocket dif-
ferences existed even though beneficiaries with-
out coverage filled five fewer prescriptions per
year, on average, than those with prescription
drug coverage. 

Medicare beneficiaries with prescription
drug coverage receive such coverage from a vari-
ety of sources. Poisal and Chulis report that the
majority of Medicare beneficiaries receive sup-
plemental drug coverage from private sources,
either from an employer (31 percent) or from a
purchased Medigap policy (10 percent). The re-
maining beneficiaries with drug coverage receive
such coverage from Medicaid (11 percent) or
through a Medicare HMO (8 percent). 

Employer-provided coverage. Like many
health insurance benefits from employment,
drug benefits from former employers tend to be
fairly generous. However, due to changes in ac-
counting standards and rising health care costs,
the proportion of firms offering health insurance
coverage to retirees has been declining. Even
firms that continue to provide such insurance
have been reducing or eliminating prescription
drug coverage. A 2000 study by Hewitt Associates
indicated that 36 percent of large employers
planned to reduce prescription drug coverage
for retirees age sixty-five and over during the
next three to five years. 

Medigap policies. Individual Medicare ben-
eficiaries purchase Medigap policies to cover
some or all of the deductibles and copayments
for Part A or Part B services, as well as some un-
covered services, such as prescription drugs. Of
the ten standard Medigap policies available, only
three include prescription drug coverage. These
policies have fairly large copayments and deduct-
ibles, and also include an annual limit on drug
expenditures. For example, one standard policy
has a $250 deductible and provides 50 percent
coverage up to a limit of $1,250 per year. Anoth-

894 MEDICATION COSTS AND REIMBURSEMENTS



er standard policy has the same deductible and
coinsurance, but a coverage limit of $3,000 per
year. 

Medigap policies with drug coverage are
generally much more expensive, and have expe-
rienced larger increases in monthly premiums
than those that do not include drug coverage. A
2001 study by Weiss Ratings found that average
premiums for Medigap plans covering prescrip-
tion drugs increased by 37.2 percent from 1998
to 2000, while premiums for Medigap policies
that have no drug coverage rose by only 15.5
percent during the same period. 

Medicaid. Medicaid provides access to pre-
scription drugs for the poorest Medicare benefi-
ciaries. Medicare beneficiaries who, because of
low income, qualify for Supplemental Security
Income, or who are deemed to be medically
needy because of their extensive medical costs,
can qualify for full Medicaid benefits. These indi-
viduals pay neither the Medicare Part B premi-
um nor any of Medicare’s deductibles and
copayments. In addition, they are eligible for all
benefits provided by their state Medicaid pro-
gram, including coverage for prescription drugs.
Half of Medicare beneficiaries with incomes
below the poverty threshold are covered by Med-
icaid. 

Medicare HMOs. In 2000, 17 percent of
Medicare beneficiaries were enrolled in Medi-
care HMOs. Of these beneficiaries, 80 percent
are enrolled in HMO plans that include a pre-
scription drug benefit (Health Care Financing
Administration, 2000). There is, however, con-
siderable variation in the scope and generosity of
benefits across plans, and Medicare HMOs are
not available in all geographic areas. Many plans
use cost-containment measures in their prescrip-
tion drug coverage, such as copayments and low
spending limits (often as low as $1,000 annually).
Studies show that Medicare beneficiaries often
drop out of their HMO plans once they have ex-
hausted their drug benefits. This has led to new
restrictions on the ability of beneficiaries to
switch plans during the year. 

Prescription drug coverage in Canada

There is a national system of health insur-
ance in Canada. This program, however, does
not include coverage for prescription drugs. In-
stead, Canadian citizens may obtain supplemen-
tal coverage through an employer or by

purchasing a policy in the private market. In ad-
dition, for certain segments of the population,
such as senior citizens, each Canadian province
provides public coverage for other health ser-
vices that are excluded from the national health
insurance. Prescription drugs are covered in
these programs, but the exact level of benefits
varies across income levels and across provinces.

Proposals to increase prescription drug
coverage

Because of rising drug costs and the large
number of Medicare beneficiaries without pre-
scription drug coverage, there has been a grow-
ing debate in the United States concerning a
national drug benefit for senior citizens. For such
a benefit to become a reality, however, many de-
cisions must be made. For example, who will be
covered? Will the benefit be available to all Medi-
care beneficiaries or to only those below some
specific income threshold? A 1999 study by the
National Academy of Social Insurance (Gluck)
indicated that providing a drug benefit for all
Medicare recipients would increase the costs of
the Medicare program by 7 to 13 percent over
the next ten years. Other considerations include
whether the plan would be voluntary, how the
program would be administered, and which
methods of cost containment should be used. 

There have been four basic programs pro-
posed with these factors in mind. These propos-
als vary in both scope and the level of federal
involvement. Two of them involve changes in the
current Medicare program. 

Comprehensive Medicare reform. Since the
late 1980s, analysts and policy makers have be-
come increasingly concerned about the financial
health of the Medicare program. Increasing
health care costs and an aging population have
led to dire predictions concerning the viability of
this important government program. Many ana-
lysts have therefore called for a complete over-
haul of the Medicare program. Such a reform
would include an analysis of what types of cover-
age should be provided and how it should be fi-
nanced. Important choices would have to be
made concerning the level of benefits received by
senior citizens, and cost-control methods would
have to be adopted or expanded. It is possible
that a prescription drug benefit could then be
added to the program, but this would likely
occur only in tandem with a reduction in other
benefits or an increase in taxes and monthly pre-
miums. 
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Addition of drug benefit to current Medi-
care. Instead of reforming the entire Medicare
program, some analysts have suggested that the
government simply add a new prescription drug
benefit to the current program. This would be a
voluntary program that would be financed
through monthly premiums and general tax rev-
enues (in much the same way that Part B of Med-
icare is financed). The federal government could
make the benefit more affordable for low-income
senior citizens by providing them with a subsidy.

Federal subsidies for private insurance. A
third suggestion is for the federal government to
provide subsidies to senior citizens so that they
can purchase prescription drug coverage in the
private market. This policy increases access and
affordability of drugs to seniors with limited gov-
ernment involvement. 

State programs. Last, the federal govern-
ment could establish state grant programs target-
ed to provide drug coverage to low-income
senior citizens. At the beginning of 2001, twenty-
six states had some type of prescription drug
program in place to assist senior citizens and dis-
abled individuals. Many of these programs re-
quire senior citizens to pay part of the cost of the
drugs, but the levels of these copayments vary
widely from state to state. 

Each of these proposed reforms has merit,
yet they also generate concerns. It is possible that
a prescription drug benefit could be added to the
Medicare program, but this would likely occur
only if other benefits are reduced or taxes and
monthly premiums are increased. Accurately
predicting future prescription drug costs will be
difficult, and thus could lead to shortfalls in reve-
nues for the program. This would result in more
difficulty for the financially troubled Medicare
program. If the prescription drug program
through Medicare is voluntary and monthly pre-
miums are sizable, there could be a great deal of
adverse selection. Only Medicare beneficiaries
requiring numerous prescriptions each year
would join the program. This would make pre-
dicting the costs of the program much more com-
plex. A federal subsidy to help senior citizens
purchase drug coverage through private mar-
kets lowers government involvement, but will it
be possible for the private market to provide pre-
scription drug coverage that is affordable? Last,
state government leaders may be reluctant to
participate in a federal grant program if they are
concerned that the federal government will

eventually shift the cost of the program to the
states as costs rise. 

LINDA S. GHENT

See also MEDICAID; MEDICARE; MEDIGAP. 
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MEDIGAP
Since the enactment of Medicare in 1965,

there has been a market for supplemental insur-
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ance designed to fill the gaps in the program’s
coverage. The possession of supplemental insur-
ance is essential for most Medicare beneficiaries
because there are a number of gaps in Medicare
coverage, some of which can result in catastroph-
ically high out-of-pocket costs. Under Part A
(Hospital Insurance), patients face very high
daily co-payments ($792 in 2001) in the unlikely
event that they experience a hospitalization last-
ing over sixty days, and no coverage whatsoever
if a hospital stay exceeds 150 days. Under Part B
(Supplemental Medical Insurance), there is no
cap on out-of-pocket payments for the 20 per-
cent co-payment that is applied to the costs of
physician and other professional services. There
is also no coverage provided for other potentially
costly goods and services used by beneficiaries,
particularly prescription drugs and long-term
nursing home stays. Consequently, most benefi-
ciaries feel the need to acquire additional health
coverage. 

Supplemental insurance is the norm, there-
fore, and not the exception. An estimated 91 per-
cent of Medicare beneficiaries have such
coverage, with only 9 percent having Medicare
as their sole protection. Of the 91 percent, 17
percent are enrolled in Medicare managed care
programs, 27 percent have individually pur-
chased (or ‘‘Medigap’’) coverage, 36 percent
have coverage from an employer or former em-
ployer, and 11 percent are covered by Medicaid.
Each of these sources of coverage are discussed
below. 

Medigap insurance

Although all supplemental insurance is
sometimes referred to as ‘‘Medigap,’’ true Medi-
gap means something more specific: individual-
ly-purchased coverage that ‘‘wraps around’’ the
benefits included in the traditional, fee-for-
service Medicare program. Medigap policies al-
ways provide coverage for some or all of the co-
payments required of beneficiaries under Medi-
care, and often provide additional benefits that
are not covered at all by Medicare. 

More so than almost any other type of insur-
ance, Medigap policies have been subject to a
great deal of federal regulation. In 1980, Con-
gress passed the Baucus amendments, which
established voluntary certification standards sub-
sequently adopted by nearly all states. This legis-
lation specified that Medigap policies contain
certain minimum benefits, meet minimum loss

ratios (defined as the percentage of premiums
collected that are spent on providing covered
health care benefits), and provide various infor-
mation to prospective purchasers. 

Under the law, a Supplemental Health In-
surance Panel, composed of the secretary of
health and human services and four state insur-
ance commissioners, determined whether the
regulations in an applicant state met or exceeded
the model standards established by the National
Association of Insurance Commissioners. In
states meeting these standards, Medigap policies
issued in that state were considered to be in com-
pliance with the legislation, and companies were
allowed to use this information in their market-
ing. In cases where a state did not conform, in-
surance companies could ask the secretary to
review their policies individually. If a policy was
deemed to be conforming, then it would be
viewed as receiving certification, just like in states
that were in full compliance. All but a few states
adopted these standards; those that did not es-
tablished requirements of their own, which were
often far from stringent. 

Although the Baucus amendments were
deemed a success in reducing marketing abuses
and ensuring that policies provide decent bene-
fits with reasonable payouts, the problem that
remained was that with so many different config-
urations of benefits available, it was almost im-
possible for consumers to engage in effective
comparison shopping. This problem was dealt
with through the passage of the Omnibus Bud-
get Reconciliation Act of 1990 (OBRA-90), which
stipulated that all Medigap policies conform to
one of ten particular sets of standardized bene-
fits. 

The ten different types of Medigap coverage
are shown in Table 1. Each carrier selling Medi-
gap coverage must cover policy type A, which in-
cludes several ‘‘core benefits’’ contained in all ten
benefit packages: the inpatient daily hospital co-
payments for stays lasting more than 60 days; the
20 percent Part B co-insurance; and a deductible
for the first three pints of blood used. Benefits
that are contained in some of the other nine
packages include coverage for: 

• The skilled nursing facility (SNF) daily co-
payment

• The Part A hospital deductible
• The $100 Part B deductible
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Table 1
Standardized benefits covered by Medigap policies under OBRA-90.

SOURCE: National Association of Insurance Commissioners, Medicare Supplement Insurance Minimum Standards Model Act 6
(July 30, 1991).

• Either 80 percent or 100 percent of nonas-
signed physician charges in excess of Medi-
care’s reasonable charge

• Medical emergencies while traveling outside
of the United States

• At-home visits when recovering from an
acute illness when patients need help per-
forming activities of daily living, with a limit
of 40 visits per year and $40 per visit

• Fifty percent of prescription drug costs after
a $250 annual deductible is met, with a maxi-
mum annual limit of $1,250 or $3,000 in
benefits

• Coverage for preventive medical care visits
with an annual limit of $120

Most analysts have considered Medigap poli-
cy standardization under OBRA-90 to have been
successful, particularly because it has vastly sim-
plified consumer understanding of, and shop-
ping for, coverage. There are, nevertheless, a
number of problems remaining in the Medigap
market. First, the possession of Medigap policies
results in higher utilization and, therefore,
higher health care costs. Furthermore, because

Medigap is tied to the fee-for-service system,
there is a financial incentive for providers to de-
liver more services. 

Although other types of insurance also en-
courage the use of more services, there is one pe-
culiarity about Medigap: most of the extra costs
are borne not by policy owners, but by the Medi-
care program as a whole. This is because owner-
ship of such policies does indeed result in higher
costs, but these extra costs are covered, and
therefore mainly paid for, by Medicare. To illus-
trate, Medicare pays 80 percent of the costs of
physician services. If owning a Medigap policy
stimulates a person to use an extra service, Medi-
care pays for most of the associated costs. This al-
lows Medigap insurers to sell policies more
cheaply than they could otherwise. Thus, the
Medicare program is essentially subsidizing the
purchase of Medigap policies, which would be
more expensive (and presumably less appealing)
were it not for these cross-subsidies. 

Another problem with Medigap concerns the
benefit structure. Some of the benefits are not
terribly useful, and there are some notable gaps
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in coverage as well. Some Medigap benefits being
purchased do not provide real insurance cover-
age (e.g., under half of beneficiaries do not have
coverage for the $100 annual Part B annual de-
ductible) or do not seem worth the cost. For ex-
ample, about 45 percent of Medigap owners
have coverage for nonassigned physician ser-
vices, often at a substantial cost. This covers phy-
sician billing above the amount Medicare deems
to be ‘‘reasonable,’’ but this is a very uncommon
practice now, and there are strict limits on how
much extra physicians can bill. 

The benefits are also limited; the main limit
being the lack of effective coverage for long-term
care. In addition, beneficiaries cannot choose a
‘‘catastrophic coverage’’ option, where they are
allowed to choose to pay a high annual deduct-
ible for lower premiums. 

Medigap policies are very expensive, and,
therefore, not evenly distributed among seniors.
The most popular policy, Plan F, costs over
$1,000 annually (in 1996) for a sixty-five-year
old, and can cost much more for older beneficia-
ries. On average, Plan F premiums constituted
about 8 percent of a 75-year old’s total income in
1996. The plans with prescription drug coverage
are particularly expensive, not only because they
cover drugs, but because beneficiaries with
higher overall utilization tend to join. For exam-
ple, the additional premiums associated with the
Medigap plans providing a maximum of $1,250
annually in prescription drug benefits average
about $600 annually for a sixty-five-year old,
$1,000 for a seventy-five-year old, and $1,300 for
an eighty-five-year old. 

Partly because of these costs, those who are
better off are more likely to have Medigap cover-
age. In 1999, 12 percent of poor and near-poor
seniors had no supplemental insurance of any
kind, compared to 8 percent of middle-income
seniors and 6 percent of high-income seniors. 

Medicare managed-care plans

In recent years, many beneficiaries have cho-
sen to receive their supplemental benefits
through Medicare managed-care plans. These
plans, which, unlike Medigap policies, do not
have standardized benefits, usually provide ben-
efits in addition to those provided by Medicare.
In 2000, for example, two-thirds offered cover-
age for pharmaceuticals. Although plans are al-
lowed to charge a premium in addition to the

Medicare Part B premium, many (42 percent in
2000) do not, and those that do tend to charge
much less than for Medigap policies. 

Growth in such plans was rapid through
1998—from 1.3 to 6.3 million beneficiaries be-
tween 1990 and 1998. Enrollment fell by about
10 percent between 1998 and 2001, mainly be-
cause many plans pulled out of the market due
to reduced payments from the federal govern-
ment. Between 1998 and 2000, the number of
Medicare managed care plans fell by almost 30
percent. 

A second concern involves selection bias.
Prior to 2001, healthier beneficiaries tended to
join Medicare managed-care plans, leaving those
who are in poorer health in the fee-for-service
program. The main reason for this is that seniors
who are in poor health are more likely to have
a relationship with a doctor that they want to pre-
serve. To many of them, the great advantage of
the traditional Medicare program is that it offers
complete freedom of provider choice. A second
reason for selection bias is that healthier benefi-
ciaries are likely to be better informed than oth-
ers, and thus more likely to avail themselves of
managed-care options. Finally, although Medi-
care HMOs are required to accept all applicants,
they have a strong incentive to aim their market-
ing to those who are younger and healthier. 

Selection bias is a problem for two reasons.
First, it means that those who are sicker and who
could most benefit from the coordinated care
provided by HMOs are less likely to avail them-
selves of it. Second, it drives up premiums for
those who remain in fee-for-service, making
Medigap coverage increasingly unaffordable. 

Employer-sponsored policies

Although they have received almost no at-
tention from policymakers, even more common
than individually purchased Medigap policies is
coverage provided by employers and former em-
ployers. Typically, retirees with this coverage
enjoy the same benefits as active workers in a
firm, and they pay less in premiums and cost-
sharing requirements than do owners of Medi-
gap policies. For example, in 1997, the average
premium paid by those with employer coverage
was $712 annually, compared with $1,249 for
those with Medigap. In spite of their paying
lower premiums, those with employer-
sponsored policies tend to be better off economi-
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cally, and they receive more in benefits. The pri-
mary example is in the area of prescription drug
costs, where 72 percent of those with employer-
sponsored coverage have such coverage, versus
only 25 percent of those with Medigap. 

The trend in employer-sponsored coverage
for retirees is for fewer firms to promise these
benefits, and when they are offered, there are
more eligibility restrictions and higher costs for
the retiree. Most notable is the decline in firms
offering coverage. One study reports that among
large employers, just 31 percent of Medicare-
eligible retirees were offered health benefits from
their former employer in 1997, compared to
more than 50 percent in 1988. Another finds that
in 1998, 40 percent of large employers offered
such benefits, down from 67 percent in 1984.
These changes stem from many factors, but were
sparked by the Statement of Financial Account-
ing Standards No. 106, which was adopted by the
Financial Accounting Standards Board (FASB) in
1992. This rule requires employers ‘‘to treat obli-
gations for present and future retiree health ben-
efits on an accrual rather than a pay-as-you go
basis.’’ This means that the anticipated costs of
future retiree benefit payouts have to be account-
ed for in current financial statements. 

Employer-sponsored coverage, when it is of-
fered, has several advantages over individually-
purchased Medigap policies: employers share in
the cost; these employers may be more effective
than an individual in purchasing good coverage;
and it is likely to be cheaper than individual cov-
erage, irrespective of any subsidization by the
employer, because insurers are less at risk when
they insure a large pool of employees. But, like
Medigap, there are problems as well, including
the potential for high utilization of services and
the resulting costs. The main problem, however,
is the lack of security of these benefits, which are
almost always subject to the Employee Retire-
ment and Income Security Act (ERISA). Al-
though ERISA provides various protections for
pension benefits, little protection is required of
health benefits. 

Medicaid

There are four ways in which Medicare ben-
eficiaries with low incomes can qualify for Medic-
aid coverage. Under the traditional or ‘‘full
coverage’’ mechanism, low-income Medicare
beneficiaries who qualify for cash payments such
as Supplementary Security Income, or who are

deemed to be medically needy by their states, can
qualify for Medicaid benefits. The second route
is the Qualified Medicare Beneficiary (QMB)
program, which is aimed at beneficiaries without
full Medicaid coverage whose incomes are at or
below the poverty level. 

Third, the Specified Low-Income Medicare
Beneficiary (SLMB) Program is aimed at those
with incomes just above the poverty level (not
more than 20 percent higher). Finally, the Quali-
fied Individual Programs (QI-1 and QI-2) covers
some individuals with incomes that are 20 to 75
percent higher than the poverty level. 

Of the 16.5 percent of Medicare beneficiaries
who are also covered by Medicaid, just over half
(8.3 percent) are enrolled under the traditional
program, almost half (7.4 percent) are eligible
through QMB, and 0.8 percent have SLMB cov-
erage. Only a negligible percentage (about 0.1
percent) have QI coverage. Those eligible for full
coverage, as well as those with QMB coverage, do
not have to pay the Medicare Part B premium or
the Medicare deductibles and coinsurance. Fur-
thermore, those with full coverage can take ad-
vantage of other benefits provided by their state
Medicaid program, such as coverage for preven-
tive services, prescription drugs, and long-term
nursing home care. In contrast, those with
SLMB and QI coverage do not receive any cov-
ered benefits besides those provided by Medi-
care. Rather, they are just exempted from paying
the monthly Part B premium ($50.00 per month
in 2001). 

Disadvantages to Medicaid supplemental
coverage include the cost of this coverage to the
state and federal government and the fact that
seniors are not permanently eligible for cover-
age. One way to ensure continuous coverage is to
purchase individual Medigap coverage, but this
is very expensive and generally not recommend-
ed. Otherwise, when individuals lose their Med-
icaid eligibility they find themselves at
considerable financial risk as a result of Medi-
care’s substantial premium and cost-sharing re-
quirements. 

Another major problem with Medicaid sup-
plementation is the fact that many individuals
who are eligible for this coverage are unaware of
the fact. It is estimated that between 1.9 and 2.4
million people are eligible but not receiving
QMB benefits, and 1.4 million are eligible for but
not receiving SLMB. Altogether, this represents
about 45 percent of eligibles. Almost none of the
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half million people eligible for QI have it. These
figures are of concern to policymakers, in part,
because these individuals are likely to receive less
medical care, but also because of the financial
cost. If someone is eligible for but not receiving
QMB, SLMB, or QI, they receive $546 less annu-
ally in Social Security benefits because the Part B
premium is withheld. Furthermore, those who
should be receiving QMB are paying the sub-
stantial Medicare cost-sharing requirements, or
alternatively, have a Medigap policy that they do
not need. 

Having Medicaid coverage makes a tremen-
dous difference in how much a person has to pay
out-of-pocket for medical care. On average,
those with Medicaid pay a total of $337 per year
out-of-pocket, compared to $1,735 for those with
Medicare coverage only. Those below the pover-
ty level who have Medicaid pay an average of
only 8 percent of their income towards medical
expenses and insurance premiums, compared to
54 percent for poor beneficiaries who have Medi-
gap coverage, and 48 percent for those with
HMO coverage. 

THOMAS RICE

See also EMPLOYEE HEALTH INSURANCE; HEALTH INSUR-

ANCE, NATIONAL APPROACHES; MEDICAID; MEDICARE. 
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MEMORY
Most people recognize that their memories

are changing as they grow older. They have a
harder time coming up with names; they have a
harder time finding things they need; they have
to rely more on external memory cues such as
notes or calendars. In fact, research results sup-
port these perceptions. The bad news from this
research is that memory declines are experi-
enced throughout the adult life span and not just
in the older ages. Forty-year-olds as a group are
worse than twenty-year-olds, and fifty-year-olds
are worse than thirty-year-olds. The good news
is that research shows that, unlike the serious and
ubiquitous memory declines associated with Al-
zheimer’s disease and other dementias, memory
changes associated with healthy aging are selec-
tive (e.g., Zack et al.). Some memory tasks show
large and reliable adult age differences (e.g.,
working memory, episodic memory), while other
memory tasks show little or no effects of age (e.g.,
semantic memory, implicit memory). 

Figure 1 shows the results from study of 345
adults ranging in age from the twenties to the
eighties (Park, Lautenschlager, et al.). Different
types of memory were tested, including working
memory (computation span), episodic memory
(free recall of a word list), and semantic memory
(defining words in a vocabulary test). The results
were plotted in deviation units from the mean for
all the participants on any test (z scores). As can
be seen in the graph, the memory changes occur
across the entire adult life span and are not limit-
ed to old age. Second, the graph shows that age

has selective effects on memory. Working memo-
ry and episodic memory decline significantly
across the life span, while semantic memory in-
creases significantly. 

Other theories suggest that age differences
in memory depend on the extent of deliberate
cognitive processing or cognitive resources re-
quired to perform the task (e.g., Park). Accord-
ing to this view, the size of age differences in
different memory tasks is determined by the
amount of cognitive resources needed to ade-
quately remember in those tasks. Other theories
suggest that age effects are limited to specific
memory structures or types (e.g., Craik). Clearly,
the explanation for the differential effects of age
with different memory tasks depends on how
one conceptualizes memory. 

Memory stage theory

Memory stage theory separates memory into
the temporal, sequential components that define
any act of remembering. Information first has to
be perceived or experienced (i.e., encoding).
Then the information has to be maintained over
a retention interval of some length of time (i.e.,
storage). Finally, the information has to be pro-
duced at the time memory is tested (i.e., retriev-
al). Early researchers believed that adult age
differences in memory were located primarily at
retrieval, the final of the three stages. Early labo-
ratory research, for example, demonstrated that
age differences were large when the recall of a
word list was measured (with instructions such as
‘‘Write down all the words you can remember
having seen on the list presented earlier.’’). Age
differences, however, were greatly reduced or
even eliminated when recognition memory was
used to test memory at retrieval (with instruc-
tions such as ‘‘Select the words on this list that
were presented on the list that you saw earlier.’’).
Because the use of a recognition memory task is
assumed to reduce the retrieval requirement of
the memory task, it was then inferred that the
locus of the age effect must be retrieval. Such
findings were prevalent in the 1960s and 1970s.

More recent research, however, has clearly
demonstrated that recognition memory is not to-
tally insensitive to aging, and the stage theory lost
its appeal because of the methodological difficul-
ties in isolating one memory stage from another
in different age groups. In order to isolate re-
trieval, for example, everything must be held
constant until the time retrieval is tested. This is
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Figure 1
Age group differences in working memory (as measured by computation span), episodic memory (as measured
by free recall), and semantic memory (as measured by vocabulary).

SOURCE: Adapted from Park, Lautenschlager, et al. in press. Copyright © 2002 by the American Psychological Association.
Adapted with permission.

difficult to accomplish in aging research, howev-
er, because adults of different ages may process
information differently at one of the earlier
stages, thus violating the requirement that all be
held constant until retrieval (Smith). 

The major reason, however, for the loss of
interest in identifying the stage at which aging
had its effects is clear evidence that age has effects
on all stages of memory: encoding, storage, and
retrieval. For reasons not directly related to
memory stage theory, however, memory re-
search in the 1970s and early 1980s focused
heavily on the encoding stage of memory. This
focus on encoding was due to the development

of a conceptual view of memory, the ‘‘levels of
processing’’ framework, which proposed that the
ability to remember was determined by the ex-
tent of semantic processing during the encoding
of the to-be-remembered information (Craik and
Lockhart). For this reason, much research on
memory and aging during this period focused on
the nature of encoding processes in different age
groups. Even with the magnitude of the research
effort, however, the relationship between aging
and levels of processing is still unclear. The re-
search did, however, suggest that encoding is es-
pecially affected by adult aging. For example, the
memory performance of older adults, relative to
younger adults, is more detrimentally affected by
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performing a divided attention task during the
encoding stage of a memory task, but not if the
divided attention task occurs at retrieval (Park,
Smith, et al.). 

Memory system theory

Another view of memory that has both be-
havioral and neurological support considers
memory not as a unitary construct but as a collec-
tion of component systems. The general view is
that memory consists of sensory memory, short-
term memory, and long-term memory. Short-
term memory is further divided into primary
memory and working memory, and long-term
memory is divided into episodic memory, seman-
tic memory, and procedural memory. These
memory systems differ in the nature of how
memories are represented and in how these rep-
resentations are maintained and retrieved. They
also differ considerably in how they are affected
by adult aging. 

Sensory memory. After an event is experi-
enced, it is first represented very briefly in the
sensory system. Here the information is repre-
sented as it is processed and analyzed by the at-
tentional and perceptual systems. There has
been very little work on this type of memory and
aging, but some research does suggest that older
adults are less efficient in this early type of pro-
cessing, especially in the visual system. It should
be pointed out, however, that differences in sen-
sory-perceptual processing would be an unlikely
explanatory construct for memory differences
found in later memory systems because later
memory differences vary according to what sys-
tem is examined (Craik). Adequate perceptual
processing of the to-be-remembered stimulus
would seem to be a requirement for all types of
long-term memory, and the fact that some long-
term memory systems are minimally affected by
aging while others show large effects would not
support an explanation that relied solely on
faulty processing at the very early stage of pro-
cessing. 

Primary memory. Primary memory refers
to the number of items that can be represented
in the mind at one time. Primary memory is typi-
cally measured by digit- or word-span tasks. For
example, when strings of numbers are presented
one at a time at one-second intervals, primary
memory would be the number of items that
could be repeated back without errors. The digit-
span test found on most intelligence tests is a

measure of primary memory. When primary
memory is tested by digit-span tests with individ-
uals of different ages, no reliable age differences
are found (Craik). Another measure of primary
memory is recall of the last few items presented
on a word list. Again, research finds no age dif-
ferences in the ability to recall the most recently
presented items in a word list. 

Working memory. Age differences are
found, however, on a measure of short-term
memory called working memory, which takes
into account both the ability to keep things in
mind and, at the same time, the ability to process
information. Working memory, unlike primary
memory, requires individuals to keep informa-
tion in mind while engaging in another process-
ing task. One commonly used working memory
task is reading span. Individuals read a series of
short sentences (e.g., ‘‘The girl hit the ball.’’) and
answer questions about the sentence (e.g., ‘‘Who
hit?’’). At the same time, individuals have to re-
member the last word in each sentence (e.g.,
‘‘ball’’) and report the words when told to do so.
The number of sentences presented varies, and
reading span is the greatest number of words
that can be remembered without making an
error. Because working memory tasks require si-
multaneous storage (remembering the words)
and processing (reading the sentences and an-
swering the questions), it is a better simulation of
everyday information processing. 

Working memory is used to understand a
conversation or to write an e-mail message on the
computer. Other working memory tasks have
been developed that involve different kinds of in-
formation processing, such as arithmetic cal-
culations (computational span) and spatial ma-
nipulations (spatial working memory). Regard-
less of the type of information involved, however,
large, reliable age differences are found on work-
ing memory tasks (Zacks et al.). Therefore, while
the more passive primary memory tasks, such as
simple digit span, do not show age differences,
differences are found with working memory
measures. As will be discussed later, working
memory capacity is considered by many re-
searchers to be a fundamental mechanism for
more complex memory processing. 

Long-term memories are not kept in con-
scious awareness, as short-term memories are,
but instead have to be retrieved into conscious-
ness when they are needed. 

Episodic memory. Episodic memories are
recollections that are actively retrieved as pre-
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vious personal experiences. For this reason, epi-
sodic memory is sometimes called autobiographi-
cal memory. The memory is a reconstruction of
an earlier experience very much like looking
something up in an internal cognitive diary. For
this reason, contextual information about when
and how an event was originally experienced is
often used to guide retrieval. ‘‘What did I have
for dinner last night?’’ ‘‘Where did I park my
car?’’ ‘‘Did I take my medicine this morning?’’
‘‘Did you see Joan at the party last night? To an-
swer each question, one attempts to reconstruct
the original event. 

Older adults do worse on most episodic
memory tasks than do younger adults (see Fig-
ure 1). In the laboratory, typically a list of words
or some other to-be-remembered information is
presented to individuals, and later, after a reten-
tion interval, memory is tested. Because the
items presented are commonly used words, they
are already known to the individuals. The mem-
ory task, therefore, is to remember the words in
the particular context of the original list. Episod-
ic memory requires one to put what one is trying
to remember in a specific context. Even though
the magnitude of age differences varies consider-
ably among different memory tasks using differ-
ent materials and types of tests, older adults tend
to have greater problems with episodic remem-
bering than do younger adults. 

As will be discussed later, the variable that
seems important in determining the magnitude
of age differences is the degree to which the
memory task involves deliberate processing by
the individual. At both encoding and retrieval,
the more intentional processing required to per-
form the task, the larger the age differences that
will be found with that task. For example, free re-
call of a word list requires more deliberate pro-
cessing than recognition tasks, and age
differences are larger on free recall (Craik). In-
stead of trying to actively recall the items, indi-
viduals in a recognition task only have to pick out
the words they saw earlier on a longer list of
words. 

Because episodic memory is so dependent
on contextual information, one of the reasons for
older adults’ poorer performance on these tasks
is probably their inability to encode and remem-
ber contextual information easily. Older adults,
for example, do not do as well as younger adults
in identifying the way in which information was
presented to them (i.e., source memory). They

do worse when asked to remember whether a
word was presented in uppercase or lowercase,
spoken by a male or a female voice, in one color
versus another, or in the upper part of a comput-
er screen or the lower part (Zacks et al.). These
tasks require individuals to remember contextual
detail. Because older adults encode less contex-
tual detail, they do not do as well on tasks in
which contextual detail provides the cues for re-
trieval. In fact, because older adults encode less
context, they have problems distinguishing
events they actually experience from those they
have only thought about, a phenomenon called
‘‘reality monitoring.’’ In a reality-monitoring
task, individuals either read words at encoding
or generate words in response to some cue.
Older individuals have greater problems in de-
termining whether remembered events were the
ones read or the ones imagined in response to
the cue (Norman and Schacter). 

In addition to the problems associated with
remembering context itself, older adults have
problems with binding the context with the to-
be-remembered information. In one study, for
example, younger and older adults were pres-
ented with pairs of words and asked to generate
a sentence that included both words. There were
no age differences in the nature of sentences gen-
erated, but older adults did have more problems
generating sentences, especially for unrelated
word pairs that required them to generate the
binding sentence through deliberate processing
(Smith et al.). Older adults were better able to
generate sentences when the two words were re-
lated to one other. They were also better able to
recall one word from the word pair when given
the other word as a cue. By having related word
pairs, there was less need to bind the two words
together because their relationship provided an
existing bond. Again, because less deliberate pro-
cessing was required in both the encoding and
the retrieval conditions when related pairs were
used, age differences were smaller. In fact, re-
search has shown that age differences in the abili-
ty to recall a target picture when another picture
is given as a cue depends on the relationship of
the cue to the target. Age differences are large
when the two pictures are unrelated, but smaller
when the two pictures are either semantically re-
lated or presented as perceptually interacting
(Park, Smith, et al. 1990). 

One interesting type of episodic memory,
‘‘prospective memory,’’ does not involve remem-
bering something from the past, but instead in-
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volves intending to do something in the future.
‘‘Stop by the store when you leave work, and
bring home some milk.’’ ‘‘When you see Wanda,
tell her to look at my new Web page.’’ ‘‘Take two
of these pills every other day after lunch.’’ These
are examples of prospective memory tasks. In
the laboratory, prospective memory tasks simu-
late these real-world examples (e.g., ‘‘Press the
key when you see a word with an ‘R’ in it’’ or
‘‘Press the key every ten minutes’’). The prospec-
tive task is combined with some other cognitive
task, such as trying to study a word list for a later
memory test. With simple laboratory tasks, how-
ever, such as pressing a key when a certain letter
is found in a word, age differences in prospective
memory are often not found. Again, the determi-
nant of whether age differences are found seems
to be the degree of deliberate recollection re-
quired to perform the task, either for the pro-
spective task or for the background task. As the
difficulty of either task is increased, requiring
more deliberate processing, age differences are
increased. 

Age differences are often larger in time-
based tasks (e.g., individuals are asked to press a
computer key every ten minutes while perform-
ing another computer cognitive task) than in
event-based tasks (e.g., individuals are asked to
press the key when a certain cue word appears).
Because event-based prospective remembering
involves less deliberate processing, given the ex-
ternal cue, age differences sometimes were not
found. It is also clear that prospective memory
errors in older adults increase when the back-
ground task they have to perform becomes more
demanding in terms of processing resources
(Einstein et al.). 

Semantic memory. Not all remembering re-
quires one to reconstruct the experience of en-
coding. There are many examples of
remembering without reference to how or when
what one is trying to remember was originally
learned. There is access to a great deal of knowl-
edge that has lost all connection to the context of
its original episodic learning. ‘‘What is the capital
of North Dakota?’’ ‘‘What bug has eight legs and
weaves webs?’’ ‘‘Where were you born?’’ Answer-
ing these questions requires semantic memory.
Semantic memories are retrieved conceptually
rather than contextually, and represent accumu-
lated knowledge. Instead of using a cognitive
diary, semantic memory is like looking some-
thing up in an internal cognitive encyclopedia.
Of course, the information is not alphabetically

organized, but instead organized conceptually or
semantically. 

As mentioned earlier, tests of semantic mem-
ory typically show either no age differences or
improvement over the adult life span (see Figure
1). Vocabulary tests and tests of general knowl-
edge (such as found in Trivial Pursuit games)
show either no age differences or increases for
older adults up until very late in life (eighties or
nineties). In Figure 1, vocabulary knowledge in-
creased steadily through the seventies and
showed only a slight decline in the eighty-year-
old group. 

There have also been attempts to examine
the architecture of semantic memory (i.e., the
way semantic organization is conceptually associ-
ated). Free association tests are one way to look
at semantic organization. Individuals are given a
word and asked to generate another word, the
first word that comes to mind when thinking
about the word given. A category name is given
in another type of test (e.g., vehicle), and individ-
uals are asked to generate the first five vehicles
they can think of. If semantic information in
memory is organized in different ways by differ-
ent age groups, then there should be qualitative
differences in the nature of the responses given
on free association tests or category generation
tests. If older adults’ semantic memories are or-
ganized differently, then the organization should
produce differences in the strength of associa-
tions between different concepts. Norms of free
associations, however, as well as norms of gener-
ating instances in categories, show no differences
between age groups (Smith and Earles). 

One aspect of semantic memory that does
seem to decline with aging is the ability to find a
word, given its definition. This phenomenon ex-
tends to finding proper names and to the ‘‘tip-of-
the-tongue’’ phenomenon (Craik). A tip-of-the-
tongue state is created when a person knows that
he or she knows something but cannot think of
it at the moment. Often one can generate infor-
mation about the answer that is correct but can-
not think of the answer itself. Some of this effect
(word finding, name finding, tip-of-the-tongue),
however, is associated with older adults simply
being slower to respond. Some research suggests
equivalent word finding in different age groups
with difficult words (Craik). Other research sug-
gests that older adults eventually can resolve tip-
of-the-tongue states when given enough time
(MacKay and Abrams). 
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Procedural memory.  Several times in this
entry it has been stated that age differences in
memory seem to increase when the degree of de-
liberate processing required to remember in-
creases. Procedural memories are assumed not
to require any deliberate, intentional processing
at all. They instead involve only automatic pro-
cessing and, in fact, do not even require con-
scious awareness of the effects. 

Procedural memory tasks, sometimes called
implicit memory tasks, often use repetition prim-
ing as a measure. For example, individuals first
examine a list of words (stand, chair, . . . radio),
not aware that a later memory test is involved.
Rather, they are told to make some judgment
about the words, such as to rate the pleasantness
of each word on a five-point scale. Then several
other word tasks are performed. Finally, a series
of word stems is presented (fe___, ra___, . . .
bl___) and the individuals are asked to complete
the stem with the first word that comes to mind.
Some of the word stems could be completed with
a word presented earlier on the list. Even though
they are not aware that the word stem list con-
tains stems for words seen earlier, individuals
will use the presented words to complete the
stems at a level greater than chance. This in-
crease in ‘‘remembering’’ previously presented
items represents implicit or procedural memory.

As might be expected, given the lack of delib-
erate recollection, age differences are typically
not seen on implicit memory tasks (Zacks et al.).
If they are found, they are very small, especially
when compared with the large effects seen in ex-
plicit episodic recall. 

In summary, the memory systems approach
has been very useful in describing when signifi-
cant age differences in memory are found.
Whether or not memory systems eventually are
supported by neuroscientific data, they have pro-
vided a useful conceptual framework for orga-
nizing memory phenomena and for showing
dissociations with age. 

Cognitive resources

Another view of memory is more closely
based on the observation that age differences in
memory tasks seem to be determined by the de-
gree of deliberate processing required to per-
form the task. Deliberate processing requires
processing resources, and if processing resources
are diminished in older adults, then the ability to

Figure 2
Venn diagram showing relationship of age,
memory, and cognitive resources.

SOURCE: Author

engage in deliberate processing will be reduced.
According to this view, age differences in memo-
ry are assumed to be caused by an age-related re-
duction in cognitive resources available to
perform memory tasks as well as other cognitive
tasks. Support for this theoretical position comes
from studies which show that individual differ-
ences in measures of cognitive resources can ac-
count for age-related differences in memory
performance. This research approach is repre-
sented in Figure 2. The circles in the figure rep-
resent individual differences in age, memory,
and cognitive resources. Overlap in the circles
represents shared variance among the variables.
The age-related variance in memory is reflected
by the overlap in the age and memory circles (a
+ b). The degree to which processing resources
mediate the relationship between age and mem-
ory is shown by b. 

Four mechanisms have been suggested as es-
timates of cognitive resources: perceptual speed,
working memory, inhibitory function, and senso-
ry function (Park). 

Perceptual speed. Older adults are slower at
performing simple perceptual/motor operations.
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In one test, for example, individuals are asked to
look at two strings of letters (e.g., xpltvg — xplt-
vg) and indicate in the space between them
whether the strings are the same or different.
The number of letter comparisons that can be
completed in ninety seconds declines significant-
ly across the life span. Perceptual speed is as-
sumed to be an estimate of the efficiency of
neural functioning, and thus to be a possible
mechanism to account for age differences on
memory and other cognitive tasks (Salthouse).
Timothy Salthouse has produced an impressive
amount of evidence that individual differences
on simple measures of perceptual speed can ac-
count for most of the age-related variance in
complex cognitive tasks, even those that do not
require completion in a given time (i.e., speed-
ed). 

Working memory. Many researchers believe
that working memory is a good measure of pro-
cessing resources. Like perceptual speed, indi-
vidual differences in working memory can
account for much of the age-related differences
on long-term memory tasks. Denise Park and her
colleagues conducted a study with over 300
adults of different ages that measured perceptual
speed, working memory, and different measures
of long-term episodic memory. The long-term
memory measures included free recall of a word
list (looking at a word list and then recalling as
many words as possible), cued recall (presenting
word pairs at encoding and then presenting one
word from each pair as a cue for the other word
at retrieval), and spatial recall (remembering
what quadrant of the computer screen words
had been presented in earlier) (Park, Smith, et al.
1996). This study showed that when perceptual
speed as a construct was included in a model of
memory performance, it accounted for essential-
ly all of the age-related variance in memory
performance. Measures of working memory,
however, were also important in the model with
the more effortful measures of episodic memory,
free and cued recall. Speed alone accounted for
the age differences in the less effortful spatial re-
call task, but both speed and working memory
were necessary to account for the age differences
in free and cued recall, tasks that are assumed to
require more processing resources. These results
suggest that no single mechanism may be ade-
quate and that multiple measures may be neces-
sary to account for age differences in memory. 

Inhibitory function. Another construct that
has been suggested as the mechanism for cogni-

tive resources is inhibition (Hasher and Zacks).
Inhibitory function allows the individual to focus
on information relevant to the task and suppress
information that may be activated but is irrele-
vant to the task. Lynn Hasher and Rose Zacks
suggest that older adults are less able to inhibit
irrelevant information, and thus cannot focus as
well on the information needed to perform the
task. According to this view, it is not working
memory capacity that is limited in older adults,
but the inability to inhibit irrelevant information
from cluttering up the content of working mem-
ory. The result of this ‘‘mental clutter’’ is that
older adults experience more interference at
both encoding and retrieval. There is a great
deal of evidence that older adults are in fact defi-
cient in inhibiting irrelevant information when
performing memory tasks (Zacks et al.). 

Sensory function. Paul Baltes and Ulman
Lindenberger, in their large-scale Berlin Aging
Study, found that auditory and visual acuity can
account for much of the age-related variance on
a variety of cognitive tasks, including associative
memory. In one study, they found that sensory
function accounted for over 90 percent of the
age-related variance in cognition. Other re-
search, however, has shown that this relationship
is not simply due to the fact that poorer vision
and hearing cause a decline in cognition. In-
stead, Baltes and Lindenberger suggest that the
sensory measures are one of a large number of
physical and cognitive variables that reflect the
efficient functioning of the nervous system. Ac-
cording to their view, there is a ‘‘common cause’’
related to biological aging that affects a variety of
abilities, both cognitive and somatic, are affected
by aging. 

Deliberate processing

In summary, different theoretical mecha-
nisms have been proposed to account for age
differences in memory performance. Each mech-
anism has been shown to be important, and re-
search is needed to better understand the
relationship among the different constructs. It is
becoming clear that no single mechanism can ac-
count for all age-related variance in memory per-
formance, and future research will address the
relationship among the mechanisms when pre-
dicting performance on different types of memo-
ry tasks. All of the theoretical mechanisms,
however, assume that older adults have more
limited processing resources. 
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One theme that has emerged from the dis-
cussion is that age differences in memory are de-
termined by the degree of deliberate processing.
Fergus Craik has suggested that memory perfor-
mance is determined by an interaction between
internal (self-initiated processing) and external
(environmental support) factors (Zacks et al.).
The amount of deliberate processing required in
a task decreases as the task itself becomes more
supportive. As mentioned earlier, a great deal
more processing resources are needed to re-
member the words in a free recall task than in a
recognition task. In a recognition task, the words
themselves serve as retrieval cues and the pro-
cessing required to recognize is minimal. No ex-
plicit cues, however, are provided in a free recall
task, and the individual must engage in a great
deal of self-initiated processing in order to re-
trieve the words. Age differences in recall there-
fore are much greater than age differences in
recognition (Craik). As the amount of deliberate
processing increases, age differences should in-
crease; as the environmental support provided
by the task increases, age differences should de-
crease. 

There have been some research attempts to
determine the extent to which a task requires de-
liberate processing versus the extent to which it
relies on automatic processing. One such attempt
is known as the ‘‘remember-know’’ procedure.
After individuals correctly identify words in a
recognition memory experiment, they are asked
to estimate whether the word was deliberately re-
collected (‘‘remember’’) or whether the recogni-
tion was based on familiarity, with no specific
recollection of encoding the word (‘‘know’’). Sev-
eral different experiments have found that older
adults produce a smaller proportion of ‘‘remem-
ber’’ judgments for the words they recognize,
and a greater proportion of ‘‘know’’ judgments
(Zacks et al.). This finding implies a reduced abil-
ity to deliberately recollect the items at the time
of test and a greater reliance on familiarity. 

Another method for examining deliberate
and automatic remembering has been developed
by Larry Jacoby and his colleagues. The ‘‘process
dissociation’’ procedure actually provides quan-
titative estimates of the deliberate and automatic
processing requirements of different memory
tasks. As an example of process dissociation, Jen-
nings and Jacoby looked at age differences in rec-
ognition memory. Younger and older
participants first looked at a list containing words
that they simply read. Then they listened to a

second list and were told they would be tested on
the second list later. Following the two lists, they
were given two different recognition tests. In
both tests they were given pairs of words, one of
which they saw earlier, either as a word they read
in list 1 or as a word they heard in list 2. The sec-
ond word in the pair was a new word they had
not seen or heard previously. 

On the first memory test, they were misin-
formed that one word in each pair had been
presented auditorially in list 2, and the other
word was either new or one that they read in list
1. They were to pick the word that they had
heard in list two (exclusion test). If they picked
a word that was presented in list 1, they could do
that only through familiarity, because if they had
recollected the word, they would have correctly
rejected it because it was a list 1 word. In the sec-
ond memory test, they were told that one word
from each pair was a new item, and they were to
pick the one they had either seen or heard be-
fore. In this case, their judgments could be based
on either familiarity or recollection (inclusion
test). By subtracting the estimate of recognition
due to familiarity derived from the first test (ex-
clusion) from the scores on the second test (inclu-
sion), an estimate of recall based on recollection
alone could be derived. The results showed that
the age effects were limited to the deliberate rec-
ollection component of recognition memory. Es-
timates of familiarity showed no age effects. This
analytical procedure provides further support
for the conclusion that age effects are deter-
mined by the extent of deliberate processing re-
quired in a task. 

Dementia: age-related memory
pathologies

So far, the discussion has been limited to
healthy older adults. For most of this research,
good health is a requirement for participation in
the research. A small percentage of older adults,
however, develop dementias that have a primary
symptom of memory loss. There are many types
of dementia, the most common one being Al-
zheimer’s disease, which accounts for over two-
thirds of all cases. 

Because there are memory changes associat-
ed with normal, healthy aging, it is very difficult
to diagnose Alzheimer’s disease and other de-
mentias early. There are many neuropsychologi-
cal memory tests that can determine the
progression of the disease once it has been estab-
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lished, but it is much more difficult to determine
the early signs of dementia that distinguish Al-
zheimer’s disease from normal memory change
and that could be used as a diagnostic test. Un-
fortunately, the types of memory that are associ-
ated with very early dementia (episodic memory
and working memory) are the very ones most af-
fected in normal aging (Hodges). This means
that the boundary between healthy memory
change and unhealthy memory change is often
not clear. One possible early difference is in the
ability to remember things after retention inter-
vals (delayed recall). One of the earliest symptom
of Alzheimer’s disease seems to be the loss of
newly learned information after delay intervals
(Albert and Killian). Forgetting rates often are
the same in healthy adults if information is
learned to the same criterion of performance. Al-
zheimer’s patients, on the other hand, show
greater delayed recall and more forgetting over
the retention interval. 

Very accurate cognitive diagnosis, however,
remains difficult until the patient reaches the
mild to moderate level, when other memory
changes occur that are not typically associated
with normal aging except for the very old (e.g.,
semantic memory and visuospatial memory).
Category fluency (generating instances of catego-
ries) and providing verbal definitions seem to
show the greatest sensitivity to early Alzheimer’s
disease (Hodges). 

ANDERSON D. SMITH

See also ALZHEIMER’S DISEASE; BRAIN; DEMENTIA; MEMO-
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MEMORY DYSFUNCTION,
DRUG TREATMENT

Memory deficits in the adult can develop
from lesions that disrupt circuits that intercon-
nect structures involved in encoding and retriev-
ing recently acquired information, as well as
from those involved in transferring information
to long-term storage. The most important struc-
ture of this memory system is the hippocampal-
entorhinal complex. Other areas involved in
memory processes include the amygdala, par-
alimbic cortices, thalamic nuclei, mammillary bo-
dies, fornix, hypothalamic nuclei, basal
forebrain, and ventral striatum. Therefore, am-
nestic, or memory, disorders can occur from le-
sions at any part of this system and have a wide
variety of causes, including infections, exposure
to toxic substances, medications, vitamin defi-
ciency, head trauma, cerebrovascular disease, tu-
mors, and some neurodegenerative disorders.
However, the most frequent cause of amnestic
disorders in the adult is Alzheimer’s disease (AD).
Indeed, focal memory deficits precede the devel-
opment of dementia, and episodic memory defi-
cits (i.e., inability to recall recent events) and

semantic memory deficits (i.e., loss of factual
knowledge and object recognition) are the hall-
mark characteristics of the AD dementia syn-
drome, with episodic memory deficits preceding
semantic memory deficits. AD has been reported
in up to 10 percent of the population age sixty-
five or older, and it is estimated that by the year
2040, 14 million Americans will have AD. There-
fore, there is a significant effort to develop medi-
cations that can treat or ameliorate AD
symptoms. 

Neuropathological basis for cognitive
disorders in Alzheimer’s disease

Although the primary causes (or cause) of
AD are not known, significant advances have fur-
thered our understanding of the genetic and
environmental factors, as well as the pathophy-
siological mechanisms, that can lead to AD. The
latter has been a critical area of research, as it has
given rise to therapies aimed at slowing the pro-
gression of AD. The neuropathological and bio-
chemical changes in AD can be divided into two
general areas: (1) structural changes and (2) al-
terations in neurotransmitter systems. 

Structural changes. Structural changes in
AD are concentrated in the cortical association
regions and portions of the limbic system, and in-
volve amyloid metabolism alterations, neurofi-
brillary tangles, neuritic plaques, synapse loss,
and neuronal death. In the neocortex, large neu-
rons are preferentially lost, relative to small neu-
rons. Beta-amyloid proteins (they are major
constituent neurotic plaques, which are the key
lesion in Alzheimer’s disease) accumulate in af-
fected and unaffected regions of brain, but only
in the association cortices and limbic regions
does it evoke an inflammatory response that
leads to tissue destruction and formation of neu-
rofibrillary tangles. 

Neurotransmitter systems. One of the most
consistent findings in the brain of AD patients is
the loss of cholinergic neurons (neurons that
produce the neurotransmitter acetylcholine) in
the nucleus basalis of Meynert (nbM). The nbM
sends cholinergic projections to all areas of the
neocortex, especially the temporal lobes and
frontal and parietal association areas, and the
indemnity of this system is essential for normal
cognitive functioning. However, the major de-
pletion of cholinergic neurons occurs in the
temporal lobes. Other neurotransmitters are af-
fected in AD, such as serotonin and norepineph-
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rine, and they are though to be associated with
the noncognitive behavioral symptoms of AD. 

Pharmacological therapy for cognition

Drugs that can modify structural changes in
AD. The understanding of molecular patholo-
gy and neurotransmitter dysfunction has led re-
searchers to delineate several therapeutic
approaches for AD. One such approach involves
the highly suspected inflammatory mechanisms
thought to contribute to AD pathology. It has
been suggested the inflammatory process is nec-
essary in amyloid metabolism, and population
studies have shown that the use of steroids and
nonsteroidal anti-inflammatory drugs (NSAIDs)
reduces the risk of developing AD. However, two
clinical trials have shown that neither prednisone
(a corticosteroid) nor diclofenac (a NSAID) and
misoprosol (‘‘a prostanglandin E1 analogue that
reduces the NSAID related gastrointestinal ul-
cers’’ or ‘‘medication that reduces gastrointesti-
nal side effects of NSAID’’) improve cognition in
AD patients. Studies investigating a new type of
anti-inflammatory drug called cyclo-oxygenase 2
(COX2) inhibitors are under way. 

It has been reported that ovarian steroids,
especially estrogens, play a critical role in the
memory process of normal individuals and indi-
viduals with AD. Experimental studies have
found that estrogens and progestins stimulate
neuronal growth in the hippocampus of animal
models and modulate the cholinergic system and
levels of beta-amyloid in the human brain. How-
ever, placebo-controlled studies have shown that
estrogen replacement therapy (ERT) does not
modify the course and progression of AD. There-
fore, current evidence suggests that while ERT
can delay AD onset (although this needs to be
confirmed in prospective studies), it has no effect
on the course of AD. 

Modulation of neurotransmitter systems in
AD patients. Acetylcholine is the most affected
neurotransmitter in patients with AD. Its synthe-
sis is begun at the presynaptic level by the en-
zyme acetylcholine transferase. The
acetylcholine diffuses across the synaptic mem-
brane and stimulates the postsynaptic choliner-
gic receptor. Its activity is then halted by the
enzyme acetylcholine esterase, which is present
on both presynaptic and postsynaptic mem-
branes. Therefore, administration of acetylcho-
line esterase inhibitors can prolong the half-life
of acetylcholine and have been found to be an ef-
fective treatment of AD. 

For several years, researchers have been able
to modulate cholinergic system activity, especial-
ly using acetylcholine esterase inhibitors such as
physostigmine, in nondemented individuals.
Coupled with the fact that acetylcholine is the
most affected neurotransmitter in AD, this has
made it possible to develop acetylcholine esterase
inhibitors as the main line of treatment of AD. In-
deed, in 1986, Summers et al. demonstrated that
the long-term (twelve months) use of tacrine can
improve cognition in AD patients, and in 1993
this drug was approved by the Food and Drug
Administration as the first palliative treatment
for AD. Since then, three other acetlcholine es-
terase inhibitors have been approved: donepezil,
rivastigmine, and galantamine. 

Experimental Compounds that modulate ox-
idative stress. There are a number of mecha-
nisms that protect the human body from free-
radical damage at the molecular level—including
enzymes such as superoxide dismutase and cata-
lase, and reduced gluthatione. Because free-
radical damage increases with age, and because
evidence exists that suggests increased lipid per-
oxidation (oxidation of fat tissue) in AD cases, the
use of medication that can modulate oxidative
stress has been a logical approach to the treat-
ment of AD. Most importantly, the majority of
the compounds that can modulate the oxidative
stress can also have effects in other metabolic
pathways that lead to neuronal loss. 

A study investigating two antioxidants,
alpha-tocopherol (vitamin E) and selegiline (an
antiodixant commonly used in the treatment of
Parkinson’s disease), showed a possible beneficial
effect of vitamin E on AD. The authors found
that the amount of time before patients reached
any of the primary outcomes (death, nursing
home admission, or loss of the ability to perform
two activities of daily living) was longer in pa-
tients taking vitamin E than in those taking
selegiline, both drugs, or a placebo. However,
the use of either vitamin E or seleginine did not
modify cognitive decline. Interestingly, preven-
tion studies have shown that the combination of
vitamin E and C can lower the risk of developing
vascular dementia, but not AD. 

Neuroprotective agents. There are several
lines of research that suggest that there is a com-
mon pathway for neuronal damage in neurologi-
cal disorders. For example, a noxious stimulus
can activate the N-methyl-D-aspartate (NMDA)
receptor-operated channels, resulting in an ex-
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cessive influx of calcium leading to neuronal
damage. This results in the release of glutamate
(the excitator neurotransmitter that activates
NMDA receptors), and the cycle continues caus-
ing more nonreversible neuronal damage. Be-
cause it is believed that amyloid deposits can
activate the NMDA receptor, it has been pro-
posed that NMDA receptor blockers can prevent
neuronal death in AD. Menantine is a noncom-
petitive NMDA receptor blocker that also modu-
lates the glutamargic system. As of 2001, it was
available in Europe, Canada, and Latin America.
However, clinical trials have shown that meman-
tine is effective only in the late stages of AD. 

Herbal alternative medicine. There has
been a considerable increase in the use of herbal
medicines in neuropsychiatry (see Lafrance, et
al.). The most commonly used herbal medicine
for the treatment of AD is ginkgo biloba. It was
estimated that 10 million Americans took ginkgo
biloba in 1998. In the United States, ginkgo bilo-
ba is considered an herbal preparation, and it is
regulated as a dietary supplement. Therefore, its
manufacturers are not obligated to complete the
strict approval process that the Food and Drug
Administration require for drugs. 

The major components of ginkgo biloba are
flavonoids and terpenoids, which act as scaven-
gers, are antagonists of platelet-activating factor,
provide membrane protection, increase γ-
aminobutiric acid and glutamic (or glutamate)
decarboxilase levels, and increase the muscarinic
receptor population. Multiple publications have
found a cognitive improvement from the use of
ginkgo biloba in the treatment of AD, and a few
have reported a lack of efficacy. However, the
majority of these studies did not use current stan-
dardized measures to determine cognitive im-
provement, and they have been conducted in
mixed populations. In other words, patients with
Alzheimer’s disease associated with other brain
disorders that can cause dementia (e.g., strokes).

The goal of the treatment of AD is to pre-
vent, slow, or reverse the neurodegenerative
process, and practically all suspected mecha-
nisms of the metabolic cascade of AD have been
explored with specific and nonspecific treat-
ments. There have been significant advances in
the treatment of AD over the past twenty years.
However, as of 2001, only medications that can
slow down the process for an unknown period of
time exist. Nevertheless, there is a significant ef-
fort underway to develop new cholinergic com-

pounds, nerve growth factors, anti-
inflammatories, antioxidant agents, and drugs
that may affect the production of neurofibrillary
tangles and neuritic plaques (including periph-
erally administered antibodies against beta-
amyloid proteins, providing hope for improved
treatment of AD. 

OSCAR LOPEZ
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MEMORY, EVERYDAY
Everyday memory refers to memory operations

that routinely occur in one’s daily environment.
Examples of everyday memory include remem-
bering names, remembering plans for the day,
recalling items that one needs to purchase at the
grocery store, remembering to take medications,
and remembering telephone numbers, direc-
tions, or recent newsworthy events. The hall-
mark of everyday memory and associated
research, then, is that it involves the performance
of tasks that occur naturalistically in the real
world. This is in contrast to typical laboratory
tasks on memory, in which individuals may be
asked to do things not typical of what they do in
the real world, such as memorize unrelated lists
of words or pictures, remember to press a key
when a certain word appears on a computer

screen, or perform mental arithmetic and report
a series of answers later. 

It is important to recognize that everyday
memory studies can occur both within the labo-
ratory and outside of the laboratory. In laborato-
ry studies, individuals are asked to perform
memory tasks that they might perform every day
on a daily basis in the real world—such as learn
a list of groceries, remember phone numbers, or
remember information from a news program. In
field studies, individuals are tracked throughout
their day, and their memory function on specific
everyday tasks is recorded. For example, one
could measure the accuracy with which an indi-
vidual takes his or her medications over a period
of time, using microelectronic monitors to track
the behavior remotely. The advantages of labora-
tory studies of everyday memory are that the ex-
perimenter has very precise control over the
conditions under which memory occurs and can
precisely standardize the material to be remem-
bered across individuals. The disadvantage of
these studies is that laboratory environments
cannot reflect all of the variables that operate on
individuals in the real world and affect their ev-
eryday memory. The advantage of field or natu-
ralistic studies is that one can study events of real
consequence to the individual enrolled in the
study, but the disadvantage is that the researcher
has less control over and knowledge of what is
going on in the naturalistic environment. Both
types of studies will be discussed here. 

Older adults tend to worry about some types
of everyday memory performance but not oth-
ers. For example, Reese et al. reported that older
adults have few worries about remembering im-
portant dates but have considerable worry about
difficulty remembering names. These authors re-
ported that older adults’ fear that declines in ev-
eryday memory functions could lead to a loss of
independence. Thus, the topic of everyday mem-
ory function is one of concern to older adults,
and the focus of their concern seems to be on ev-
eryday functions where they perform poorly. 

Laboratory studies

Laboratory studies generally provide evi-
dence for a decline with age in everyday memory
processes. One of the most complete studies was
conducted by West et al. They found evidence
for age-related declines on a wide range of every-
day memory laboratory tasks. The tasks included
requiring subjects to remember names, locations
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of objects, grocery lists, faces, telephone num-
bers, and news events. In another study, Frieske
and Park studied older and younger adults’
memory for news presented in a radio, televi-
sion, or newspaper format. For all three formats,
older adults remembered less information than
young adults, and both groups fared best with
television compared to the other two formats.
Because television has both visual and auditory
information, those dual sources of information
appear to be supportive of memory for both
young and old. These laboratory studies re-
quired older adults to learn unfamiliar material,
and there is little doubt that the learning of new
information, even if it is of the everyday variety,
suffers with increased age. 

Field studies

The picture of how everyday memory de-
clines with age is quite different when one studies
memory in a naturalistic context. In a series of
studies Park and colleagues have examined how
accurately older adults remember to take medi-
cations, using microelectronic monitors to record
the date and time that medication was taken.
Park et al. (1992) reported that adults age sixty
to seventy-seven made almost no medication er-
rors whatsoever over a one-month period, even
though they were taking a minimum of three dif-
ferent medications. In contrast, the oldest adults
in the study, age seventy-eight to ninety, made
significantly more errors but were helped mea-
surably by the introduction of memory charts
and medication organizers. In a subsequent life-
span study of adults age thirty-five to seventy-five
who were taking hypertension medications,
Morrell et al. found that adults aged sixty-five to
seventy-five made the fewest medication errors
of any age group and almost never forgot to take
their hypertension medication. They hypothe-
sized that the reason for this high level of adher-
ence is that older adults have sufficient cognitive
resources to take medication, and also have
health beliefs and a schedule that are congruent
with taking medication accurately. 

In a later study, a complex array of cognitive,
psychosocial, and contextual variables were used
to understand medication adherence in a sample
of rheumatoid arthritis patients who were taking
many medications (Park et al. 1999). These pa-
tients were given a large battery of cognitive tests
and completed questionnaires about their health
beliefs, lifestyle, stress level, and perceived self-

efficacy. These variables were used in structural
equation models to predict adherence. In this
study, 47 percent of the older adults (ages fifty-
five to eighty-four) made no errors in taking
their medication over a one-month period,
whereas the middle-aged participants (ages thir-
ty-four to fifty-four) had a significantly higher
overall rate of nonadherence. The single best
predictor of nonadherence was reporting a
busy lifestyle that was high in environmental
demands. Beliefs about health, anxiety, and
depression were not strong predictors of adher-
ence. Although age did not predict nonadher-
ence, individuals who were low in cognitive
ability at any age were also more likely to be non-
adherent. 

The importance of context

These studies suggest that it is very impor-
tant to understand the context in which everyday
memory occurs, and that the context may be
more important than age in predicting who will
remember and who will forget. In the medica-
tion adherence study (Park et al., 1999), older
adults were less busy and had a more routine
schedule. This type of routine lifestyle can en-
hance repetitive everyday memory events like
taking medications by automatizing these events
(Park et al., 1999). Older adults may not have to
use much of their active memory resources to re-
member to take medications if they take pills
every morning at breakfast and at night after
they brush their teeth. They will automatically
reach for the pill bottle due to the chaining of
taking medication to other regularly occurring
events. In contrast, middle-aged adults’ everyday
memory is functioning against considerable
background noise. Middle-aged adults in the
study of Park et al. (1999) reported having too
many things to do and leading irregular, un-
scheduled lives. They were juggling so many
competing tasks in their working memory that
they allocated less attention to remembering to
take medications, and thus forgot more often
than older adults, even though they had objec-
tively better memories than older adults. Finally,
health likely has a special status for older adults
who are experiencing an increasing number of
chronic conditions. Failure to take medications
may result in serious harm and ill health com-
pared to middle-aged adults, who have fewer
conditions and more physical reserves. Thus,
older adults are likely to prioritize remembering
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to take medication and to develop strategies to
do so. 

All everyday memory events are not equally
important to individuals, which explains some of
the differences in findings between laboratory
studies and naturalistic studies. In laboratory
studies, participants are asked to remember in-
formation that is essentially irrelevant to their ev-
eryday life, and it is not possible to prioritize
what is important to them and what is not. If you
were traveling in Europe, you would be more
likely to forget where you put the token for the
subway than where you put your passport, be-
cause you would prioritize keeping track of your
passport very highly, given the consequences of
losing it. It seems likely that older adults will
perform well on everyday tasks that are highly
prioritized. Laboratory studies on everyday
memory also show age differences because older
adults are most disadvantaged on everyday tasks
that are new to them, since they cannot rely on
existing knowledge or routines that have become
automatized to support their memory. 

When memory supports and routines are re-
moved from a naturalistic environment (as they
are in a laboratory), older adults who function
very well in their everyday environment may ap-
pear to be cognitively compromised. If, for ex-
ample, an older adult were to move to a new
environment, simple tasks such as finding the
grocery store, remembering where the bills are
kept in the new house, and remembering the
new address and phone number would require
expenditure of cognitive resources, which do be-
come limited with age (see Park and Gutchess for
a review). In addition, memory aids the individu-
al may have relied upon, such as landmarks (a fa-
miliar bank or grocery), medical personnel, and
friends and family who know the individual’s
needs, may no longer be present. An older adult
in a new naturalistic environment may perform
much more like older adults tested on everyday
memory tasks in the laboratory. In contrast,
older adults in a familiar environment may per-
form as well as or better than distracted middle-
aged adults. 

In sum, a full understanding of everyday
memory functioning of older adults can occur
only if the person, the cognitive demands of a
task, and the environment are considered to-
gether. To the extent that environmental or task
demands on cognitive resources are high, it is
likely that older adults will function less effective-

ly than younger adults. For example, if an older
adult who has just had heart surgery has to take
six new medications upon returning home, he or
she may not fare well, because the cognitive de-
mands of this new task are high due to its unfa-
miliarity. However, this same adult might may
take six medications with a high degree of accu-
racy if this is a long-term medication regimen,
because cognitive resource demands would be
low due to the high familiarity of the task. Much
remains to be understood about everyday memo-
ry in older adults, and this is a fertile ground for
future research. 

DENISE C. PARK
MEREDITH MINEAR

See also MEMORY; MEMORY TRAINING; METAMEMORY. 
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MEMORY TRAINING
Research on the effectiveness of memory

training in older adults is important for practical
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and theoretical reasons. Much of the applied re-
search on this topic is motivated by the aim of try-
ing to identify the techniques that are most
effective for improving the memory of older
adults. Memory training research also has im-
portance for theories of aging because knowing
the potentials and limits of memory function
bears on questions of cognitive plasticity in adult-
hood and aging. This entry summarizes the ef-
fectiveness of memory training studies with older
adults and reviews some of the techniques used
for trying to improve memory function. 

Memory functioning decreases with advanc-
ing age. Across many studies, the age difference
between younger and older adults in recall and
recognition from episodic memory is about one
standard deviation (see La Voie and Light;
Verhaeghen, et al., 1993). The negative effects of
aging on memory must depend in large part on
age-related declines in the efficiency of brain
mechanisms. For example, neuro-imaging stud-
ies have provided descriptions of age-related dif-
ferences in the recruitment and activation of the
brain mechanisms that are involved in memory
function (for a review, see Raz). However, mem-
ory performance depends not only on neuro-
biological factors but also on strategies for
remembering and retrieving information. Train-
ing studies demonstrate that some portion of the
memory decline of older adults has to do with the
use of nonoptimal learning and memory strate-
gies, and that older adults can learn to use more
effective strategies so as to improve memory. 

Programs designed to improve the memory
of older adults generally do produce improved
memory performance. In a meta-analysis of thir-
ty-two studies, based on data from 1,539 persons,
Verhaeghen et al. (1992) reported that memory
training boosted performance by 0.73 standard
deviation. The effects of training on perfor-
mance were larger than the effects of mere re-
testing (0.38 standard deviation) or placebo
treatments (0.37 standard deviation). The results
of the meta-analysis also showed that the effects
of memory training appear to be durable over
six-month periods or longer after training.
Across studies, performance gains associated
with training were larger when participants were
told in advance about the nature of the training.
Gains were also larger when training was carried
out in groups rather than individually, and when
training sessions were relatively short. 

Memory training programs produce im-
provements in the person’s subjective evalua-

tions of memory as well as in actual memory
performance. Subjective evaluations of memory
functioning are typically measured using self-
report questionnaires. In a meta-analysis of
twenty-five studies that examined the effects of
memory training on subjective measures of per-
formance, Floyd and Scogin reported that the
magnitude of improvement is less for subjective
measures than for objective measures. Subjective
evaluations of memory performance improved
by about 0.2 standard deviation as a result of
memory training. As with the results for objective
measures, subjective measures were enhanced by
including pretraining information about the use
of memory skills such as imagery. 

Comparing across studies in the Verhaeghen
et al. meta-analysis, the pattern of effect sizes for
objective measures of improvement indicated
that no one type of training procedure was any
more effective than any other. In a study directly
comparing the effectiveness of several types of
memory training procedures, Rasmusson et al.
reported that there was no evidence to suggest
that any one type of training was superior to any
of the others used. In this study, residents of a re-
tirement community age sixty-five to ninety-two
years of age were given a microcomputer-based
memory training program, a commercially avail-
able audiotape memory improvement program,
or a group-based memory course in weekly nine-
ty-minute sessions for nine weeks. 

Retrieval of information from memory is
likely to be better when information is distinctly
encoded and systematically organized or stored
or filed. Frequently the procedures used in
memory training studies are variations on a
method that teaches individuals to associate
items to be remembered with a familiar series of
locations. In this method, called the method of
loci, individuals are taught to remember lists of
items by forming visual associations between the
nth item in a list and the nth place or locus within
a familiar sequence of loci. Retrieval of the items
occurs by mentally traveling through the familiar
sequence, and retrieving the associated item at
each locus. Some writers have noted that ancient
Roman orators used this procedure as an aid for
remembering the main points or themes in long
speeches. The orators would first memorize a
large number of places in a serial order, such that
each locus could be clearly visualized. Next, after
a speech was prepared, its content was divided
into a series of visual images which represented
key words or themes in the speech. Each of these
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images was serially associated with one of the loci.
For example, the first theme in the speech would
be visually associated with the entrance to a
building; the second idea would be associated
with the second place in the building; and so on.
To recall the main themes of the speech, one sim-
ply imagined traveling through each of the
places in the building. 

A similar mnemonic technique is the peg
word method. Images of concrete objects rather
than locations are used as the pegs to which the
images to be remembered are attached. This
method requires the person to readily retrieve
both the peg words and their order. In a rhym-
ing peg word method, for example, each peg
word rhymes with the number indicating its posi-
tion in the list: ‘‘One is a bun, two is a shoe, three
is a tree,’’ and so on. 

It is important to emphasize that improve-
ments associated with memory training effects
are specific to the type of training provided. That
is, there is little or no evidence to suggest that
general-purpose memory function can be im-
proved by training. In other words, memory
training probably does not affect general speed
of processing or brain plasticity per se, but in-
stead exerts its beneficial effects by instilling spe-
cific strategies for the effective retrieval of
specific kinds of information. There is very little
if any work on the training of working memory
or on the training of speed of processing that
seems to underlie most, if not all, age-related def-
icits in cognitive performance (e.g., Salthouse).
Measures of the extent to which the fundamental
processes of memory could be improved with
training might provide a metric for the descrip-
tion of individual differences in the potentials
and limits of cognitive plasticity. Along these
lines, aging is associated with reduced cognitive
plasticity or cognitive adaptability, and training
or testing the limits generally serves to enlarge or
amplify the magnitude of age differences (e.g.,
Baltes; Baltes and Kliegl; Kliegl et al.; Verhaeg-
hen and Marcoen). 

It is important to point out that the descrip-
tions of the negative effects of aging on memory
are drawn almost entirely from studies using
measures of recall or recognition of previous
events or ideas (for a review, see Zacks et al.).
However, many of the situations that require
memory in everyday life involve keeping track of
things to do or remembering to do something in
the future (e.g., remembering an appointment).

Only a few studies have examined the remedia-
tion of age-related declines in prospective memo-
ry (see Villa and Abeles). That prospective
memory tasks can easily be relegated to external
aids such as lists and calendar notations suggests
that effective memory functioning involves dis-
tinguishing what information is best to commit to
memory and what information is best to assign to
external aids. Perhaps memory intervention pro-
grams could be designed to be even more effec-
tive or useful by giving training on what to
remember as well as on how to remember. 

WILLIAM J. HOYER

See also MEMORY. 
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MENOPAUSE
Menopause is defined as a mature woman not

having a period for one year. The average age of
women entering menopause in North America is
51.2 years. Most women will spend more than a
third of their lives in menopause. For many, this
is a fulfilling time in their lives, as they are re-
lieved from dealing with menstruation and fears
of pregnancy; while for some it means dealing
with a new set of symptoms. 

Menopause occurs at a time of transition in
women’s lives. Children are usually grown and
living independently. However, there is often an
increased level of responsibility and stress related
to caring for aging parents. It is a time of change
that can redefine partners’ intimate roles in what
has become an empty nest. This provides both
opportunities for personal growth due to the
freeing up of child-care responsibilities, but may
also unmask previously avoided tensions in the
relationship. These psychosocial variables pro-
foundly affect a woman’s perception of her pas-
sage through menopause. 

Seventy percent of women have only a few,
time-limited symptoms going through meno-
pause. The remainder suffer to varying degrees
from hot flushes, sweats, mood swings, fatigue,
weight gain, vaginal dryness, pain with inter-
course, and loss of sexual desire. Menopausal loss
of estrogen increases the future risk of osteo-
porosis and coronary artery disease. 

The physiological basis for menopause

The effects of menopause are due to the loss
of hormone production by the ovaries. Besides
producing eggs over a woman’s reproductive life
span, the ovaries are also responsible for produc-
ing most of a woman’s estrogen (‘‘female’’
hormones) as well as half of her androgens, in-
cluding testosterone (‘‘male’’ hormones). Most
symptoms of menopause are due to the loss of es-
trogen, though increasing attention is being paid
to the effects of the loss of androgen production.

Menopause is not one moment in time, but
rather a process called perimenopause that evolves
over three to five years before the cessation of
menses. During this time a woman’s ovaries
gradually become less responsive to stimulation
from the central control of the pituitary gland at
the base of the brain. Over this time, menstrual
periods become gradually more irregular, both
in timing and in flow. The pituitary gland at the
base of the brain responds to circulating estrogen
levels and the brain’s hypothalamic stimulation
by increasing secretion of luteinizing hormone
(LH) and follicle stimulating hormone (FSH). El-
evated levels of FSH are the cause of hot flushes.

Premenopausal women who have both ova-
ries removed, usually as part of a hysterectomy
and bilateral oophorectomy, have a precipitous
decline in their hormones and are suddenly
thrust into the symptoms of menopause. The loss
of ovarian function causes an 80 percent de-
crease in estrogen levels. The low levels remain-
ing are produced by the adrenal glands, as well
as by peripheral conversion of cholesterol to es-
trogen in the skin. 

Estrogen has effects on many tissues in the
body, especially the mucosal lining of the vagina.
As estrogen levels drop, this lining thins, pro-
duces less lubrication, and becomes more vulner-
able to trauma. The urethra is also affected by
this increasing the chances of bladder infection
and incontinence. 

Ovarian testosterone production drops by
half, starting as much as three years before a
woman’s final period. This decline can adversely
affect overall mood and energy, as well contrib-
ute to decreased sexual desire. The ratio of an-
drogens to estrogen can flip to androgen excess
for some women, contributing to increases in
hair growth in such ‘‘male’’ areas as the upper lip
and chin. 
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Sexuality during menopause

Menopause frees a woman’s sexuality from
fear of pregnancy. Up to 70 percent of women
note no effects of menopause on their sexuality.
These women are more likely to be in mature re-
lationships and have worked through relation-
ship issues that can otherwise confound sexual
intimacy. Women who have previously had an
active, comfortable sex life tend to have fewer
problems with post-menopausal sexuality. The
stimulation of intercourse helps keeps the vagi-
nal mucosa thickened and more youthful, sup-
porting the old adage of ‘‘Use it or lose it.’’
Cultural values may also play a role in how
menopause affects sexuality. In societies where
the elderly are more likely to be respected for
their wisdom, such as in Japan, most women
make the transition through menopause with far
fewer symptoms than women in the West. 

The most common change in sexual function
in menopause is decreased vaginal lubrication in
response to sexual stimulation. This loss of
arousal can lead to sexual pain, reduced orgas-
mic intensity, and, ultimately, in decreased de-
sire. Much of this can be helped by taking
replacement estrogen. Desire and orgasmic ca-
pacity can drop on their own as a result of meno-
pause, independent of any pain or discomfort.
Many women loose the sense of sexual passion.
These changes can be due to decreased testoster-
one. 

The menopausal woman is not the only one
going through changes at this point in her life.
Married women’s husbands are dealing with
their own physical changes. The slowing of the
sexual response allows many couples to savour
their sexual interaction, in contrast to the mad
rush of youth. While it takes longer for both men
and women to get aroused, lovemaking can last
longer due to the aging male’s decreased pres-
sure for orgasm. Indeed, many older men do not
need to ejaculate in order to enjoy the sexual
experience. For most, this is an enjoyable experi-
ence. For some couples, however, not under-
standing the physical changes that go with aging
creates concerns. Some women, having been
used to a stronger sexual response from their
partner, personalize these changes and wonder
if they are no longer seen as attractive by their
mate, or if he is having an affair. This often in-
creases the pressure to perform that is already
worrying the man, who may be wondering if he
is developing impotence. 

When women have sexual dysfunction,
about half of their partners will also have sexual
difficulties of their own. Women who have no
sexual difficulties may still have to deal with their
partner’s loss of potency. Male erectile dysfunc-
tion increases with age, with complete loss of
erection occurring in 5 percent of men at forty,
and increasing to 15 percent by age seventy.
More than half of older men have some partial
degree of erectile dysfunction that interferes
with sexual intercourse. Most erectile dysfunc-
tion in men is not due to hormonal changes, but
rather to aging of blood vessels and the mecha-
nisms that increase the blood flow to the penis.
The revolution brought about by Viagra and
other therapies can often help men and women
dealing with these difficulties. 

Men also appear to go through a male meno-
pause. In contrast to women, men have a more
gradual decline in their own testosterone, start-
ing in the late forties and continuing over the
next two to three decades. This results in similar
changes seen in women, including decreased de-
sire and orgasmic drive, and ultimately in the loss
of erections. 

Many women become single, either through
widowhood or divorce, in the years following
menopause. For many this leaves them to deal
with their sexual needs alone. Women who re-
enter the world of dating and becoming sexual
with a new partner face a number of concerns.
The vaginal changes of menopause leading to at-
rophy and loss of elasticity progress more quickly
if a women is not sexually active. If a woman has
not had a partner for a long time, she is at
increased risk of having discomfort. This can
usually be treated with local estrogen. Many phy-
sicians desexualize their older female patients
and do not think to counsel them about safe sex.
Many older women are not conscious of the risks
of sexually transmitted disease in this popula-
tion. The thinner vaginal walls are more vulnera-
ble to infection with intercourse. While numbers
are still small, the greatest rate of increase in
HIV/AIDS is in women over fifty. 

Women in menopause are aging and may
have other medical illnesses that can affect sexual
function. Hypertension, diabetes, depression,
and heart disease are but a few examples that can
have profound effects on sexual function. The
drugs used to treat these conditions frequently
have sexual side-effects as well. Antidepressants
commonly cause sexual difficulties, decreasing
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desire, arousal, and orgasm for both women and
men. 

Many sexual concerns during menopause
are not related to hormonal changes at all. Sexu-
al behavior involves an interaction between two
people. Women are generally more sensitive to
the context and connection they feel within the
relationship than men are, and sexual dysfunc-
tions are often symptomatic of other stresses, ei-
ther on an individual or a couple. Sex can
deteriorate due to psychological problems for ei-
ther partner, or due to relationship strains. Ef-
fective treatment of sexual concerns needs to
take into account the physical and psychological
health of both partners, as well as the state of
their relationship both inside and outside of the
bedroom. 

Estrogen replacement/hormone-
replacement therapy (HRT) and
androgen replacement

The loss of estrogen affects more than the re-
productive organs. Decreased estrogen leads to
increased bone loss and the risk of osteoporosis,
with concerns about hip and vertebral fractures.
The protection that estrogen provides pre-
menopausal women against heart attack (relative
to men) is also lost in menopause. Skin, in gener-
al, becomes thinner and more susceptible to
trauma, and thinning of the vaginal mucosa
leads to decreased lubrication and potentially
painful intercourse. A woman’s mood can be-
come more unstable around menopause, with
greater mood swings and an increased risk of de-
pression. 

The use of hormone replacement therapy
(HRT) with estrogen (and progesterone to pro-
tect against uterine cancer if the woman still has
a uterus), helps prevent and treat vaginal atro-
phy, as well as providing proven benefits such as
osteoporosis prevention. The use of HRT to treat
post-menopausal mood problems may help some
women previously labeled depressed as much as
antidepressants do. 

Clinical trials currently underway with estro-
gen replacement may show benefit in reducing
the rate of bowel cancer. Further studies are
needed to see if estrogen can prevent the risk of
heart attack and coronary heart disease. At this
point estrogen does not seem to reduce future
heart attacks in women who have already had
one. 

Women who receive estrogen replacement
need to also take progesterone if they still have
their uterus. Progesterone is produced along
with estrogen in the pre-menopausal woman. It
is more active in the second half of the menstrual
cycle and maintains the lining of the uterus until
levels drop to trigger the next period. Progester-
one serves a protective function for the endo-
metrial lining, balancing the stimulating effects
of estrogen. Post-menopausal women taking es-
trogen alone are at increased risk of developing
endometrial or uterine cancer. This increased
risk is eliminated with the combination use of
progesterone with estrogen. 

Many women have decreased sexual desire
and responsiveness in spite of HRT. This is due
to a reduction in testosterone and other andro-
genic hormones. When women enter meno-
pause, they lose half of their testosterone
production when the ovaries stop functioning.
While traditionally thought of as a ‘‘male’’ hor-
mone; in reality, men and women have both es-
trogen and testosterone, just in different ratios.
More than half of women with post-menopausal
decreased desire will respond positively to tes-
tosterone replacement. The potential risks of
androgen replacement can include possible viril-
ization, with skin changes such as acne, increased
and coarser body hair, deepening of the voice,
and enlargement of the clitoris. 

Adding replacement testosterone increases
women’s sexual desire, arousal, and ability to or-
gasm; as well as nonsexual energy and mood le-
vels. Within a few years, triple hormone therapy with
estrogen, testosterone, and progesterone may
well become the standard of care. 

Effect of HRT on sexual problems
All three stages of the human sexual re-

sponse cycle (desire, arousal, and orgasm) can be
affected by the hormonal changes of menopause.

Sexual desire is mainly modulated by testos-
terone. Women with decreased desire due to low
testosterone respond with increased sexual fre-
quency and improved sexual pleasure. Estrogen
contributes in a limited way to desire, primarily
by reducing the negative effects of vaginal atro-
phy. Otherwise, the effects of estrogen on desire
are limited. Testosterone replacement for wo-
men is a rapidly advancing field, with oral and in-
jectable forms, topical creams, patches, and im-
plantable pellets all being available. 

The loss of natural estrogen can lead to vagi-
nal dryness and lack of lubrication, which HRT

MENOPAUSE 921



can help. Estrogen can be given in a number of
ways as well, with vaginal cream, oral pills, patch-
es, and injectable medications being available. All
have similar effectiveness, although the in-
travaginal cream provides the most rapid healing
for vaginal atrophy. 

When given over an extended time, estrogen
must be given in combination with progesterone
to reduce the risk of uterine cancer. Most women
notice little change on their sexuality from pro-
gesterone therapy. Those women who have had
a hysterectomy do not need to take additional
progesterone. 

For some women, the use of HRT is general-
ly contraindicated (such as those with advanced
breast cancer.) For those women not responding
to alternative therapies, local vaginal symp-
toms can be treated using a soft plastic pessary
(Estring) that is impregnated with estrogen. It
is only locally absorbed and is believed to not in-
crease the risk of cancer recurrence. 

Many women who loose the intensity, or
even the capacity, to orgasm after menopause
will benefit from replacement testosterone. This
is especially noticeable after surgical menopause
(the operative removal of both ovaries, which
causes a sudden loss of estrogen). Sexual satisfac-
tion, as well as overall psychological well-being is
generally improved by testosterone replacement.

Some women may not be able to take HRT
for medical or personal reasons. Nearly half of
adults have used alternative therapies in the last
year. There is great clinical demand to have
more products available to help these women.
While there has been an increase in sexual health
research, especially for men, there are still many
more questions than answers that await study to
demonstrate effective therapies for women.
Many alternative products exist to try to help
women with menopausal, including sexual, con-
cerns. Some of these include phytoestrogens,
dong quai, evening primrose oil, black cohosh,
and ginkgo biloba. Few of these have been evalu-
ated using placebo-controlled studies, and some
have negative side-effects and interactions with
other medications. Given the strong psychologi-
cal effect on sexual function of taking a placebo,
these therapies need to be viewed with caution.

Specific products for post-menopausal vagi-
nal dryness include Replens, which is a longer-
acting vaginal moisturizer that is inserted into
the vagina every few days as needed. This is help-
ful for nonsexual sensations of vaginal dryness.

Other nonhormonal options that are effec-
tive include vaginal artificial lubricants to help
with intercourse, such as Astroglide, Just Silk
and K-Y personal lubricant. All of these are safe
to use with condoms. Oil-based products, howev-
er, can cause condoms to leak. The use of un-
scented oils, such as peanut oil and Alpha-Keri
Bath Oil, is also more acceptable than petrole-
um jelly, which is too sticky. 

There are no other aphrodisiacs better than
a placebo available to help women have more
sexual desire or better orgasms. 

Conclusion

Menopause has historically been a time when
women were considered to be in the twilight of
their lives, and when they were often disregard-
ed in society. Today, however, women are enter-
ing menopause healthier and more active than
ever before. Recognition that they have many
roles to play allows them to have productive lives
longer than their mothers and grandmothers.
Much of this is due to social change and new per-
ceptions of aging women, especially with respect
to how menopausal women look at their sexuali-
ty. Medical treatments have been expanding to
help reduce the effects of changes in hormonal
status, helping maintain energy, well-being and
sexual function. 

STEPHEN HOLZAPFEL

See also ANDROPAUSE; BREAST; DEPRESSION; ENDOCRINE

SYSTEM; HAIR; OSTEOPOROSIS; SEXUALITY; URINARY IN-

CONTINENCE; URINARY TRACT INFECTION. 
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MENTAL HEALTH SERVICES
The mental health needs of older Americans

are a matter of increasing attention, a fact reflect-
ed in the growing number of services available
since 1975. Even so, the mental health needs of
older adults are poorly understood, mental
health services are fragmented, and existing ser-
vices are underutilized. Consequently the older
population is especially vulnerable to prevent-
able outcomes: related physical health problems,
social isolation, risk of alcohol or medication mis-
use or abuse, a high rate of suicide, and a re-
duced quality of life. 

As in any discussion about the older popula-
tion, it is first important to recognize the wide
age range and considerable diversity of the cate-
gory of people we call ‘‘old.’’ Conventionally, age
sixty or sixty-five-plus has been used to mark
entry into old age or older adulthood. A 1999 re-
port on mental health and aging from the U.S.
Surgeon General classifies ‘‘older adults’’ as the
population age fifty-five and older, a categoriza-
tion that includes centenarians, their children,
and many of their grandchildren. Significant
variability in physical health and mental health
exists within and across age groups from the
young old to the oldest old. The older popula-
tion also is increasingly ethnically diverse; the mi-

nority share of the older population is projected
to grow significantly, and the Latino population
is expected to outnumber the African-American
population by 2010 (Kart and Kinney). The het-
erogeneity of the older population has significant
implications for the way mental health services
are planned and implemented. 

Epidemiology of mental disorders in late
life

It is also important to understand age/
generational differences in mental disorder
prevalence, risks, and needs, all of which are dif-
ficult to measure for several reasons. First, defini-
tions of mental health, mental illness, and mental
disorder are ambiguous and the terms are used
loosely. Second, ageist assumptions about emo-
tional and mental capacity in late life lead to con-
fusion of mental disorders with ‘‘normal aging.’’
Third, determining the incidence and preva-
lence of mental disorders is difficult when indica-
tors are somewhat arbitrary and when people
have biases against seeking treatment; needs in
these cases remain hidden. Fourth, mental disor-
ders in late life may mimic or mask other prob-
lems, particularly physical illnesses or the effects
of medications. Fifth, cultural and/or generation-
al differences may affect the identification and/or
reporting of disorders. Sixth, distinctions be-
tween community- and institution-dwelling pop-
ulations must be made when studying risks and
needs, particularly in the eighty-five-plus age
group; 20 percent of them live in nursing homes,
and nearly 60 percent of those are affected by at
least one mental disorder (including dementia)
(Strahan and Burns). And finally, distinctions
must be made between chronic and acute, mild
and severe, and early- and late-onset disorders.
These conceptual and measurement challenges
inevitably affect the provision and delivery of
mental health services. 

Older and younger adults compared

The most reliable studies suggest that when
dementia is excluded from the mental health
profile, the older population appears to fare
slightly better, or at least no worse, than younger
cohorts in the prevalence of mental disorders. In
some sense this is remarkable, given that older
adults are more vulnerable to known mental
health risk factors, such as physical illness, poor
nutrition, social isolation, bereavement, and fi-
nancial insecurity. The U.S. Surgeon General re-
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ports that 21 percent of adults age eighteen to
fifty-four and nearly 20 percent of older adults
have a diagnosable mental disorder, excluding
dementia, in any given one-year period. Age-
associated dementia, such as Alzheimer’s disease,
is a significant threat to the quality of life of older
adults, and although its manifestations may in-
clude depression, anxiety, paranoia, behavior
problems, and even psychosis, dementia is more
often studied and treated as a medical, not a
mental, illness. Mental disorders conventionally
addressed through mental health services in-
clude anxiety, depression, schizophrenia, and
adjustment disorders. 

Although the prevalence of mental disorders
in the older population is similar to that in the
younger adult population, the unique effects of
these disorders on older adults represent corre-
spondingly unique challenges for mental health
treatment and services. Some of these challenges
are closely associated with the epidemiological is-
sues identified above. In general, older adults
with mental disorders have high rates of coexist-
ing and mutually complicating physical illnesses;
are vulnerable to the complications of the use of
multiple medications; are more likely to become
malnourished; are at special risk of social isola-
tion and loss of social supports; have significantly
higher suicide rates; and are especially vulnera-
ble to loss of autonomy. 

Early- vs. late-onset disorders

Many older adults are survivors of chronic,
lifelong mental disorders, such as schizophrenia,
bipolar (manic-depressive) disorder, or chronic
major depression. These adults are more likely
to enter old age with irregular work histories,
legal and/or financial problems, impaired family
relationships, substance abuse, and physical
health problems. Such individuals are likely to be
known and served by a system of mental health
services throughout their adulthood. Other
older adults experience the first onset of disorder
late in life. Late-onset disorders can be destabiliz-
ing to individuals and families. Service needs and
issues are different for early- and late-onset dis-
orders. 

Treatment and services

Older adults’ mental health needs are identi-
fiable and treatable. Effective interventions in-
clude individual and group psychotherapy;

psychoactive medications; support groups,
including support for family caregivers; hospital-
ization; electric shock therapy; family counsel-
ing; pastoral counseling; special therapies such
as art, pet, and music therapies; community sup-
port services; and stress management and other
skills training. Services are provided in a variety
of settings, including, but not limited to, private
clinical practices, community mental health cen-
ters, adult day care, group homes, foster care,
nursing homes, general hospitals, psychiatric
hospitals, and state hospitals. 

There is no comprehensive service system
for older adults with mental disorders. Older
adults needing mental health services must de-
pend on multiple care systems that are not well
integrated to meet their complex needs: the
aging network, the health care system, and the
mental health system. Mental health interven-
tions may be provided through one or any com-
bination of these systems, through both the
public and the private sector. Public sector men-
tal health services are historically state-directed,
although funding through Medicare, Medicaid,
and block grants has increased the federal role
since the 1960s. Older adult mental health pro-
grams and services vary in level and type across
states. Some states have aging-specific services,
while others do not specialize. State and nation-
wide mental health and aging coalitions, a phe-
nomenon of the 1990s, promise improved
coordination of care. 

The primary care physician is a commonly
utilized point of entry and treatment resource
for older adults experiencing mental health
problems, especially of the late-onset type. This
is explained in part by the fact that mental health
symptoms of older adults are likely to be linked
to somatic symptoms, such as weight loss, insom-
nia, or shortness of breath. It is also explained in
part by the generations-old stigma associated
with mental health treatment. Primary care prac-
titioners are in a good position to treat interrelat-
ed physical and mental health conditions, but
mental health-related training and experience of
health professionals vary widely. 

Special issues of nursing home residents

Approximately 5 percent of adults age sixty-
five and over live in nursing homes (U.S. Bureau
of the Census). The rate of mental disorder in
this institutionalized population is high, and ac-
cess to services is disturbingly low. Deinstitution-
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alization of state mental hospital patients in the
1960s and 1970s resulted in the reinstitutional-
ization, into nursing homes, of many elderly pa-
tients. Nursing homes became de facto mental
health settings but lacked the capacity to provide
appropriate care. Related nursing home reforms
were instituted in the late 1980s and early 1990s.
Although improvements in care were achieved,
studies measuring the effects of these reforms
have confirmed, without exception, a continuing
problem with low mental health treatment and
service utilization rates among nursing home res-
idents (Smyer and Qualls). 

Access to services

The older population underutilizes mental
health services. Older adults represent nearly 13
percent of the U.S. population but account for
only approximately 6 percent of those served by
community mental health centers and only 5
percent of the clinical hours of psychiatrists
(Colenda and van Dooren). Use of mental health
services is affected by availability, appropriate-
ness, eligibility, and affordability of services.
Mental health services may be available, but not
appropriate to the lifestyles, physical capacities,
and social attitudes of older adults. Ethnic mi-
norities are especially underserved, in part due
to language and/or other cultural barriers. Older
adults living in rural or inner-city areas are more
likely to be isolated from mental health services.

Mental health coverage by Medicare, Medic-
aid, and private insurance is generally more lim-
ited than coverage for other health care services.
A national movement to improve parity, or
equality, in mental health coverage led to federal
legislation (the Mental Health Parity Act of
1996), and ultimately to expanded Medicare and
private insurance coverage. At the turn of the
twenty-first century, continuing growth and
changes in the managed care industry make the
future of mental health care uncertain. The ef-
fects of managed care on mental health service
access, quality, and outcomes are being studied.
Meanwhile, an aging, expanding, and increas-
ingly diverse older population will create new de-
mands for mental health services. 

KATHRYN B. MCGREW

See also DEMENTIA; DEPRESSION; GERIATRIC PSYCHIA-
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MENTAL STATUS
EXAMINATION

Almost everyone is familiar with the idea of
going to the doctor for a physical examination
for school, employment, a driver’s license, or for
summer camp. Such an examination includes
measurement of pulse and blood pressure, lis-
tening to the heart and lungs through a stetho-
scope, tapping tendons to elicit neurological
reflexes, and so on. Everyone may not be aware,
however, that the doctor is also making an assess-
ment of mental status. Put simply, in order to as-
sess the patient as a whole person, doctors
determine not just how the heart and the lungs
are working, but also how the brain is working.

For all organ systems (e.g., cardiovascular,
respiratory, neurological) the assessment in-
cludes two components. The first part, the history,
takes place when the doctor asks the patient
about any symptoms or problems that may have
been experienced subjectively. The second part,
the examination, consists of objective observations
that the doctor makes. For example, a patient
may report heart palpitations, and the doctor
may observe that the patient’s pulse is rapid.
Similarly, the patient may complain of having
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difficulty remembering, and the doctor may ob-
serve that the patient is repeating himself or her-
self during the conversation. The doctor may
also perform a brief memory test as part of the
mental status examination. 

A mental status examination comprises a
number of components. Orientation refers to the
person knowing where he or she is (the location
and address), what the date is, and so on. Atten-
tion refers to the person being able to concentrate
on a mental task, such as doing a series of simple
subtractions. Registration is the ability to listen
and repeat back (showing that one has learned)
a few words; recall is the ability to remember
those words a few minutes later. The doctor may
also ask the patient to name some familiar objects
or write a simple sentence, to test language func-
tions. The patient may be asked to copy a simple
diagram, or draw a familiar object, to test con-
structional or visuospatial functions. The patient
may also be asked to explain the meaning of a
common phrase or proverb, or to explain the dif-
ference between two different objects or con-
cepts, to test abstract thinking. The above are all
examples of different cognitive functions that
make up one’s day-to-day intellectual function-
ing. They are not trick questions, and while they
are not especially hard, they are designed to
challenge patients sufficiently for the doctor to
determine where potential problems may lie.
Quite often, the end result of the examination is
that the doctor can reassure the patient that his
or her mental status seems normal. Or, for exam-
ple, a memory problem may be present, possibly
caused by depression, a stroke, Alzheimer’s dis-
ease, or thyroid disease. One must first recognize
the problem before one can identify the cause
and recommend the appropriate treatment.
Thus, the mental status examination is an impor-
tant and essential part of the overall health as-
sessment, and should be performed routinely. 

MARY GANGULI

See also PSYCHOLOGICAL ASSESSMENT. 
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METAMEMORY
Adults of all ages often wonder about their

memory—how it works or does not work, why
one remembers some things but not others, and
whether memory skills will change over the life
course. The term ‘‘metamemory’’ refers to such
cognitions about memory—thinking about how,
why, and whether memory works. Specific as-
pects of metamemory include knowledge of
memory functioning, insight into memory
changes or impairment, awareness of current
memory processes, beliefs about and interpreta-
tions of memory skills and demands, and even
memory-related affect. This entry features an
overview of the concept of metamemory and how
it applies to aging. The view of metamemory
presented here is useful when considering both
basic (e.g., how memory and metamemory
change and relate to one another in aging) and
applied (e.g., the role metamemory may play in
compensating for memory impairments and de-
cline) research questions. 

Concept of metamemory

In recent decades the concept of metamem-
ory has been the topic of considerable attention
in a variety of neighboring domains of psycho-
logical research and practice. The range of both
the substantive interests and the theoretical per-
spectives of the researchers is notable, for they
span numerous ‘‘disciplines’’ of the psychological
sciences. Five such disciplines are briefly noted
here. First, cognitive psychologists have exam-
ined metacognition as bridging and reflecting
such processes as self-monitoring, decision mak-
ing, learning and memory, motivation, plans and
strategies, and cognitive development (see Met-
calfe and Shimamura). Second, neuropsycholog-
ists have examined metacognition as it bridges
cognitive psychology, neuroscience, and clinical
neuropsychology. For example, researchers may
be concerned with metacognitive impairment
(e.g., anosognosia, or unawareness or denial of
memory problems or disease) that has occurred
as a function of brain injury, dementia, or nor-
mal aging-related neurological changes (e.g., Pri-
gatano and Schacter). 

Third, some social and personality psycholo-
gists have contributed the perspective that
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metamemory operates in conjunction with, rath-
er than in isolation from, personality and social
cognitive processes. For example, researchers
may examine the effects of self-concept, self-
regulation, self-efficacy, and sense of mastery or
control on cognitive performance in children
and also in adults (e.g., Cavanaugh). Fourth,
child developmental and educational psycholo-
gists have examined metamemory as it relates to
the growth or improvement of basic cognitive
skills in children (e.g., Kuhn). An important ped-
agogical concern is when and how children learn
and apply strategies that improve their learning
performance in school and other settings. Fifth,
life span developmental psychologists have ex-
amined metamemory development in adult-
hood. The focus has been on multidimensional
views of metamemory, how metamemory per se
develops in adulthood, and whether metamem-
ory failures may be related to some aging-related
declines in memory performance (Dixon; Her-
tzog and Hultsch). 

Metamemory in adulthood

Overall, research and theory in metamem-
ory in adulthood incorporate many of the issues
raised in the neighboring domains of metamem-
ory research. They do so in part through imple-
mentation of an inclusive and multidimensional
concept of metamemory (e.g., Dixon; Hertzog
and Hultsch). Four principal characteristics are
the following: (a) metamemory includes a wide
variety of behaviors (knowledge, beliefs, evalua-
tions, and estimates), indicating the level, degree,
or extent of an individual’s metamemory perfor-
mance or skill; (b) it features a multidimensional
concept, in that the multiple facets or behaviors
are viewed as separable but linked dimensions of
a coherent construct of metamemory; (c) it as-
sumes that multiple operations and dimensions
would converge on a higher-order construct of
metamemory and that metamemory can be dis-
criminated from related constructs; and (d)
metamemory is a construct of intrinsic interest in
the study of normal cognitive aging, but one that
may also have substantial implications for under-
standing impairments of memory late in life. 

Metamemory represents one’s knowledge,
awareness, and beliefs about the functioning, de-
velopment, and capacities of one’s own memory
and human memory in general. As such, it in-
cludes three principal categories. First, declara-
tive knowledge about how memory functions

includes knowledge of how the characteristics of
memory tasks have an impact on memory per-
formance, whether strategies are required, and
which strategies may be usefully applied to par-
ticular situations. Second, self-referent beliefs
about one’s capability to use memory effectively
in memory-demanding situations defines memo-
ry self-efficacy and controllability (e.g., Cava-
naugh). One’s beliefs about one’s ability to
remember may determine (a) the extent to which
one places oneself in memory-demanding situa-
tions, (b) the degree of effort one applies to per-
form the memory task, (c) one’s expectation
regarding level of memory performance, and (d)
one’s actual memory performance. Certain as-
pects of affect regarding memory (in general) or
one’s memory performance and change (in par-
ticular) may also play a role (e.g., motivation to
do well, fear of memory-demanding situations).

Third, awareness of the current, general,
and expected states of one’s memory perfor-
mance includes processes of memory insight and
memory monitoring. Effective rememberers are
able to actively and accurately monitor their per-
formance vis-á-vis the demands of the memory
task. A high degree of accuracy in predictions of
performance, evaluations of encoding demands,
and on-line judgments of learning may indicate
an effective and accomplished rememberer (e.g.,
Hertzog and Hultsch). In clinical situations, an
awareness of a deficit may be an important pre-
cursor to memory compensation (e.g., Wilson
and Watson). 

In aging research, these categories of
metamemory have been related to one another
both theoretically and empirically (see Hertzog
and Hultsch). In principle, for older adults, high
performance on given memory tasks should be
promoted by the following metamemory profile:
(a) a well-structured declarative knowledge base
about how memory functions in given tasks, (b)
refined knowledge of one’s own memory skills,
(c) accurate and high memory self-efficacy, and
(d) skill at the monitoring and control activities
during acquisition, retention, and retrieval. In
addition, it could be useful to have (e) stable or
low memory-related affect, such that the poten-
tial deleterious effects of memory-related anxiety
or depression could be avoided. In contrast,
some older adults with poorer—and perhaps im-
paired—performance could be experiencing
some components of the following profile: (a)
and (b) an ill-structured, incomplete, or errone-
ous knowledge base pertaining to general memo-
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ry functioning or one’s own memory skills, (c)
inaccurate or low memory self-efficacy, (d) an in-
ability to monitor and control the requisite activi-
ties of effective remembering, and (e) fluctuant,
uncontrolled, or excessive memory-related anxi-
ety or depression. These profiles define two hy-
pothetical ends of a continuum. 

Two clinical implications of these hypotheti-
cal profiles in older adults are evident. First, can
some aging-related memory disorders or impair-
ments be remedied through clinical intervention
designed to assess and improve selected catego-
ries of metamemory? Second, can the diagnosis
and remediation of some organic memory disor-
ders (e.g., the result of injuries or disease) be ad-
vanced through the use of metamemory or
awareness information? Research on these ques-
tions is advancing on a variety of fronts, includ-
ing cognitive neurorehabilitation (e.g., Wilson
and Watson), memory compensation in late life
(e.g., Dixon et al.), awareness of and insight into
neuropsychological conditions (e.g., Lovelace),
memory complaints and their origins and impli-
cations (e.g., Gilewski and Zelinski et al.), and po-
tential effects of metamemory training on
memory. 

Conclusion

Metamemory refers to processes also known
as cognition about memory, memory complaints,
memory control, memory self-efficacy, memory
knowledge, memory affect, memory monitoring,
and memory insight or awareness. A theoretical-
ly coherent concept of metamemory includes
several interrelated components: declarative
knowledge of memory functioning, awareness of
or insight into memory skills or problems, moni-
toring of current memory processes, beliefs
about memory skills and change, and memory-
related affect. Research on aging has provided
numerous fascinating portrayals of metamem-
ory—its range, development, and influences.
The simultaneous measurement of multiple di-
mensions of metamemory is useful, especially
when considering issues pertinent to normal
aging (e.g., how memory normally changes—
grows and declines—across the life span) and to
clinical aging (e.g., how memory disorders are
developed, supported, and remedied). Impor-
tant issues of current and future research include
(a) the extent to which dimensions of metamem-
ory interact in determining memory perfor-
mance, impairment, or decline; (b) the extent to

which dimensions of metamemory may serve as
early indicators of progressive memory decline,
such as that associated with organic diseases; and
(c) the extent to which intervention in dimen-
sions of metamemory may have indirect influ-
ence on memory performance, maintenance,
improvement, or recovery. 

ROGER A. DIXON

See also MEMORY. 
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MIDDLE EASTERN
COUNTRIES

The southern part of Asia, known as the Mid-
dle East, covers an area about the size of the Unit-
ed States and Mexico. The Middle Eastern
countries are Bahrain, Iran, Iraq, Israel, Jordan,
Kuwait, Lebanon, Oman, Qatar, Saudi Arabia,
Syria, Turkey, the United Arab Emirates (UAE),
the West Bank and Gaza Strip, and Yemen. Al-
though often discussed collectively, they are dif-
ferent in as many ways as they are similar. For
example, all Middle Eastern countries are Arab
except Iran, Israel, and Turkey (which account
for 59 percent of the region’s population). In
1981 the Congressional Quarterly defined the so-
called Arab countries as ‘‘those in which Arabic
is the primary language and who share a com-
mon culture.’’ 

An elderly Palestinian in a traditional Arab head dress reads from the Quran at a mosque in the West Bank town
of Ramallah, which was the sight of intense fighting between Israelis and Palestinians during the fourteen months
preceding this November 2001 photo. (AP photo by Nasser Nasser.)

Most residents of these countries are Sunni
Muslim. Exceptions are the Israelis, 90 percent
of the Iranians, and two-thirds of the Iraqis, who
are Shi’a Muslim. The Middle Eastern countries
also differ in historical development, social and
ethnic composition, economic history, natural re-
sources, size, population, and forms of govern-
ment. 

This entry reviews the demographic, eco-
nomic, political, cultural, and social support
structures that influence aging and the older
people of the Middle Eastern countries. The
North African countries of Algeria, Egypt, Libya,
Morocco, and Tunisia, which share a culture and
religious beliefs with the Arab population of the
Middle East, are included in Table 1 along with
the Middle Eastern countries. Although Israel is
mentioned for comparison, that country is not
discussed at length here. 

Economic conditions, population, and
aging

The Middle Eastern countries possess differ-
ent resources and are at different stages of eco-
nomic development. Some, such as Saudi Arabia,
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Oman, Qatar, Kuwait, and the UAE, have vast oil
reserves and oil-dependent economies; others,
such as Iran, Iraq, and Syria, are partially oil-
dependent. Still others, such as Israel, Jordan,
Lebanon, Turkey, and Yemen, have no oil re-
serves; their economies rely on agriculture and
young industries. Oil in the Middle East is a na-
tional property. Most of the oil-dependent coun-
tries, such as Saudi Arabia and Kuwait, are rich
in capital, have labor shortages, and employ
guest workers. Turkey and Yemen are low on
capital but have a large supply of labor, which
they export to the oil-producing countries. The
generous old-age benefit programs in some of
these countries, which also cover migrant work-
ers, allow the workers to return to their home-
lands and collect a pension. 

Iran and Turkey, each with an estimated
population of about 65 million in 2000, account
for 56.4 percent of the 232.5 million inhabitants
of the Middle East. Turkey has enjoyed a rela-
tively stable government during the last quarter
of the twentieth century (except for Kurdish in-
dependence movements). Six percent of Tur-
key’s population was estimated to be sixty-five
and older in 2000; this figure is projected to in-
crease to 10.8 percent in 2025 (see Table 1). Per-
haps more than women elsewhere in the Middle
East, women in the Turkish Republic enjoy
equality with men in employment opportunities
and social freedom. Except for Israel, Turkey has
the region’s most extensive old-age benefit pro-
gram: it covers all residents and the benefits are
adjusted periodically for changes in the cost of
living. Employees and employers finance the
system jointly with no government supple-
ment. The amount of benefits is related to past
earnings and allows for disability and survivors’
benefits. 

Iran’s experience in the late twentieth centu-
ry was very different. The country underwent an
Islamic revolution, a change in the system of gov-
ernment, an eight-year war with Iraq, and an
economic blockade by the United States. In addi-
tion, the new regime pursued an isolationist poli-
cy in the years following the 1978 revolution.
These changes created a difficult economic situa-
tion with little or no growth, double-digit infla-
tion for several years, and a reduction in oil-
production capacity. The sharp increase in the
population due to strict adherence to Islamic
laws, which prohibits family planning and birth
control, led to a population explosion after the
revolution. Although the policy has been re-

versed, Iran has a very young population. In
2000, fewer than 5 percent of Iranians were
sixty-five or older; this proportion is expected to
reach 7.3 percent by 2025. 

The old-age benefits cover nearly all workers
with some employment history. Self-employed
persons can join by paying the employer’s and
employee’s portion of the contribution. The
health care system is almost universal, covering
the employees and their dependents, especially
in nonagricultural areas. 

Another one-third of the region’s population
lives in the next four largest countries—Iraq,
Saudi Arabia, Syria, and Yemen—with a total
population of 78.5 million. Saudi Arabia has
been able to maintain stability and allow its oil in-
dustry to expand. This country, more than any
other Islamic nation, follows strict Islamic laws.
Men are permitted to have up to four wives at a
time; family planning and birth control are not
practiced. With an estimated fertility rate of 6.3
children per woman in 2000, Saudi Arabia has
one of the fastest-growing populations in the
world. The population is expected to more than
double by 2025 (see Table 1). The proportion of
the population age sixty-five or older will also
double during that period. Because of generous
old-age pension and health care benefits, which
are subsidized by the government and cover
nearly everyone except agricultural workers and
seamen, life expectancy is projected to increase
by seven years between 2000 and 2025. 

Iraq faced other challenges during the 1980s
and 1990s. It fought an eight-year war against
Iran, in which both countries suffered heavy ca-
sualties, and then turned its attention to another
neighbor, Kuwait. The international community,
concerned about the flow of oil to the West and
Iraq’s weapon buildup as a threat to its neigh-
bors, collectively punished Iraq in what is known
as the Persian Gulf War. The country’s infra-
structure and armed forces were destroyed, and
Iraq was subjected to severe economic sanctions
and isolation. These conditions resulted in major
health problems and malnutrition, with high
rates of infant mortality and childhood diseases.
The full impact of these events on the popula-
tion’s age distribution will become clear in the fu-
ture. In 2000, only 3.1 percent of the Iraqi
population was estimated to be sixty-five and
older; by 2025, the proportion age sixty-five and
older is projected to increase to 4.3 percent (see
Table 1). These figures represent one of lowest
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Table 1
Population Characteristics, Middle East and North African Countries

SOURCE:U.S. Bureau of the Census, International Database, www.census.gov

life expectancies in the Middle East, second only
to Yemen, which has suffered similar circum-
stances. Iraq has an old-age pension system that
is designed to cover all employees except agricul-
tural and temporary workers. It is not clear
whether the system has been able to pay for
health care and fulfill its obligations to retired
and disabled persons since the Persian Gulf War.

The Syrian government, which has strong
ties to the military after some modernization, lib-
eralization, and purging, has maintained stability
since the early 1980s. Syria contains oil reserves
and arable land, and other industries exist beside
oil production and refining; yet the country’s
economic development has been slow. Syria’s po-
litical and military involvement in Lebanon and
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its continued role as peacekeeper have proved
very costly. It is estimated that in 2000, only 3.2
percent of Syria’s population was sixty-five or
older; by 2025 this proportion is expected to
reach 4.9 percent, with a decrease in the fertility
rate (see Table 1). 

Syria has an old-age pension system that cov-
ers everyone except domestic and temporary
workers. The system, which is fully financed by
employees and employers, also pays for health
care, disability, and survivor benefits. 

Yemen has few natural resources, and agri-
culture has declined because of prolonged
droughts; the result is very slow economic devel-
opment. Because of the harsh economic condi-
tions and severe climate, estimated life
expectancy in Yemen was the lowest in the re-
gion (59.8 years) in 2000. A major improvement
in life expectancy is expected by 2025 (see Table
1) with cessation of hostilities between north and
south and with improved stability and economic
conditions. In 2000, Yemen had the highest esti-
mated fertility rate in the Middle East (7.1 per
woman); by 2025 the fertility rate is projected to
be lower, but still very high (4.7, second only to
Saudi Arabia). The old age pension system in
Yemen is new, established in 1987 and revised in
1995. Employees and employers fund the pro-
gram with no government support. It covers ev-
eryone except agricultural workers, fishermen,
and domestic and temporary workers. The bene-
fits are paid in a lump sum and are less generous
than in some of the wealthier nations in the re-
gion. 

In Western industrialized nations, where
health care is better and retirement income se-
curity is greater, women enjoy a higher life ex-
pectancy; therefore they make up a larger
proportion of older persons in those nations. In
the Middle East, Turkey and Iraq are the only
sizable countries (excluding Israel) in which
women account for a higher proportion of the
older population. The old-age benefits and pen-
sion programs in all of the Middle Eastern coun-
tries are conscious of females’ shorter life
expectancy and have instituted lower retirement
ages for women than for men. 

In the larger Middle Eastern countries such
as Iran, Turkey, Iraq, and Syria, many urban
women have received Western-style higher edu-
cation. Women’s labor force participation in
these countries is much lower than in the West,
however. Among the countries with a sizable pro-

portion of the female population in the labor
force—Iran, Iraq, Jordan, Bahrain, and
Yemen—the ages of eligibility for pension bene-
fits are sixty for men and fifty-five for women
when the qualifying conditions are met. In Tur-
key the eligibility ages are fifty-five for men and
fifty for women; in Israel, sixty-five for men and
sixty for women. 

The population characteristics of the Middle
Eastern nations and some North African coun-
tries are presented in Table 1. All of these coun-
tries have old-age benefits programs, which
provide income security and health care to al-
most all citizens with some employment history.
The improved life expectancy in all of these
countries, also shown in Table 1, may be due to
the expansion of the social and health care pro-
grams from an early age, which reduce infant
and childhood mortality and provide income se-
curity in later life. 

Role of Islam in policies and practices
related to aging

Although they differ ideologically, almost all
Middle Eastern countries except Israel have laws
based, to some extent, on the holy book of the
Qur’an. The influence of Islamic teachings and
recommended practices is most notable in family
law. Hammudah Abd al Ati, after reviewing defi-
nitions of family in an Islamic context, suggests
the following: ‘‘The term family will be used to
designate a special kind of structure whose prin-
cipals are related to one another through blood
ties and/or marital relationships, and whose re-
latedness is of such a nature as to entail ‘mutual
expectations’ that are prescribed by religion, re-
inforced by law, and internalized by the individu-
als’’ (p. 19). In cultural and traditional norms as
well as Islamic teachings and laws, the family is
regarded as an inclusive and supportive unit
whose success and well-being are connected to
the well-being of other members of the unit. Is-
lamic teachings emphasize honor and respect for
parents and older members of the family, com-
paring respect for elders to the honor offered to
God. 

The old-age pension/benefits programs in
Middle Eastern countries define family very
broadly. Not only a pensioner’s surviving spouse
and children but also the parents and siblings are
defined as survivors eligible to receive benefits.
The benefits for daughters continue as long as
they are not married, reflecting the conditions in
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nations where only a small percentage of females
are employed. The eldest son in the household
has the acknowledged responsibility of caring for
his parents and sibling(s) if necessary. This most
often begins with coresidency, when a newly wid-
owed parent moves in with the son’s family. In
the beginning, while this relative is still in good
health, she or he assists in household chores, in-
troduces the children to traditional and cultural
values, and often cares for the younger children,
teaching them a skill or a trade. This cultivated
relationship later is reversed, when older family
members need assistance in caring for them-
selves. Yet the arrangement is always viewed as
mutually beneficial; caring for a disabled grand-
parent, aunt, or uncle is not viewed as a burden
but as a natural extension of family life. 

This is not to say that Middle Eastern coun-
tries have no agencies or institutions that provide
daily care to disabled older people. In Iran, Iraq,
Syria, and Turkey, an increasing number of
women in the urban areas seek employment out-
side the home, which limits their availability for
caregiving. In addition, some elders have no
family members and no financial means of their
own to hire domestic workers. To serve these iso-
lated cases, a few institutions, mostly in urban
areas, are available in the larger countries. It is
more common, however, to hire a domestic
worker to help care for the older persons in the
family. 

SHAHLA MEHDIZADEH

See also ISRAEL; POPULATION AGING; SUB-SAHARAN AFRI-

CA. 
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MIDLIFE CRISIS
One of the most intriguing puzzles of life-

span developmental psychology is the myth of a
midlife crisis, a mental health crisis occurring in
the midlife years. In 1965, Elliot Jacques pro-
posed the midlife crisis as a normative crisis in
early middle adulthood on the basis of a psycho-
analytic approach to an awareness of death sur-
facing in early midlife (the mid-thirties).
Although the notion of a midlife crisis attracted
much acclaim in both the scientific and public de-
bate, it has continually failed to receive empirical
support. Empirical investigations have shown the
existence of midlife developmental patterns of
continuous development, maintained well-being,
and adaptivity and resilience throughout
midlife; and they have not uncovered a midlife
mental health crisis as a universal, or even a com-
mon developmental, experience. 

Adaptation to growth potential and resil-
ience in managing losses are two major compo-
nents of developmental regulation. Midlife,
more than any other period of the life span, re-
quires the conjoint mastery of both these compo-
nents of regulating one’s own development. It is
during midlife that adults can expect a radical in-
crease in loss-related changes, including crossing
some developmental deadlines that require dis-
engagement from an important life goal, such as
having children. At the same time, several do-
mains of life and functioning (e.g., professional
expertise, social skills) come into their prime in
midlife. 
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The regulatory challenge of juggling both
gains and losses does not overwhelm most
midlife adults, however. Instead, these chal-
lenges are met with a rich and elaborate array of
resources that most adults command at this point
in life. Midlifers typically are at the peak of their
vocational careers, earning power, social status,
and social influence. Moreover, and maybe even
more importantly, midlife adults have accumu-
lated knowledge about adult development and
life courses and have experience with mastering
challenges, overcoming losses, and regulating
emotional responses. In addition, many midlife
adults hold optimistic beliefs about their own self
efficacy, occupy multiple social roles that can bal-
ance losses, and enjoy supportive social net-
works. Finally, midlife adults can self-regulate
their goal engagement and goal disengagement
based on their knowledge and anticipation of
final deadlines for achieving certain goals (e.g.,
child-bearing, career promotion). This way they
can avoid experiencing disappointment and de-
spair when time runs out for achieving long-
cherished life goals. 

In spite of the evidence contradicting it, the
notion of a midlife crisis has survived as a public
myth about development during the fourth and
fifth decades of life. This survival of the midlife
crisis myth is an intriguing phenomenon—which
calls for scientific explanation. It seems likely that
the myth itself fulfills an adaptive function, which
lends credibility and resilience to it. In a cross-
sectional study of adults from early adulthood to
old age (Heckhausen and Brim, 1997), percep-
tions of self and ‘‘most others my age’’ reflected
a view that most others are burdened with prob-
lems, whereas each individual considers himself
or herself to be the favorable exception. This ten-
dency was expressed by adults at all ages, and
was particularly pronounced for domains of
functioning for which the respective adult expe-
rienced a threat (e.g., health, career, stagnation,
conflicts with one’s children). It thus appears that
social downgrading (underestimating others’ qual-
ities) based on negative age-related stereotypes
(e.g., the elderly, the midlife crisis) is a compen-
satory interpretation used by adults who experi-
ence loss or threat. Such age-related stereotypes
are not only present with regard to old age but
also exist for midlife. The myth of the midlife cri-
sis may serve this function by organizing a social
stereotype about midlife that allows social down-
grading of one’s age peers and, thereby, relative
self-enhancement. In this way, the myth of the

midlife crisis is an adaptive stereotype, just as
negative stereotypes about aging are. 

Another adaptive implication of the midlife
crisis myth is the fact that it renders certain prob-
lems predictable, such as the increased tendency
for feelings of regret, disappointment, and lack
of purpose and meaning, which are probably
more likely to be experienced at midlife because
of the growing salience of finite lifespan. Thus,
based on expectations implied in the notion of a
midlife crisis, individuals might move into
midlife anticipating and prepared to disengage
from certain goals that have become obsolete. 

JUTTA HECKHAUSEN

See also LIFE-SPAN THEORY OF CONTROL; PERSONALITY.
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MIGRATION AND
GEOGRAPHIC

DISTRIBUTION
If a survey asked respondents what they

knew about the geographic distribution and mi-
gration patterns of older people in the United
States, two observations would be frequently re-
peated. First, with respect to distribution, re-
spondents would comment on the concentration
of older people in Florida. Second, regarding mi-
gration, most would report something about re-
tirement migration, with older people moving
from the Snowbelt to the Sunbelt. While not in-
correct, these responses are very imprecise and
miss a great deal of what is interesting about
these issues. In fact, there is widespread misun-
derstanding about which regions of the United
States have the oldest populations and about how
uncommon retirement migration really is. 

Geographic distribution

Focusing on the geographic distribution of
the older population at the state level, two differ-
ent questions can be asked. First, which states
have the largest number of older people? The
answer to this question is quite unremarkable:
the states with the largest total populations tend
to have the largest populations of persons age
sixty-five and over. In 2000, the four largest
states (California, Texas, New York, and Florida)
contained 31 percent of the total U.S. population
and 31 percent of the elderly population. More
than half (52 percent) of all senior citizens live in
the nine largest states (the four listed above plus

Illinois, Pennsylvania, Ohio, Michigan, and New
Jersey). Among the nine states with the largest
populations of older people, only three are in the
Sunbelt. 

The more interesting question about varia-
tions across states concerns the proportion of the
population that is age sixty-five and over. For the
United States as a whole, 12.4 percent of the pop-
ulation was age 65+ in 2000. But only two states
(Indiana and Tennessee) had exactly this per-
centage of their populations in this age category.
The state with the oldest population was, of
course, Florida, which stands out with 17.6 per-
cent of its population age 65+. But the other
states with especially old populations were not
states that attract a lot of retired migrants. In
2000, seven of the ten states with the oldest pop-
ulations were in the Northeast or Midwest (Penn-
sylvania, Iowa, North Dakota, Rhode Island,
Maine, South Dakota, and Connecticut), while
three were in the South (Florida, West Virginia,
and Arkansas) and none were in the West. At the
opposite end of the distribution, the states with
the youngest populations were Alaska (5.7 per-
cent age 65+) and Utah (8.5 percent age 65+).
All fourteen states in which older people made
up less than 12 percent of the population were
in the West and the South. As suggested by the
above discussion, the oldest regions of the Unit-
ed States were the Northeast (13.8 percent) and
Midwest (12.8 percent), and the youngest were
the West (11.0 percent) and South (12.4 per-
cent). 

Excluding the extremes (Florida and Alas-
ka), the proportion of older adults in state popu-
lations ranged from 8.5 percent to 15.6 percent
in 2000. Moving to areas smaller than states,
however, much greater variations are apparent.
Some counties could be classified as ‘‘gerontic en-
claves.’’ In two counties (one in Florida and one
in North Dakota), over one-third of the popula-
tion was age 65+ in 2000, and there were fifty-
seven counties in which over one-fourth of the
population is in this age group. Half of these
counties were in Florida, South Dakota, and
North Dakota. The three counties where less
than 3 percent of the population was sixty-five
and older were in Georgia and Alaska. Clearly,
more than temperature is determining the pro-
portion of older adults in various geographic lo-
cations. 
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Why does age distribution vary across
areas?

Four factors determine the proportion of el-
derly people in a population: past death rates,
past birth rates, past in-migration rates, and past
out-migration rates. Of these four factors, the
least important is death rates. Although there are
some variations in death rates across states, these
variations are not very large and they play a very
insignificant role in determining age distribu-
tions. Fertility patterns have a larger effect on the
age composition of a population—high fertility
rates are associated with younger age distribu-
tions. The intuitive notion that higher fertility
leads to a larger proportion of children in the
population, and consequently a smaller propor-
tion of older people, is correct. This relationship
between birth rates and age structure helps to ex-
plain why Utah, with the highest fertility rate of
any state, ranks forty-ninth in proportion of
older adults. Seven of the ten highest fertility
states are among the fifteen youngest states. But
there are exceptions. Arizona, for example, has
the second highest fertility rate of any state, but
also has an above average proportion of older
age. This suggests that effects of migration on
age distribution must also be considered. 

In-migration and out-migration do not nec-
essarily alter the age distribution of a county or
state. If migration rates did not vary by age, then
migration would affect the size of the population
but not the age composition. However, migra-
tion rates almost always do vary with age. Out-
migration from an area is predictably higher for
young people than for older people. The tenden-
cy of young adults to migrate at higher rates than
older people has been true across time and across
cultures. In other words, there is almost no ex-
ception to the pattern of a declining propensity
to migrate after the young adult years. Recent
patterns of migration in the United States are
consistent with this broad generalization. Be-
tween March of 1999 and March of 2000 it was
eight times as likely for someone between twenty
and twenty-four years of age to change place of
residence as it was for someone age sixty-five or
over (35.2 percent vs. 4.4 percent). 

States (or counties) in which out-migration
exceeds in-migration over a sustained period of
time tend to have relatively old populations.
Older people in these areas tend to age in place,
while a disproportionate number of younger
people move out. In recent decades, the areas

that have experienced substantial net out-
migration have been concentrated in the farm
states of the Midwest and the declining industrial
states of the Northeast. These two regions, as
noted above, are the regions with the highest
concentration of older people. 

If a disproportionate number of migrants
are young, one should anticipate that areas with
substantial net in-migration would tend to have
relatively young populations. This is the general
pattern, and accounts for the below average pro-
portion of older adults in the Sunbelt (which has
gained population through migration in recent
decades). But there is one major exception to this
pattern: Florida. Florida has been such a magnet
for older retirees who move out of the Northeast,
that the in-migration rate for older people has
exceeded that of younger people. Arizona and
Oregon also have been magnets for older mi-
grants, so despite high levels of total in-migration
their populations are not especially young (Ari-
zona ranked 22nd in percentage of population
65+ in 2000, and Oregon ranked 25th). 

Retirement migration

As noted above, most older people age in
place, and retirement migration is not a common
experience. In any given year, only about 1 per-
cent of the older population moves from one
state to another (by comparison, about 6 percent
of people in their twenties make an interstate
move each year). Nevertheless, researchers have
studied the motivations of those who move
around the time of their retirement. Older mi-
grants tend to mention several considerations as
being important in deciding where to relocate.
Compared to younger people, they express less
concern about employment opportunities and
more concern about cost of living. Thus, areas
with low taxes and a low cost of services are, other
things being equal, particularly attractive to re-
tirees. Also important are location-specific ame-
nities, such as warm weather, attractive
environments (e.g., seashores or mountains),
and good health care services and facilities. Areas
that combine several of these attractive features
are magnets for retirement migrants. 

A good deal of attention has been given to
the economic impact that retirement migrants
have on the areas they move into. The conclusion
has been that older migrants provide an econom-
ic boom to their destination communities. Those
who make a retirement move tend to be healthy,
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married, and have above average incomes. They
thus contribute to the local community through
their consumption and the taxes they pay, and
they do not compete for the jobs that they help
to create. Further, they do not draw heavily on
local public service expenditures, such as schools.
The health care expenses they have add to, rath-
er than drain, local resources because they are
paid for from Medicare, from other insurance
policies, and out-of-pocket. Based on these find-
ings, some argue that developing policies to at-
tract retirees may be a good strategy for
promoting economic growth in a community.
Others note, however, that increasing the per-
centage of senior citizens in a community may
alter local politics and decrease public support
for public schools and other public services that
older people seldom use. 

Why people move in later life

Theories of why people voluntarily move
start with the plausible assumption that individu-
als are motivated by a desire to improve (or
maintain or minimize loss of) their quality of life.
Job-related moves become less common in later
life, while three other reasons for migration be-
come more important. One reason is the desire
to improve the quality of one’s physical environ-
ment. With incomes coming from social security,
pensions, and investments, older people have
greater freedom than younger people to put a
high priority on the physical amenities of poten-
tial destination communities. Moves for lifestyle
reasons characterize recent retirees who move to
a warmer climate or to an area with greater rec-
reational opportunities. Studies find that retire-
ment migrants often plan these moves long in
advance and vacation at their destination com-
munity for several years before actually making
the permanent move. Those who fit this descrip-
tion are often relatively affluent, healthy, and
married. As noted above, these are the older mi-
grants that some retirement communities active-
ly seek because they bring economic resources
into the community. Still, it is important to re-
member that most older people age in place—
retirement migration to the Sunbelt is the excep-
tion. 

A second reason for moving in later life is to
improve the social environment by locating
closer to children, grandchildren, or other kin.
The motivation to move in order to increase po-
tential social support is frequently stimulated by

a life course transition that increases vulnerabili-
ty, such as widowhood or declining health. Com-
pared to those moving to improve physical
amenities, people moving to strengthen support
networks tend to be older, unmarried, and phys-
ically frail. An interesting illustration of these two
types of moves is provided by comparing the
stream of migrants from New York to Florida
with the counterstream of migrants from Florida
to New York. Those moving to Florida, com-
pared to those moving back to New York, are
more often married, healthy, young-old (65–75
years old), have a high income, and live indepen-
dently. The plausible explanation for why vul-
nerable older people leave Florida to return to
their former place of residence in the Northeast
is that they are seeking to be nearer children and
other kin who can provide support. 

The third type of late life move, often invol-
untary and of a short distance, is to an assisted-
living facility or nursing home. An increasing
functional dependency and inability to live inde-
pendently precede these generally dreaded
moves. Making the decision to move to a nursing
home is generally difficult, being the only choice
left after other options have been exhausted.
Moving to a nursing home is often the final move
that an individual will make. 

Snowbirds

Snowbirds is the term coined to identify older
people who, like some birds, leave their usual
residence in the north to settle in warmer settings
during the winter. Reliable statistics on the mag-
nitude of seasonal migration do not exist, but it
is known that Florida, Arizona, Texas, and Cali-
fornia have large populations of temporary resi-
dents during the winter. As cold temperatures
arrive in October and November in the northern
states, the snowbirds head south to live in RVs,
mobile homes, apartments, condominiums, and
second houses in the warmer climates. Addition-
al snowbirds move from Canada—Statistics Can-
ada has estimated that a quarter of a million
Canadians reside in Florida during the winter
months. These cyclical migrants between the
North and the South may make the same jour-
ney between their summer and winter residences
for many years. 

Studies of snowbirds in their winter commu-
nities have found that these migrants tend to re-
semble retirement migrants in several ways—
they are young-old, married, healthy, and
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financially well-off. Although seasonal migrants
do not tend to become involved in the larger
communities of their winter residence, they do
generate distinctive enclaves within their travel
parks or condominium complexes. Life in these
enclaves is characterized by a high degree of so-
ciability, activity, and equality. The culture that
develops in these subcommunities allows the
snowbirds to feel at home, rather than to func-
tion as tourists or vacationers. Some snowbirds
become permanent residents of their winter
communities, but most do not. 

Conclusion

In any particular year, older people are
much less likely than younger adults to change
their place of residence. Further, the annual pro-
portion of people age sixty-five and over who
make an interstate move has not increased since
the mid–twentieth century, and in 2000 was only
about 1 percent. The typical experience of older
people is to age in the same community and in
the same house that they lived in prior to reach-
ing old age. When older people do make inter-
state moves, they often follow well-established
streams of migration to particular destinations.
Retirement migrants from the Northeast tend to
settle in the South Atlantic states; those from the
Midwest more often head to states in the South-
west. These retirement migrants tend to have a
positive impact on the communities they move
into. 

PETER UHLENBERG

See also AGING IN PLACE; IMMIGRATION; LIVING AR-

RANGEMENTS; RETIREMENT COMMUNITIES. 
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MITOCHONDRIA
Mitochondria are organelles found in the cy-

toplasm of all eukaryotic cells. They vary consid-
erably in shape and size, but are all composed of
four compartments: a smooth outer membrane,
a convoluted inner membrane that forms recog-
nizable structures called cristae, the intermem-
brane space, and the matrix. Mitochondria are
the ‘‘powerhouses’’ of cells; their function is to
convert energy found in nutrient molecules and
store it in high-energy phosphate bonds in a mol-
ecule called adenosine triphosphate, which is the
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universal energy-yielding component necessary
for the reactions that modulate many fundamen-
tal cellular processes. Mitochondrial ATP is pro-
duced through the process of oxidative
phosphorylation, a process that uses molecular
oxygen as the final electron acceptor. 

The products of metabolism are carried from
the cytoplasm into the mitochondrial matrix,
where they go through the citric acid, or Krebs
cycle. The Krebs cycle promotes the reduction of
the catabolism-generated coenzymes NAD+ (nic-
otinamide adenine dinucleotide) and FAD (flavin
adenine dinucleotide) to NADH and FADH2, re-
spectively, which are rich in electron energy. As
these molecules are reoxidized, they supply elec-
trons that are carried to final electron acceptor
via an elaborate respiratory, or electron, trans-
port chain. The electron transport system is a
chain of electron acceptors located in the inner
membrane of the mitochondria. 

Hydrogens are passed down from NADH to
the electron transport chain in a series of redox
reactions, where they become dissociated from
their electrons and are released as protons. The
electrons entering the electron transport system
have a relatively high energy content. As they are
transferred from one acceptor molecule to the
next, they lose much of their energy, some of
which is used to pump the protons across the
inner mitochondrial membrane. This sets up an
electrochemical gradient across the inner mito-
chondrial membrane, which provides the energy
for ATP synthesis. Therefore, the function of this
chain is to permit the controlled release of free
energy to drive the synthesis of ATP from ADP
(adenosine diphosphate, formed from the break-
down of ATP) and inorganic phosphate. This ox-
idative phosphorylation process engages five
respiratory-chain enzyme complexes located
within the inner mitochondrial membrane. Four
of these complexes—I (NADH dehydrogenase),
II (succinate dehydrogenase), III (cytochrome-c
reductase), IV (cytochrome-c oxidase)—catalyze
the transport of electrons to molecular oxygen.
Complex V (ATP synthase) uses the proton mo-
tive force to form ATP from ADP and inorganic
phosphate. Oxygen is the final electron acceptor
in the electron transport system, which is why or-
ganisms that respire aerobically require oxygen.

Mitochondria contain their own deoxyribo-
nucleic acid (DNA). Each human cell contains
several hundred mitochondria and thousands of
copies of the mitochondrial genome (mtDNA).

The human mtDNA molecule is a closed circular
molecule and is 16,569 base pairs (bp) in length.
Out of the thirty-seven mitochondrially encoded
genes, thirteen encode polypeptides that are sub-
units of the respiratory chain enzyme complexes;
twenty-two encode transfer RNA and two encode
ribosomal RNA. The twenty-four genes that en-
code RNA are needed for mitochondrial protein
synthesis. 

Relationship of energy functions to
cellular and organismic aging

Although oxygen plays an essential role as
the terminal electron acceptor during respira-
tion, oxygen and its metabolites are potentially
cytotoxic (toxic to cells). During the course of
normal oxidative phosphorylation, between 1
percent to 3 percent of all oxygen reduced by mi-
tochondria escape from the electron transport
chain into the mitochondrial inner membrane
and are converted into reactive oxygen species
(ROS) that have the ability to oxidize macromo-
lecules. These oxidants, produced continuously
as by-products of the anaerobic metabolic pro-
cess, include superoxide (0-2), hydrogen perox-
ide (H202), and hydroxyl radicals (HO-) and are
a continuous threat to cellular macromolecules—
ROS attacks result in molecular defects found in
proteins, lipids, and DNA. However, the damage
to the cells is balanced by the existence of cellular
enzymatic defenses, which have evolved to battle
reactive oxygen species. Unfortunately, these de-
fenses are not perfect, and, cellular macromo-
lecules can become damaged. The accumulation
of damaged macromolecules is thought to con-
tribute significantly to aging. 

In 1956, Denham Harman first proposed
that free radicals play a major role in the aging
process by causing cumulative macromolecule
damage. Harman subsequently extended his
theory and proposed that mitochondria are the
major players in aging, since mitochondria are
the major targets of free radicals (Harman,
1981). The free-radical theory of aging has
gained a lot of support. Many age-correlated ge-
netic data implicate mitochondrial dysfunction in
the process of aging. Because of their vulnerabili-
ty, the mitochondrial DNA molecules are partic-
ularly affected. In contrast to nuclear DNA,
which is assembled in nucleosomes and protect-
ed by histones and other proteins, mtDNA is
‘‘naked,’’ facilitating direct ROS attacks. In addi-
tion, mtDNA is attached to the inner mitochon-
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drial membrane, and is therefore accessible by
the by-products of respiration and a primer tar-
get for damage by ROS. Yakes and Van Houten
(1997) have shown that the mtDNA damage is
more extensive and persists longer than nuclear
DNA damage in human cells following oxidative
stress. 

Age-related mitochondrial bioenergetic de-
fects have also been reported in the electron
transport chain and oxidative phosphorylation.
Defective electron transport chains increase the
production of mitochondrial free radicals, which
in turn cause a further decline in mitochondrial
functions, leading ultimately to a decline of the
ATP level. Since a sufficient supply of ATP is nec-
essary for life, the accumulation of bioenergeti-
cally defective cells is a key factor in the process
of aging. Furthermore, during aging the ROS-
scavenging enzymes decline, which further in-
creases both free radicals and oxidative stress
within the mitochondria. 

Three different kinds of studies have been
used to show that mitochondrial respiratory
functions decline with age. First, histochemical
analysis of respiratory enzymes has revealed an
age-correlated deficiency in cytochrome-c oxi-
dase (complex IV of the respiratory chain). This
was first shown by Josef Müller-Höcker (1989)
using cardiomyocytes in the human heart. Cox-
deficient cardiomyocytes (heart muscle cells) are
regularly present in humans beginning in the
sixth decade of life. The second type of study, de-
rives from measurements of enzymatic activities
of each respiratory chain complex, as shown first
by Yen et al. (1989) and Trounce et al. (1989).
The third kind of study involves monitoring the
changes of the mitochondrial membrane poten-
tial. The development of mitochondrial fluores-
cent indicators and sophisticated fluorescence
microscopy has enabled organellar events to be
studied (Smiley et al., 1991). As explained above,
the energy released during oxidation reactions
in the mitochondrial respiratory chain is stored
as an electrochemical gradient consisting of
transmembrane electrical potential. Since main-
tenance of membrane potential is essential for
ATP synthesis, the decline seen in mitochondrial
membrane potential is a good indicator of mi-
tochondria malfunction. 

Potential role of DNA damage and DNA
mutations

What happens to the mitochondrial genome
as it gets older has now been extensively studied

and documented. It is known that mtDNA muta-
tions can compromise the mitochondria function
in many ways: they can disrupt both transcrip-
tion and the translation of encoded proteins;
they can produce nonfunctional ribosomal RNA,
(RNA), transfer RNA (+RNA) and proteins; and
they can impair mtDNA replication. The mito-
chondrial genome has a great ability to mutate
during the life span, producing a heterogeneous
array of somatic mutations. The mutation rate
for the mitochondrial genome is ten to twenty
times larger than for nuclear DNA study by
Khrapko et al. (1997) showed a several-hundred-
fold higher rate of somatic mutations both in vivo
and in vitro in human mtDNA than in nuclear
DNA. This increased rate is due to both a high
spontaneous mutation rate and the sensitivity of
the mitochondrial genome to exogenous envi-
ronmental mutagens. Five different types of
mtDNA mutations have been shown to be age-
associated: point mutations, deletions, additions,
duplications and rearrangements. One problem
that has been raised by some experts concerning
studies of the age-related accumulation of specif-
ic mutations in human mtDNA is that although
the level of a specific mtDNA mutation increases
substantially with age, any of these age-associated
mutations affects no more than 1 percent of the
organelle mtDNA molecules. However, a large
number of specific mutations are likely to occur
at each of the 16,569 nucleotide positions within
the mitochondrial genome during a lifetime, so
that even if each mutation is found at a low level,
the increasing accumulation of a large number of
mutations will eventually reach a critical level,
leading to nonfunctional mitochondria. Further-
more, the load of mtDNA mutations is usually
underestimated, since most of the mutations are
only detectable using the polymerase chain reac-
tion (PCR). This technique, routinely used to es-
timate the relative proportions of age-associated
mutant DNA may give biased results, as it is de-
pendent on the choice of primers and PCR con-
ditions selected by the individual conducting the
study. 

One of the most reported mtDNA mutations
is the so-called common deletion. Initially identi-
fied by Cortopassi and Arnheim (1990), the accu-
mulation of mtDNA molecules exhibiting a 4,977
base pairs deletion increases with age. This dele-
tion occurs between two thirteen base pairs se-
quence repeats, removing almost five kilobase
pairs of mtDNA that encodes six essential poly-
peptides of the respiratory chain as well as five
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tRNAs. This deletion was subsequently shown by
many other investigators to increase with age in
many different tissues. Many other age-
associated mtDNA mutations have been identi-
fied Khrapko et al. (1999) used long PCR tech-
niques in single cell cardiomyocyte from elderly
patients to show that multiple mutations coexist
in various tissues of aged individuals and that sin-
gle mutations occur within individual cells. A
large age-dependent accumulation of specific
mutations in a critical control region for mtDNA
replication has been shown in human fibroblasts
(Michikawa et al., 1999). 

The incidence of mutant mtDNA has been
found to correlate with oxidative damage to
mtDNA. Adachi et al. (1993) provided the first
evidence that ROS is responsible for the occur-
rence of mtDNA deletions. A large number of
DNA base modifications resulting from oxidative
stress have been reported—the one that has been
the most widely studied is oxidized nucleotide 8-
OH-dG (8-hydroxy-deoxyguanosine). This spe-
cific product of oxidative damage to DNA has
been shown to accumulate with age, and it corre-
lates with an increase of mtDNA 7.4 kilobase
pairs deletion (Mecocci et al., 1993). 

As mitochondrial respiration and oxidative
phosphorylation gradually uncouple from each
other, the activity of the mitochondrial respirato-
ry chain gradually declines. The immediate con-
sequence of a decline of respiratory functions is
a decline of ATP synthesis, which will further ele-
vate ROS generation. As the production of ROS
species in mitochondria increases, the oxidative
damage is reflected by an increasing number of
mtDNA mutations. Therefore, respiratory en-
zymes will incorporate the defective mtDNA-
encoded subunits and show impaired respiratory
function. This vicious circle operates in an age-
dependent manner and plays an important role
in aging. This scenario can be also amplified by
exogenous factors—many types of mtDNA muta-
tions occur more frequently in sun-exposed skin
and mtDNA deletions in the human lung are sig-
nificantly increased by cigarette smoking, sug-
gesting that ROS resulting from environmental
factors play a role in promoting mtDNA damage
during aging. Although the mitochondrial free-
radical theory of aging has gained prominence,
it is important to remember that aging is a multi-
factorial biological process and that many other
cellular components are involved. 

Ultrastructural changes are also seen in the
mitochondria of aged individuals. The mi-

tochondria become larger and less numerous
and they exhibit vacuolization, cristae rupture,
and accumulations of occlusions. 

CHRISTIANE FAURON

See also CELLULAR AGING; DNA DAMAGE AND REPAIR;
THEORIES OF BIOLOGICAL AGING: DNA DAMAGE; THEO-

RIES OF BIOLOGICAL AGING: ERROR CATASTROPHE. 
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MODERNIZATION THEORY
See STATUS OF OLDER PEOPLE: TRIBAL SOCIETIES; THE-

ORIES, SOCIAL 

MOLECULAR BIOLOGY OF
AGING

Molecular biology can be loosely defined as
the study of biology at the molecular level. How-
ever, the term is usually used in a more limited
sense to mean the study of macromolecules such
as proteins, DNA, and RNA, and their specific
roles in living systems. This use of the term came
into being in the 1960s, largely as the result of
the elucidation of the structure of DNA in 1953,
and the realization, beginning in 1961, of how
this structure encodes information for synthesiz-
ing proteins. These findings made it possible to
turn the emphasis in biochemistry away from
elucidating metabolic pathways in cells, and to-
wards understanding how chromosomes direct
and regulate the functioning of the cell. The next
breakthroughs arrived through the develop-
ment of technologies to isolate and sequence spe-
cific genes through gene cloning—made possible
by the discovery, characterization, and use of
special enzymes, that break DNA only at very
specific sites. 

The application of molecular biology to the
study of aging did not begin in earnest until the
1980s. Most early research on aging focused on
developing animal models for studying aging,
describing various aging processes, and charac-
terizing age-related changes in both humans and
animal models. Of particular interest was the
need to identify and quantitate age-related
changes in gene expression. This became possi-
ble once genes could be cloned and used as
probes to measure the amount of specific mes-
senger RNA molecules present in the cell under
any given condition, such as a specific age, nutri-
tional status, or disease status. Such measure-
ments provide information about the rate of
transcription of any given gene into messenger
RNA, as well as the rate of translation of this RNA
into protein. For example, this technology has
been used to identify age-related changes in liver
gene expression, and to determine which of
these changes are delayed by caloric restriction,
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an intervention known to slow down aging and
extend both mean and maximum life span in ro-
dents. 

The ability to measure the relative quantities
of specific messenger RNA molecules in the cell
made a quantum leap forward in the late 1990s
with the development of technologies to carry
out this analysis using fluorescent tags and thou-
sands of gene probes attached to small glass
plates or filters. These microarrays are able to do
thousands of measurements in a single experi-
ment, and thus markedly speed up the rate of re-
search. 

The ability to clone genes and manipulate
DNA sequences led also to a new approach to un-
derstanding how genes function in cells through
the creation of genetically altered mice. This area
of research is now called functional genomics.
Rather than relying on random mutation to gen-
erate interesting mutants, the early 1990s saw the
exploitation of techniques for introducing new
genes into mice and overexpressing these genes.
Alternatively, genes, or parts of genes, can be
‘‘knocked out’’ to look at the impact of loss of ex-
pression of any given gene or part of a gene. This
has been of particular importance in developing
mouse models of age-related human diseases
and syndromes such as Alzheimer’s disease,
Huntington’s disease, amyotrophic lateral sclero-
sis, Werner’s syndrome, and muscular dystro-
phy. Genetically altered mice are also useful for
studying normal cell function. For example, the
introduction and continued expression of the te-
lomerase gene in human cells in culture was
shown to prevent the proliferation block that
normally occurs after about fifty to eighty cell di-
visions of human cells, thereby showing that te-
lomere shortening could cause this replicative
senescence. An important remaining challenge is
to develop better strategies for turning these
transgenes ‘‘on’’ and ‘‘off’’ at will. 

Finally, it is now known through gene se-
quencing studies that some base differences
occur frequently in human DNA, and these are
called single nucleotide polymorphisms (SNPs). SNPs
presumably occur in all genes as frequently as
one per thousand base pairs of DNA. Thus, dif-
ferent individuals contain varying amounts of
slightly different forms of any given gene; these
different forms of genes are called alleles. The
best example of this is the human apolipoprotein
E gene, of which there are at least three major al-
leles: apoE2, apoE3, and apoE4. The frequency

of these three alleles in any given population var-
ies with age, suggesting that certain alleles are
risk factors for aging, presumably by increasing
susceptibility to age-related diseases. For exam-
ple, the E4 allele of the apoE gene increases the
risk for developing Alzheimer’s disease. It is sus-
pected that the existence of these SNPs in critical
genes at varying frequencies in each individual
is at least partly responsible for the very different
aging patterns seen among individuals in a pop-
ulation. Examples of critical genes might include
genes for DNA repair enzymes, antioxidant en-
zymes, tumor suppressor proteins, and signal
transduction proteins. 

The highly mutable human mitochondrial
genome is known to contain at least eleven differ-
ent SNPs, but it is not yet known how these SNPs
impact aging. Mitochondrial mutations and
SNPs have been implicated in a wide range of
age-related pathologies and diseases in humans,
including deafness, muscle weakness, diabetes,
and cardiomyopathy. Determining the frequen-
cy and biological impact of mitochondrial SNPs
and other SNPs in human populations promises
to be an intense area of research in the twenty-
first century. 

HUBER R. WARNER

See also CELLULAR AGING; DNA DAMAGE AND REPAIR;
GENETICS; MITOCHONDRIA; THEORIES OF BIOLOGICAL

AGING. 
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MOLECULAR THERAPY
Molecular therapy comprises methods to

provide a needed gene product to a patient, with
the intent to produce a desired effect on health.
Genetically engineered viruses can be used to de-
liver genes to cells in the body, and the cells that
receive the gene then synthesize the protein that
the gene encodes. Alternatively, in a cell-based
form of gene therapy, termed ex vivo gene therapy,
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the patient receives cells that have been engi-
neered to produce the required gene product.
No forms of gene therapy are currently in use for
the treatment of aging and age-related diseases,
but it is widely anticipated that these medical
technologies will be used to treat age-related dis-
eases in the future. This article describes the pos-
sible types of therapies that could be used, and
their limitations and potentials. 

Possible molecular therapies to alter
maximal life span

The treatment of age-related diseases must
be distinguished from attempts to change the
aging process per se. By definition, aging com-
prises those processes that ultimately limit life
span by affecting all individuals within a popula-
tion. On the other hand, diseases of aging are
specific pathological processes that affect the
older individuals within a population, but never-
theless can be separated from aging because not
all individuals are affected and because there are
other causes of the disease in addition to age it-
self. 

The development of therapies for aging per
se, leading to life span extension or immortality,
is a popular theme in literature—the ‘‘fountain
of youth’’. The idea that such a therapy might at
some point be applicable to humans has been
strengthened by recent findings that genetic
changes in other organisms can lead to substan-
tial increases in maximal life span. For example,
in the nematode Caenorhabditis elegans and in the
fruit fly Drosophila melanogaster, mutations of
genes have been discovered that cause substan-
tial extensions of life span. In the mouse there
are several examples of life span extension by the
inactivation of single genes. Particularly note-
worthy are the large extensions in life span that
result from inactivation of any of a group of
genes that affect body size, including growth hor-
mone and other genes of the growth hormone
axis. These genetic changes affect maximal life
span and not average life span. The maximal life
span of a species is the length of life of individuals
of that species under circumstances in which they
do not die prematurely due to predation, starva-
tion, or specific disease processes such as infec-
tions or cancer. It is usually thought that
maximal life span changes very slowly over evo-
lutionary time, whereas the average life span
achieved by individuals within a population can
change rapidly over historical time. It is also rele-

vant to consider here that maximal life span in
rodents can be extended by a nongenetic manip-
ulation, caloric restriction; the lifetime feeding of
substantially reduced calories robustly leads to
an extension of maximal life span. 

It is a simple extrapolation from these results
in other organisms to suggest that the manipula-
tion of the same genetic processes in humans
would lead to similar extensions of life span.
However, it is not clear that the potential for ma-
nipulation of life span exists in humans as it does
in rodents, C. elegans, and Drosophila. If a single
gene mutation can cause extension of life span in
the mouse, why is this genotype a mutant and not
the wild type? The answer must lie in the concept
of antagonistic pleiotropy, i.e., the gene must pro-
vide a benefit to the animal in early life, such as
increased reproduction or increased fitness for
survival in the wild, despite conferring a shorter
overall life span. A mutation in such a gene then
confers longer life, but will have a trade-off in the
form of some negative effect in early life, which
might not even be apparent under laboratory
conditions. The presence of such genes in the ge-
nome requires that the species has experienced
recent evolutionary selection pressure to change
from slower reproduction/longer life span to-
ward rapid reproduction/shorter life span. The
present-day life history of many rodent species is
consistent with this assumption. Because of cycli-
cal variations in food supply, the population
must be able to undergo rapid increases when
food is plentiful, in order to allow for decreases
later, as food becomes scarce. Similarly, the
modulation of life span by caloric restriction in
rodents may reflect a switch between two physio-
logical states—one with slower reproduction/
longer life span and one with rapid reproduc-
tion/shorter life span. In rodents, and in short-
lived species generally, maximal life span has
evolved to an optimum that is neither longer nor
shorter than is required by the demands of their
life history. From an anthropocentric viewpoint
it may be difficult to understand that a shorter
life span in some species may be a recently
evolved, more ‘‘advanced,’’ state. An analogy is
provided by the existence of cave-dwelling fishes
that have no eyes as adults. In the laboratory,
such species can be made to develop almost nor-
mal eyes. The loss of eyes is a recent evolutionary
event, and the genome retains almost full capaci-
ty for normal eye development. Similarly, ro-
dents and other short-lived species may have
evolved from ancestors that were longer-lived,
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and therefore may retain in their genome the po-
tential for a longer life span, which is normally la-
tent until genetic or other manipulations reveal
it. 

However, the same is probably not true of
humans as a species. There is no evidence that
the current maximal life span of humans is in
some way a compromise between a potentially
longer life span with less reproduction and a
shorter life span with greater reproduction. In
fact, Homo sapiens represents an extreme of lon-
gevity among mammals, even among primates.
Therefore, it is unlikely that a mutation in a
human gene could lead to a dramatic extension
in maximal life span. It follows that it would be
unlikely that a molecular therapy could be devel-
oped that extends human life span either by
germ-line manipulation (which would also raise
severe ethical questions) or by a somatic process
that has an effect equivalent to inactivating a
gene (such as antisense RNA, which inactivates
the normal RNA product of a gene, or dominant
negative proteins, which bind normal proteins
and prevent them from activity). 

Another approach to changing the rate of
aging would be to devise therapies to counteract
known or suspected molecular aging processes.
For example, in very old persons telomere short-
ening may compromise the potential for exten-
sive cell division in the hematopoietic (blood-
forming) system. It is possible that preventing
this by introduction of telomerase reverse trans-
criptase (TERT), a gene that is not expressed in
most somatic cells, might improve immune func-
tion or prevent some types of anemia. Other pos-
sibilities include new therapies based on enzymes
designed to repair or prevent molecular damage.
For example, one form of molecular damage that
accumulates in aging, and is thought to be a con-
tributing factor to many age-related pathologies,
is the formation of advanced glycation end prod-
ucts (AGE: complex reaction products of pro-
teins with sugars and oxygen). It may be possible
to devise a form of gene therapy to eliminate
these molecules. However, therapies based on
reversal and prevention of molecular damage
would require solutions to many problems, such
as at what age the therapy would have to begin;
what fraction of the overall damage in the body
would need to be prevented to have an effect on
tissue and organ function; and whether, even if
the therapy were successful, it would have any ef-
fect on maximal life span. 

This analysis suggests that finding molecular
therapies that produce substantial increases in
maximal human life span would be very difficult,
principally because our genomes do not harbor
latent mechanisms for increased longevity; to put
it another way, our genes are already fine-tuned
for maximal life span. This is not to say that such
therapies are inherently impossible. Under-
standing the mechanisms for life span extension
in rodents and other species, including the mo-
lecular basis for the action of caloric restriction in
modulating life span, may enable the develop-
ment of new therapies, but at the present time it
seems equally possible that no therapy that actu-
ally affects the rate of aging per se in humans
would be possible. 

Molecular therapies for age-related
diseases

Realistic forms of gene therapy that are likely
to be applied in the near future are those that af-
fect diseases of aging rather than aging process-
es. Some of the potential future therapies are
listed in Table 1, but this is not a comprehensive
list. Because these therapies have the aim of re-
storing normal health by correcting an abnormal
condition, and do not involve germ-line manipu-
lations, they do not have the ethical problems as-
sociated with attempting to change maximal life
span. Some of these therapies are close to being
used in human subjects, having been successfully
demonstrated in experimental animals. The idea
of using gene therapy is especially attractive for
chronic diseases in which current forms of medi-
cation must be administered frequently, often
several times per day; compliance with such regi-
mens is a problem, especially for older people.
There is an obvious advantage to replacing drug
therapy with a form of molecular therapy if the
effects are equivalent. Moreover, for many dis-
eases of older individuals, present treatments are
inadequate or nonexistent, making the develop-
ment of new therapies very desirable. 

Since the beginning of gene therapy as an
idea, different delivery methods have been de-
veloped in parallel, without any one of them
eclipsing the others, and the existence of multi-
ple strategies for gene delivery is likely to persist
in the foreseeable future. Different genes may
require different delivery methods for optimal
effects. Several recombinant (genetically engi-
neered) viruses can be used as vectors (i.e., carri-
ers of genes). Adenovirus-mediated gene
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Table 1
Proposed gene and cell therapies applicable to age-related diseases.

SOURCE: Author

delivery has been used successfully in young in-
dividuals, and has the advantage of very efficient
delivery to nondividing cells, particularly the
liver. However, earlier generations of adenovirus
vectors were highly immunogenic, leading to
dangerous patient reactions. These problems ap-
pear to have been solved in later generations of
these vectors, but all adenoviruses exert a thera-
peutic effect only over a short time. Longer-term
effects have been achieved with vectors based on
the adeno-associated virus (AAV) and the herpes
simplex virus, and with lentivirus vectors based

on components of HIV (human immunodefi-
ciency virus). These vectors can infect nondivid-
ing cells, and their genetic material becomes
stably integrated into the infected cell’s DNA.
Vectors based on other retroviruses, such as
mouse leukemia virus, can be used only to infect
dividing cells, and so have not been particularly
successful in in vivo applications, but they can be
very useful in ex vivo cell modification. Gene de-
livery can also be accomplished without the use
of viruses. Nonviral DNA delivery suffered until
recently from a lack of efficiency, making it im-
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practical, but trials of newer versions of lipo-
somes have been very promising. Nonviral
vectors could be just as efficient as viruses and
could obviate the problems associated with virus-
es—not only side effects but also public accep-
tance of the therapy, especially for the treatment
of diseases that are not immediately life-
threatening. 

An inherent problem with the use of viral
and nonviral vectors is the difficulty of ensuring
that the gene is delivered to the appropriate
number of the patient’s cells. The number of cells
infected, and hence the amount of product deliv-
ered, is hard to control. A second major problem
is maintaining long-term gene product delivery,
so as to avoid the necessity for repeated adminis-
tration of the vector. Another concern is that be-
cause gene therapy either intentionally modifies
cells of the body (introduces genes into the host
genome) or has the potential for accidental per-
manent genetic modification, expression of en-
dogenous genes in the modified cells could be
altered, potentially causing the cells to become
cancerous. A concern that is of more importance
in young patients is that germ-line cells will be
unintentionally modified. More generally, it may
be undesirable to create the potential for contin-
ued production of the gene product in cases
where only temporary delivery is required.
These concerns are less important in critically ill
patients, of course, but must be satisfactorily ad-
dressed before these forms of gene therapy are
widely adopted. 

Cell-based delivery, or ex vivo gene therapy,
uses genetically modified cells as the gene prod-
uct delivery system. In this method, possible un-
intended alterations in gene expression can be
tested before the cells are used. There is no po-
tential for accidental germ-line modification.
However, two disadvantages to cell-based thera-
py are that introduction of the cells into the pa-
tient requires a surgical procedure, and that cells
must be protected from immune rejection. The
cell transplantation procedure may require only
minor surgery, however, and in some sites in the
body the cells could be removed after their task
is completed. In other sites into which they might
be transplanted, such as the brain, implantation
would be intended to be permanent. Immune re-
jection is the most severe problem, especially if
cells are derived from nonhuman animals (e.g.,
cows or pigs). Although the problems of rejection
of xenotransplants are substantial, great prog-
ress has been made in understanding the host re-

sponse and modulating it so as to improve long-
term graft acceptance. Immune rejection could
also be avoided by encapsulation, so that cells are
physically protected from host immune cells.
Most promising is the prospect of genetically
modifying cells so that they are ‘‘invisible’’ to the
host immune system. Alternatively, the patient’s
own cells could be used in ex vivo gene therapy,
but such customized cell therapy would be much
more expensive than using ‘‘off-the-shelf’’ cell
lines, and the time involved in preparing the cells
would prevent this method from being used in
diseases where treatment is needed urgently. 

The cell types that could be used in cell-
based therapies are those that can act as vehicles
for a variety of gene products (such as myoblasts
and keratinocytes) or those intended to directly
replace or restore damaged tissues (such as neu-
rons and chondrocytes). In the latter case various
forms of stem cells could be used. Recent ad-
vances in stem cell biology, such as the isolation
and characterization of human embryonic stem
cells, neural stem cells, and mesenchymal stem
cells, have brought therapy based on these cell
types closer to reality. 

Because of the large expansion of the cell
population needed in culture, any cell type used
in cell therapy must avoid the shortening of te-
lomeres that limits the proliferative potential of
somatic cells. Many forms of stem cells are nor-
mally telomerase positive, but cells that are not
telomerase positive will require genetic modifica-
tion to prevent telomere shortening. This could
be done by introduction of the telomerase re-
verse transcriptase gene, thereby producing ‘‘te-
lomerized’’ cells. A concern about the use of
telomerized cells is that they might have a pro-
pensity to undergo neoplastic conversion, but ex-
periments on transplantation of telomerized cells
in experimental animals have shown that they
produce normal tissue. Another method that has
been proposed is to take advantage of the fact
that nuclear transfer, the passage of a nucleus
and its progeny through the environment of the
fertilized egg and early embryo, can restore te-
lomere length when this process is used on cells
with short telomeres (senescent cells). 

It is important to realize that the same goal
(restoration of healthy tissue and prevention of
further damage) can potentially be achieved by
two forms of cell therapy. In the first, gene prod-
ucts are delivered from transplanted cells and act
to affect the behavior of host cells; in the second,
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the transplanted cells themselves replace the
function of the host tissue. Both strategies would
be applicable to the treatment and prevention of
age-related diseases (see Table 1). 

A full treatment of the possible uses of stem
cells in human medicine is beyond the scope of
this entry. Also not covered are other important
topics within the fields of tissue engineering and
regenerative medicine, such as the concept of
growing or constructing entire organs in vitro, as
a source of organs for transplantation, or the
production of transgenic ‘‘humanized’’ animals
(principally pigs) as a source of organs. In addi-
tion, some important molecular therapies are not
covered, such as the use of gene therapy in can-
cer treatment, and possible therapies that use
stimulation of the immune system to provide a
protective response against the accumulation of
damaged molecules, such as β-amyloid in Al-
zheimer’s disease. 

Since the beginning of gene therapy as a con-
cept, it has been repeatedly predicted that the
use of gene and cell therapy will have a major im-
pact on human medicine, and the fact that no
forms of these therapies are yet routine could be
viewed as a failure of this technology. However,
it must be remembered that most of the great ad-
vances in medicine did not find a place in every-
day clinical practice for many years after their
discovery. More than fifteen years passed be-
tween the discovery of penicillin and its routine
use in treatment of infectious diseases. There is
every reason to believe that gene and cell thera-
pies will play significant roles in treatment of
chronic diseases in the elderly, but therapies that
aim to alter human aging and change maximal
life span are unlikely in the foreseeable future. 

PETER HORNSBY

See also AGE-RELATED DISEASES; CELLULAR AGING: TE-

LOMERES; GENETICS; MOLECULAR BIOLOGY OF AGING;
MUTATION. 
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MORTALITY
Genes are the ultimate time travelers. They

transcend the bounds of time by hitching a ride
in sexually reproducing species such as humans,
but then discard the human body later in life as
if it was a used car that had passed its warranty
period. Once immortality became a fundamental
property of deoxyribonucleic acid (DNA), at
some time in the distant history of life on earth,
the carriers of these genetic codebooks for con-
structing living organisms, including humans
and other sexually reproducing species, became
disposable. The timing with which death oc-
curs—both for individuals, as measured by their
lifespan, and collectively for populations, as mea-
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sured by life expectancy—defines the concept of
mortality. 

Although it is not possible to know with cer-
tainty when any single individual will die, it is
known with surprising accuracy when death
occurs for members of a population when
viewed as a group. In humans and a large num-
ber of other species, scientists have demon-
strated that the risk of death is highest just
after birth, declines to its lowest point near the
time of sexual maturation (puberty), and
then increases exponentially until extreme
old age. 

Why is this age pattern of death so common
among sexually reproducing species? Early in
life, death rates are high because newborns are
subject to mortality risks from infectious and par-
asitic diseases, predation, and congenital malfor-
mations. Puberty is the time of lowest mortality
because, from an evolutionary perspective, this is
the moment at which the investment in the next
generation has reached its maximum. This im-
plies that the body design of humans and other
living things are constructed with the ultimate
goal of reproduction in mind (e.g., the passage
of genes from one generation to the next), so this
time of life is the most highly protected of all
times in the life span. Following puberty, the risk
of death from intrinsic (aging-related) causes in-
creases exponentially because of a combination
of wear and tear to the physical components of
the body; accumulated damage to DNA, cells, tis-
sues, and organs, highly efficient but neverthe-
less imperfect maintenance and repair
mechanisms; and because of the presence of le-
thal inherited genes that ‘‘leak’’ into the gene
pool of every generation. 

Scientists have demonstrated that the rate of
increase in the death rate following puberty is
often calibrated to the length of each species’ re-
productive window, which is the average dura-
tion of time that elapses between puberty and
menopause. In other words, animals like mice
that experience puberty within weeks after birth
tend to age much more rapidly and live consider-
ably shorter lives than sea turtles, which do not
experience puberty until about fifty years after
birth. As a result of these differences in the rate
of aging across species, one day in the life of a
human is, in terms of percentage of life span,
equivalent to about one week in the life of a dog
and one month in the life of a mouse. 

Death is an event that can and does happen
at every conceivable age in a genetically diverse

population. The death rate (also referred to as
the mortality rate) for a population may be calcu-
lated in its simplest form as the number of deaths
that occur in a given year divided by the popula-
tion at risk of death, the product of which is then
multiplied by a standard number (such as one
thousand) to give the statistic more intuitive
meaning. For example, in the United States in
1995 there were 2.3 million deaths and 262.8
million people alive in the middle of that year.
This means that the crude death rate for the
United States in 1995 was 8.8 deaths per thou-
sand people [(2.3 / 262.8) × 1,000 = 8.8]. Death
rates may also be calculated for people of various
age groups or by single-year-of-age, and are
often used to estimate the life expectancy of a
population. 

The various ages at which death occurs pro-
vides useful information about the longevity at-
tributes of a population. For example, if one
were to imagine a hypothetical group or cohort
of one hundred thousand babies born in any
given calendar year, and one applied to those ba-
bies throughout their lives the death rates that
prevailed at every age in that year, it would be
possible to plot on a graph the hypothetical ages
at which all of the babies would have died. This
is known as the distribution of death for a popu-
lation. Although the distribution of death in 1900
was characterized by high mortality early in life,
for those who lived beyond the perilous early
years, the modal age at death for females was
about 73 years of age (see Figure 1). A compara-
ble distribution of death was observed for males
in that year. 

The opposite of the distribution of death is
a plot of the number of people that are expected
to survive from one year to the next. This is
known as a survival curve. The survival curve is
another useful tool for examining age patterns of
death and survival in a population because it
provides summary statistics that are easy to inter-
pret and understand. For example, from the sur-
vival curve for U.S. females born in 1900 it may
be determined that, based on the death rates that
prevailed in that year, 58 percent would have
been expected to survive to the age of fifty (see
Figure 2). By contrast, an estimated 95 percent
of the female babies born in the United States in
the year 2000 are expected to survive to at least
their fiftieth birthday. This demonstrates the
dramatic improvements in survival that occurred
at younger ages during the twentieth century. In
1900 in the United States the survival curve for
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Figure 1
Deaths/Age

SOURCE: Author

females illustrates that the median age at death
(the age at which 50 percent of the babies born
in that year will still be alive) was fifty-eight years
of age. By the year 2000 the median age at death
for females in the United States was eighty-three
years. As shown in Figure 2, based on death rates
observed in the U.S. in 2000, an estimated
86 percent of all the female babies born will
survive at least to their sixty-fifth birthday—a
dramatic improvement that occurred during
the twentieth century. Both curves provide
actuaries, demographers, and other scientists
with valuable information that can be used to
compare the same population across time, or
different populations during the same time
period. 

The Gompertz Equation and its
relationship to mortality

In 1825 an English actuary by the name
of Benjamin Gompertz made an important dis-
covery. Gompertz’s job as an actuary for an

insurance company was to calculate the risk of
death for people of different ages in order to
determine how much to charge for life in-
surance. (The exact same kinds of calculations
are made by actuaries today.) Using data
from various parts of England, where he lived,
Gompertz discovered that the risk of death
increased in a predictable fashion with age.
His calculations led him to conclude that the
death rate doubled about every ten years be-
tween the ages of twenty and sixty, which was
the primary age range for people purchasing
insurance annuities at that time. The mathe-
matical formula Gompertz used to predict this
exponential rise in mortality after age twenty has
become known colloquially as the Gompertz equa-
tion, and it has remained an integral part of mor-
tality computations conducted by actuaries and
demographers ever since the early nineteenth
century. 

What made Gompertz’s discovery so inter-
esting was not just the fact that he devised a for-
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Figure 2
Survival/Age

SOURCE: Author

mula that accurately portrayed the dying-out
process of humans, but that he and others be-
lieved that the same formula could be used to
characterize death rates for other species. In fact,
for more than a hundred years following Gom-
pertz’s discovery, numerous investigators from a
wide range of scientific disciplines speculated
that the Gompertz formula described a funda-
mental principle of death for all living things, a
principle that became known as the Universal
Law of Mortality. Recently, scientists have used
death statistics for such species as humans, mice,
and dogs to demonstrate that there is evidence
to support the idea that age patterns of death
occur in a consistent way across species, despite
the fact that there is a wide variation in the ob-
served lifespans of different species. In other
words, there is scientific evidence to suggest that
Gompertz was right—there appears to be a near-
ly universal age pattern to the dying out of living
things. 

The biology of life span

Why do people and other living things en-
dure as long as they do? Why aren’t we immor-
tal? The answer to the most basic question of why
we age is still an unsolved problem in biology, as
the late famous biologist Sir Peter Medawar said
in 1951. However, scientists are quickly closing
in on at least some of the possible reasons why
aging occurs. One of the most prominent theo-
ries of aging today is known as the free-radical
hypothesis. During the process of metabolizing
food and water and operating the machinery of
life in a toxic world, damaging substances known
as free radicals are generated. Although the
human body has a highly efficient mechanism to
protect itself from these damaging substances, it
is not perfect. It is this lack of perfection that
leads to accumulated damage to the DNA con-
tained within the nucleus and the mitochondria
(energy factories) of most cells. The level of dam-
age moves up the scale of biological organization
from DNA to cells, tissues, organs, organ systems,
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and ultimately to the whole organism—
contributing to a degradation in the functioning
of biological systems and an increased suscepti-
bility to the diseases now associated with aging.
Even though the damage that occurs to DNA is
itself repaired with near perfection, it is the lack
of perfection that is the basis for the free-radical
hypothesis of aging. 

There are a number of other prominent the-
ories about the mechanisms of aging. Among
them are the wear-and-tear theories and the dis-
covery of an attribute of nuclear DNA known as
the telomere. If the human body is viewed as a liv-
ing machine with pulleys, pumps, levers, and
hinges, much like that of a man-made mechani-
cal device, it is evident that such machines cannot
be operated indefinitely because of wear and
tear. There are changes that occur in most
human biological systems with the passage of
time, including the loss of bone and muscle mass,
increased brittleness of the circulatory system,
and a degradation of the immune and reproduc-
tive systems. 

Telomeres are the end caps of nuclear DNA,
and they are known to shorten in length with
each cell division. When they become short
enough, the cell experiences a phenomenon
known as programmed cell death, or apoptosis. An
enzyme referred to as telomerase is known to be
present in larger quantities in cells that are pro-
tected from aging, such as eggs, sperm, and stem
cells, but there is no evidence so far to suggest
that adding telomerase to other cells in the body
would extend length of life. Although some sci-
entists believe that this is one of the major biolog-
ical mechanisms that contributes to aging, most
people tend to die well before telomere shorten-
ing poses a serious problem for the whole organ-
ism. 

Mortality in the twentieth and twenty-first
centuries

During the twentieth century, humanity wit-
nessed the most dramatic declines in death rates
and increases in life expectancy at birth than at
any other time in history. Based on prevailing
death rates in 1900, male and female babies born
at that time were expected to live to 46.4 and
49.0 years, respectively. Now that the twentieth
century has passed, it is known that babies born
in the United States in 1900 fared a little better
than predicted at the time because of unantici-
pated declines in death rates that occurred at

every age throughout the century. There were
three main forces that led to these declines in
mortality. The first, which occurred early in the
century, was a rapid decline in the risk of death
among infants and children. The combination of
improved sanitation, refrigeration, the more
widespread use and distribution of clean drink-
ing water, and the development of controlled in-
door living and working environments led to
rapid declines in the risk of waterborne and air-
borne infectious and parasitic diseases (IPDs).
Infants and children benefitted the most from
these developments because their immature im-
mune systems placed them at a higher risk of
death from IPDs. Examples of some of the IPDs
that waned early in the twentieth century include
diphtheria, tuberculosis, smallpox, and cholera.
The second force that led to declining death
rates was the more widespread use of hospitals
for childbirth, which contributed to declines in
both maternal and infant mortality. The third
factor was the introduction of antibiotics in the
middle of the century, which has saved people of
all ages from a wide range of bacterial infectious
diseases. The fourth factor, which led to declin-
ing death rates at middle and older ages in the
latter third of the twentieth century, occurred as
a combination of improved lifestyles, advances in
surgical procedures, the development of phar-
maceuticals, and a host of other advances in the
biomedical sciences. In this case, death rates
from such chronic degenerative diseases as heart
disease and some cancers were observed to have
declined during this period. As evidence for the
magnitude of the changes in mortality that oc-
curred throughout the twentieth century, con-
sider the fact that life expectancy at birth rose by
thirty years during this time, which was an in-
crease of magnitude and speed that exceeded
that observed during the previous 100,000 years.

There is considerable speculation among sci-
entists about the future of human longevity.
Some believe that medical progress will continue
into the future at a pace that is even faster than
the remarkable gains made in recent decades.
Such advances will certainly include new surgical
procedures and pharmaceuticals to combat the
consequences of aging-related diseases, but ad-
vances are also expected in genetic engineering
and in research involving embryonic stem cells.
Even more speculative, but certainly within the
realm of possibility, are longevity gains that
could arise from efforts to combat the aging pro-
cess itself. Although there is reason to be optimis-
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tic that death rates will continue to decline in the
future, some scientists have demonstrated that
the rise in life expectancy will probably be much
slower in the twenty-first century than it was dur-
ing the twentieth century. This is because it is far
more difficult to add decades to the lives of peo-
ple who have already lived seventy years or more
than it was, early in the twentieth century, to add
decades to the lives of children saved from dying
of infectious diseases. However, under any con-
dition, humanity is embarking on a fascinating
new journey into the science of aging that will
undoubtedly change modern notions about
aging and death. 

S. JAY OLSHANSKY
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MOTIVATION
Research within the psychology of aging has

increased our understanding of old (and very
old) age with regard to changes in intellectual
functioning, everyday competence, and social re-
lationships, as well as sources of well-being (see
Baltes and Mayer, 1999). At the same time, the
role of motivational processes in aging has be-
come increasingly important. 

Approaches to the study of motivation

The study of motivation focuses on the ques-
tion of why people initiate, terminate, or persist
in specific actions. Given this broad scope, the
field of motivation has been characterized as the
‘‘cornerstone in the science of human behavior’’
(Ryan, 1998, p. 114). Despite a variety of theoret-
ical approaches, research has come to increasing-
ly emphasize the importance of goals as directors
of human action. Accordingly, research has fo-
cused on desired outcomes and how they serve
as incentives; on how goals direct action; how
pursuit is regulated; and how needs are related
to higher-order goals. It has also looked at con-
trol-related beliefs for goal attainment, such as an
individual’s ability to attain desired outcomes
through appropriate action. An additional re-
search focus has been on the role of emotions in
motivating thought and action. 

Arousal theory offers another perspective by
focusing on psychophysiological states character-
ized by varying degrees of excitation, activation,
or energy mobilization. It has been maintained
that high levels of arousal are a prerequisite for
the experience of at least some emotions, and
that they are embedded in many motivated acts.
On the other hand, any goal-directed activity has
an intrinsic emotional component; so motiva-
tional and emotional processes are intertwined
and exert a powerful influence on cognitive pro-
cessing, as well as being affected by cognition.
Even more, as Buck (1999, p. 303) has put it,
‘‘each is involved in both of the others,’’ whereby
motivation and emotion are seen ‘‘as the two
sides of the same coin,’’ i.e., the motivational-
emotional system. 
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Developmental perspectives on motivation

For developmental psychologists the central
question is why people pursue particular goals
and how goal-pursuit might be related to age or
life stage. Most studies, however, have been limit-
ed to childhood or early adolescence. Some sug-
gest the relative stability of certain motives, such
as the achievement motive, from that time on
(McClelland, 1985). Others claim that there is a
systematic reorganization of motives across
adulthood, with goals related to self-verification
and self-worth becoming increasingly salient
(Carstensen, 1998). Beyond the question of
which needs and goals instigate action at various
ages, one can also distinguish various types of
motivation to allow for further developmental
differentiation. These motivating factors can be
broken down into two general areas: (1) goal
pursuit being controlled by internal vs. external
forces, and (2) the temporal orientation of goals.

Control-related issues. A distinction can be
made as to whether goal-directed activity ema-
nates from the self or is brought about by (or per-
ceived to be brought about by) forces external to
the self. People of all ages have a strong desire for
autonomy and feelings of control, yet the transi-
tion into old age is accompanied by increased
constraints on control. In particular, rather than
supporting autonomy, the social world of elderly
people contributes remarkably to decrements in
control. Following a ‘‘dependency-support
script’’ (Baltes and Wahl, 1992), others—in par-
ticular those who take care of the elderly—tend
to reward dependency and ignore autonomy,
thereby stifling the efforts of elderly persons to
control their lives themselves and undermining
self-determination. Since, however, goal pursuits
controlled by internal reasons have been shown
to be predictive of almost all indicators of positive
well-being, attempts to prevent loss of control
have a long history in the psychology of aging.
Only recently has it become acknowledged that
elderly people, rather than adhering to illusions
of control and engaging in fruitless efforts at con-
trol, exhibit a shift in regulatory strategies from
primary control (directed at the external world)
to secondary control (directed at the inner world
of the individual). This shift may account for the
so-called picture of contentment and well-being
amidst threat and loss often ascribed to old age.

Time-related issues. The second way of dis-
tinguishing action goals is by their temporal ori-
entation; that is, whether they are related to

preparedness for the future or to satisfaction in
the present. From this perspective, the notion of
perceived time left in life deserves special atten-
tion, for the subjective assessment of time is con-
sidered to play a critical role in the ranking and
execution of all goal-directed processes. Evi-
dence has shown that elderly persons, more than
other age groups, seem to focus on the here and
now. Additionally, anticipated endings and limit-
ed resources have been shown to make elderly
people much more selective with regard to
where and when to invest their energies, and to
make them much more reflexive concerning the
optimization of means of attaining goals (as out-
lined in the model of Selective Optimization with
Compensation; SOC-model). 

The temporal ordering of action goals may
also be examined using developmental tasks as a
key concept. Developmental tasks are seen to be
jointly produced by the process of biological
aging; the demands, constraints, and opportuni-
ties provided by the external world; and the de-
sires and strivings that characterize each
individual’s motivational system. These tasks
provide individuals with a mental image of the
normative course of development, thereby serv-
ing as sources for goal setting and as organizers
of self-regulation. In addition, normative life
transitions bring about relevant experiences,
which might force psychological reorganization
and induce changes in the motivational system,
although little is known about these processes. 

Arousal-related issues. Arousal theory
makes plain the relevance of biological function-
ing to many motivational and emotional phe-
nomena. In more general terms, one might refer
again to the developmental-interactionist theory
proposed by Buck (1999), which underscores the
biological basis of higher level (e.g., social or
moral) affects and elaborates how these became
interrelated over the course of individual devel-
opment. One of the most robust findings con-
cerns the general slowing of the aging organism,
together with a decline in sensory functioning.
Thus, by emphasizing the older adults’ lowered
levels of vigilance, alertness, and speed of infor-
mation-processing, it is expected that an individ-
ual will have less interaction with his or her
environment. This is reflected in decreased emo-
tional intensity (although decline does not occur
when low arousal feelings like contentment are
studied), among other things. More important,
however, is that these biological changes might
also have implications for the allocation of ener-
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gy to goal-directed activities. For example, a de-
cline in energy might foster in elderly people
diminished feelings of control and a self-ascribed
inability to attain goals. From this point of view,
affective and cognitive processes again seem to
interact in producing particular motivational
states in old age. 

Social motivation and self-esteem in old
age

Among the basic motivational processes, the
need for interpersonal relationships, for positive
self-regard, and for meaning in life serve as pow-
erful forces in old and very old age. This is evi-
denced in various self-regulation processes, and
even in the construction of autobiographical nar-
ratives, i.e., how people make stories about par-
ticular episodes and experiences in their lives. 

Interest in social motivation was originally
nurtured by research on social support, defined
as those interpersonal transactions that involve
aid, affirmation, or affect. Although research has
mostly lacked a developmental focus, it now
seems clear that aid (i.e., instrumental rather
than emotional or appraisal support) is the cru-
cial issue for elderly people and is most predic-
tive of their well-being. 

Another social perspective considers elderly
people not as needy recipients, but rather as pro-
viders of social support. Altruistic behaviors in
old age are assumed to foster feelings of compe-
tence and self-worth and to provide a sense of
meaning to one’s life, while at the same time they
might serve to distract elderly people from cur-
rent troubles or to ensure the presence of others.
A different perspective, known as social emotional
selectivity theory, has as its core proposition that
the elderly may have fewer social relationships,
but that they compensate by selecting relation-
ships in which they can be meaningfully under-
stood, share intimacy, and express emotions.
This means that elderly people are seen to be
driven more by emotional motives aimed at self-
verification or affect regulation rather than by in-
formation-seeking motives (e.g., aimed at getting
to know new people or at reducing unfamiliarity
in social relationships). 

Finally, the need for self-esteem represents
a pervasive motivation across the entire life span.
Evidence on how people, irrespective of their
ages, ward off threats to their self-views (e.g., by
defensive responses, selective comparisons, and/

or strategic self-presentation) is compelling.
There is nothing special about elderly people in
this regard, unless one assumes that their experi-
ences of loss are to be equated with threats to self-
esteem. It is not well understood, however, how
loss encountered in later life is construed by el-
derly people: do these losses threaten self-
esteem, or are they seen as universal concomi-
tants of the natural course of aging? Under what
conditions do loss experiences induce unpleas-
ant feelings of uniqueness and attack feelings of
self-worth? Obviously, one pathway to under-
stand affect and motivation in elderly persons is
to study their (own) subjective implicit theories of
aging. 

SIGRUN-HEIDE FILIPP
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MOTOR PERFORMANCE
Research in motor control of aging humans

has been centered around determining how
motor performance is influenced by age, and
around efforts to unravel the mechanisms that
contribute to declines in motor performance.
Changes are often characterized by slower and
more variable movements, specifically slower ini-
tiation of movement, slower movement dura-
tions, declines in coordination of movement,
reduced force production, coactivation of antag-

onist muscles during movement, and increased
variability of movements (i.e., movements be-
come inconsistent or varied from one use to the
next). Specific examples of tasks that are linked
to dimensions of motor control include goal-
directed movements such as pointing, reaching
and grasping, and aiming. 

Movement time

The slowing of movement in older adults can
be seen in everyday tasks such as reaching and
grasping, point-to-point movements (discrete
goal-directed aiming movements with a defined
beginning and end), and continuous movements
(cyclical movements, such as circles, with no de-
fined beginning and end). Movement time (MT)
provides an assessment of the speed of task exe-
cution. Movement time is defined as the time
from the initiation of a particular movement to
the termination of the movement. Movement
times in older adults are substantially slower than
young adults, ranging from 20 to 70 percent
slower, depending on the complexity of the task.
A variety of tasks have been assessed, including
movements of the finger, hand, arm, and trunk.

Fitts’ Law (Fitts) describes increases in MT as
a function of task complexity (see Figure 1).
Movement accuracy is manipulated by increasing
the distance traveled to a target or increasing the
size of the target, and tasks can be analyzed
through an Index of Difficulty (ID). For both
young and older adults, MT increases linearly as
ID increases. However, older adults are slower
than young adults at the lowest levels of difficul-
ty, and MT increases at a greater rate as difficulty
increases. 

Movement-time measures are important in
assessing movement slowing, however they do
not provide explicit insight on the underlying
mechanisms of slowing or on specific changes in
control. Research has therefore focused on
movement decomposition in an effort to identify
particular movement characteristics that contrib-
ute to movement slowing, allowing researchers
to assess fundamental changes associated with
movement slowing in older adults. 

Kinematic analysis

Kinematic analysis documents the specific fea-
tures of a motion, specifically linear and angular
displacement, velocity, and acceleration of goal-
directed movements. Young controls portray bell-
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Figure 1
Fitts’ Law: Movement times (ms) for young and older adult subjects as index of difficulty increases.

SOURCE: Ketcham, C. J.; Seidler, R. D.; Van Gemmert, A. W. A.; and Stelmach, G. E. (in Press) ‘‘Age Related Kinematic
Differences as Influenced by Task Difficulty, Target-Size, and Movement Amplitude.’’ Journal of Gerontology: Psychological Sciences.

shaped velocity profiles in accurate point-to-
point movements (see Figure 2B). Specifically,
the ratio between the acceleration and decelera-
tion phases of a movement is approximately 1.0.
The acceleration phase coincides with the por-
tion of a movement before peak velocity, and the
deceleration phase, consequently, is the portion
of a movement after peak velocity (see Figure 2B;
2E). Older adults demonstrate shorter accelera-
tion phases and prolonged deceleration phases,
thus portraying asymmetric or skewed velocity
profiles. This suggests that it is the terminal, or
deceleration, portion of movement that primari-
ly contributes to slower movement outputs. Fur-
thermore, older adults consistently produce
lower peak velocity and acceleration amplitudes
compared to young adults, which also contrib-
utes to slower movements. 

Movement subparsing

Kinematic profiles may be examined to pro-
vide additional analyses of possible sources of
slower movements. The movement optimization
model (Meyer) divides the velocity and accelera-
tion profiles into primary and secondary sub-
movements. The primary submovement
represents the ballistic, or prepared, portion of
movement, whereas the secondary submove-
ment represents the feedback, or corrective, por-
tion of movement control (see Figure 2C; 2F).
Adjustments to the microstructure of the move-
ment indicate how movement control changes
with task constraints. The primary submovement
is shortened in older adults, requiring them to
make more secondary, corrective submovements
to reach a target (see Figure 2F). Older adults are
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Figure 2
Kinematic and Submovement Parsing: Young and older adult position, velocity, and acceleration profiles. For
a complete caption, please see the section ‘‘Figure Legend’’ at the end of this essay.
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known to decrease the distance traveled in the
primary submovement and increase the number
of corrective submovements in a variety of tasks.
The shortening of the primary submovement
may be a consequence of bodily changes and/or
decrements in processing capacity and efficiency.
Specific causes may include the inability to
prepare and organize movement effectively, re-
duced proprioception, abnormal muscle activa-
tion patterns, increased reliance on vision, and
the inability to produce or scale forces efficiently.

Force production

To produce movement, force must be gener-
ated by the muscles driving the body segment in-
volved in a movement. These forces must be
scaled to increase velocity; but, perhaps more im-
portantly, the timing of muscle activation must
synchronize with multiple other muscles and
subsystems of the motor-control system. Re-
search has shown that older adults have reduc-
tions in force production and regulation across
a range of tasks, which limits their ability to make
fast, accurate movements. Properties that may
contribute to such changes are loss in muscle
mass and a reorganization of motor units. How-
ever, it has further been shown in tasks in which
accuracy constraints are relaxed that older adults
are able to produce similar forces as young con-
trols produce. This suggests that while muscle
loss and motor unit reorganization may lead to
decreases in force production, it is most likely not
the limiting factor in tasks such as reaching and
grasping and point-to-point movements, in
which force output is submaximal. Therefore,
there must be other mechanisms that contribute
to force-control deficits in the presence of accura-
cy constraints in older adults. A possibility is that
the fine ramping of force production is compro-
mised in the reorganization of motor units,
which are essential in fine motor tasks such as
reaching and grasping and point-to-point move-
ments. 

In precision grip tasks, older adults produce
excessive force in an effort to keep the grasped
object from slipping. Again, older adults, while
able to produce sufficient and even excessive
force, are unable to effectively modulate and
time force output. This is amplified when grip
surfaces are slippery—in such instances older
adults substantially increase grip forces beyond
the necessary level to keep the object from fall-
ing. This suggests that it is peripheral feedback-

mechanism decrements such as proprioception
or tactile feedback, and/or processing capacity,
that are compromised with advanced age and
limit performance of older adults in these fine
motor tasks. 

Movement variability and coordination

Older adults also exhibit heightened move-
ment variability in kinematic and endpoint mea-
sures. Variability has been documented in such
measures as movement trajectory, peak velocity,
movement duration, ratio of acceleration and de-
celeration phases, and force control. Compensa-
tion for movement variability may result in
behavioral outputs that are a consequence of,
rather than a mechanism of, movement variabili-
ty and/or slowing. Seidler-Dobrin et al. (1998)
found that older adults coactivate the agonist
and antagonist muscles during movement, lead-
ing to altered muscle activation patterns, which
consequently contributes to increased variability.
Older adults also exhibited longer deceleration
phases of movements. Coordination of multiple
joint segments involves very complex control.
Studies of handwriting, bimanual coordination,
and multijoint coordination have found that
older adults lose fine motor coordination and
have increased normalized jerk, which is a measure
of movement smoothness. This is manifested in
decreased peak acceleration, deformations of de-
sired movements at lower speeds, and bimanual
coordination declines at lower speeds. 

Visual monitoring

In the motor-control literature on older
adults, many of the behavior decrements dis-
cussed thus far are linked to physical and cogni-
tive declines. It has been suggested by several
researchers that visual guidance of movement
may partially, if not completely, compensate for
many of the changes that occur with age when
accuracy is required. Visual monitoring of a
movement may compensate for sensorimotor in-
formation lost during the movement due to dec-
rements in this information at the peripheral or
central level. Since feedback information takes
additional time to process and integrate, move-
ments are typically slow and more variable. Fur-
thermore, older adults in the absence of vision
(when it is occluded) increase MTs and variabili-
ty, suggesting that the visual monitoring of
movements is important to the speed and accura-
cy of movement performance. In the absence of
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vision, older adults produce shorter primary
submovements compared to young controls,
even with ample practice. This suggests that
older adults are reliant on visual feedback to con-
trol their movements. Researchers have suggest-
ed that this dependence is a consequence of one
or more limitations in processing, planning,
force production and regulation, and pro-
prioception. 

Conclusions

Motor-control declines that occur in older
adults lead to slow and variable movement out-
puts. However, the underlying mechanisms that
contribute to these outcomes are not well under-
stood. These deficits do not add up linearly to
give a complete picture of motor performance
decrements plotted as a function of age. This
complex problem leaves motor-control research-
ers with a variety of questions to ask. It is impor-
tant, both while reading the literature and while
conducting research, to keep in mind that the
human motor system is quite complex. The indi-
vidual components of the puzzle measured by re-
searchers allow them to focus on determining
what the primary contributors are to any deficit,
since many of the sensorimotor processes are in-
terdependent. 

Figure legend

Figure 2 concerns the principles of kinematic
and submovement parsing, illustrating young
and older adult position, velocity, and accelera-
tion profiles. Each of the six panels covers specif-
ic profiles: A) Young adults’ positional data; B)
Young adults’ velocity profile, including acceler-
ation and deceleration phases/times; C) Young
adults’ acceleration profiles, including primary
and secondary submovement parsing; D) Older
adults’ positional data; E) Older adults’ velocity
profile, including acceleration and deceleration
phases/times; F) Older adults’ acceleration pro-
files, including primary and secondary submove-
ment parsing. This illustration was adapted
from: Ketcham, C. J.; Seidler, R. D.; Van Gem-
mert, A. W. A.; and Stelmach, G. E. (in Press)
‘‘Age Related Kinematic Differences as Influ-
enced by Task Difficulty, Target-Size, and Move-
ment Amplitude.’’ Journal of Gerontology:
Psychological Sciences. 
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MULTIDISCIPLINARY TEAM
Many seniors enjoy good health and inde-

pendence well into their ninth and tenth dec-
ades. However, some develop illnesses and
functional impairments that require intensive or
prolonged health care and supportive services at
home, in hospitals, or in long-term care facilities.
Family, peers, friends, volunteers, and other car-
egivers provide assistance and support, and in
Western countries most seniors can access physi-
cians and other primary-care practitioners who
provide the first point of contact with health and
social support services. When health issues are
complicated and require specialized knowledge
or resources not available to the primary-care
team, seniors may be referred to specialist practi-
tioners or to specialized multidisciplinary geriat-
ric teams in the community, in hospitals, or in
long-term care facilities. Such referrals may re-
sult in a brief intermittent contact, or there may
be prolonged involvement with such specialists.
In some cases, specialized teams assume prima-
ry-care responsibility, either for a defined period
or indefinitely. 

The skills and knowledge of many health dis-
ciplines are needed to conduct a comprehensive
multidimensional assessment of the physical,
mental, emotional, functional, and social status
of a frail older person. The composition of teams
vary, therefore, depending upon the population
the team serves and the needs of a particular in-
dividual. A nurse, a physician, one or more reha-
bilitation therapists, and a social worker—each
having specialized knowledge in gerontology—
constitute a prototypical core team, although in
practice the composition of teams may vary.

Other professionals, such as counselors, nutri-
tionists, speech and language pathologists,
pharmacists, spiritual-pastoral caregivers, psy-
chologists, other medical specialists, case manag-
ers, coordinators, and others may also be
included in the core team, or they may be con-
sulted on an ad hoc basis, reflecting the nature
of the clientele referred to the team or the partic-
ular needs of an individual client. 

Historically, the practice of many health pro-
fessionals has been characterized by unidiscipli-
nary thinking, and individualistic and sometimes
competitive behaviors have emphasized the roles
and boundaries of each discipline. However, care
of older persons with complex and interactive
health, social, and functional needs is best
achieved when the knowledge and skills of vari-
ous health disciplines are shared and integrated.
Multidisciplinary, collaborative health care prac-
tice is an effective means to plan, coordinate, and
implement care of frail older persons. Family
members and caregivers should be participants
in this process, although they may not be present
at all meetings of the multidisciplinary team.
Their contribution to the assessment process, to
problem solving, and to identifying and selecting
appropriate goals and acceptable outcomes is
vital. 

Health professionals providing senior care
require strong discipline-specific knowledge, as
well as an understanding of and respect for the
contribution of other health disciplines and the
ability to function well in interprofessional teams.
Education programs increasingly recognize the
need for preparing students for new models of
professional practice. Interprofessional educa-
tion affords students and practitioners from vari-
ous disciplines an opportunity to learn about
common issues in gerontology and the care of
older people. Interdisciplinary education and
education in teamwork provides theoretic and
practice-based learning to prepare for working
as a member of a health care team. 

The term multidisciplinary also describes team
interaction within a multiprofessional team.
Other team processes include interdisciplinary and
transdisciplinary teamwork. Multidisciplinary
team process implies that team members practice
relatively independently with respect to goal set-
ting and treatments. Members of multidiscipli-
nary teams may meet regularly or communicate
in other ways, but their lack of common goals
and their autonomous practice can result in lack
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of coordination and conflict over priorities and
decision making. 

Teams that adopt an interdisciplinary modus
operandi evidence a stronger focus on integration
of activities to meet shared goals. Team members
contribute assessment data and convene to syn-
thesize information, to identify issues, and to
plan to meet goals that are shared by the team
and the older person. Each subsequent treat-
ment or rehabilitative intervention by a team
member is related to achievement of overall
goals. Both interdisciplinary and transdiscipli-
nary teamwork require considerable educational
preparation of team members. They must agree
on leadership, team process, priority setting, and
methods to resolve conflicts. 

The term transdisciplinary has been used to
characterize a further evolution of teamwork
that is highly collaborative and in which role
boundaries are often blurred and skills trans-
ferred across professional boundaries. The terms
cross-disciplinary and multiskilled have been ap-
plied to teams where members extend their skills
well beyond the boundaries of their parent disci-
pline. For example, a social worker may collect
medical histories or a rehabilitation therapist
may record the social and occupational history of
patients. 

Teamwork theorists have recognized four
stages of team development: forming, storming,
norming, and performing. In the first stage, the
team develops its identity and an understanding
of its purpose in a wider context. In the second
stage—often an unsettling period for team mem-
bers—they search for ways of working together
that reflect common values and an understand-
ing of the role of the team. In the norming phase,
team members develop a shared understanding
and commitment to their task, and improved
communication within and outside the team de-
velop. In the final stage (performing), a mature,
effective team develops that is capable of fulfill-
ing the task for which it was created. 

While common principles underlie effective
teamwork, similar teams—even within the same
health care organization—often function differ-
ently. The culture of teams derives from and re-
flects the values and history of the parent
organization, as well as the professional and per-
sonal backgrounds of founding members and
team leaders. Team membership changes over
time as new members are recruited, and a pro-
cess of education and acculturation to the team

is necessary. A common terminology for prob-
lems and for goal setting that incorporates func-
tional and psychosocial problems, as well as
medical diagnoses, is helpful and facilitates com-
munication within and among teams. Other pro-
fessionals and health care teams may be involved
simultaneously or sequentially in the care of an
older person, and timely communication among
all those involved in care of the older person and
his or her family is important. 

Effective team work—that is, teamwork uti-
lizing the resources of a multiprofessional team
to achieve optimal results for older persons and
their families while using available human and
other resources prudently—provides a continu-
ing challenge for health care organizations and
health professionals to critically examine current
practices and to study and evaluate innovative
ways of working together. 

DUNCAN ROBERTSON

See also ASSESSMENT; CASE MANAGEMENT; FRAILTY; GER-

IATRIC ASSESSMENT UNIT; GERIATRIC MEDICINE; GERON-

TOLOGICAL NURSING; OCCUPATIONAL THERAPY;
PHYSICAL THERAPY; REHABILITATION; SOCIAL WORK. 
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MULTIPLE SYSTEM
ATROPHY

Multiple system atrophy is a group of disor-
ders that share common clinical features, which
include Parkinsonism, problems with balance
(ataxia), and dysfunction of the autonomic ner-
vous system. It is a sporadic neurodegenerative
disease of adult onset. Its cause remains un-
known. 
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Parkinsonism is a part of the constellation of
symptoms, hence multiple system atrophy also
falls within the rubric of disorders called Parkin-
son-plus syndromes. In addition to multiple system
atrophy, Parkinson-plus syndromes include pro-
gressive supranuclear palsy and corticobasal gan-
glionic degeneration. Some also consider Lewy-
body disease to be one these syndromes. The
Parkinson-plus syndromes are distinct from idio-
pathic Parkinson’s disease because of certain as-
pects of clinical presentations, but more
importantly, are differentiated by clinical re-
sponse to treatment with L-dopa and related
drugs, and neuropathology. In early stages, Par-
kinson-plus syndromes can be difficult to distin-
guish from idiopathic Parkinson’s disease.
However, patients with idiopathic Parkinson’s
disease have significant improvement of symp-
toms with dopaminergic drugs, while patients
with Parkinson-plus syndrome have, at best, a
modest response, so that a diagnosis of Parkin-
son-plus syndrome is often first considered only
when patients show an atypically modest re-
sponse to treatment. Within the context of Par-
kinson-plus syndromes, multiple system atrophy
is a distinct entity because of its clinical features
and neuropathological expression. 

In 1900, Déjérine and Thomas coined the
term olivopontocerebellar atrophy to describe a dis-
order in which the predominant clinical feature
was ataxia, but also included parkinsonism and
autonomic dysfunction. In 1960, Shy and Drager
described patients in whom there was predomi-
nant autonomic dysfunction manifested primari-
ly by a sudden fall in the blood pressure on
standing (orthostatic hypotension). These pa-
tients also had parkinsonism, and to a lesser de-
gree, ataxia. The disorder has been called Shy-
Drager Syndrome. In the 1960s, Adams and his
colleagues described a group of patients with
predominant parkinsonism who also had auto-
nomic failure and, to a lesser degree, ataxia.
They termed this disorder striatonigral degenera-
tion. 

The neuropathological description of these
disorders shows changes in various structures,
predominantly the basal ganglia, cerebellum,
and certain brainstem nuclei. Because of the
common features, both clinically and neuro-
pathologically, Graham and Oppenheimer sug-
gested that these three sporadic, adult-onset,
neurodegenerative disorders be considered as
one diagnostic entity, namely multiple system atro-
phy. This grouping of patients with sporadic

olivopontocerebellar atrophy, striatonigral de-
generation, and Shy-Drager Syndrome as one
entity was further strengthened by the observa-
tion that all these disorders had a common
neuropathological feature, namely intracyto-
plasmic inclusion bodies (a collection of abnor-
mal molecules) in the oligodendrocytes, which
are cells that provide structural and functional
support for the brain cells (neurons). 

Clinical features

Four features are present in idiopathic Par-
kinson’s disease: slowing of movement (brady-
kinesia), tremor, muscle rigidity, and a tendency
to fall. The four together mean that Parkinson’s
disease can be diagnosed. When three or fewer
are present, the combination is referred to as par-
kinsonism. 

Parkinsonism occurs, to some degree, in the
majority of patients with multiple system atro-
phy. This is more prominent in striatonigral de-
generation type of multiple system atrophy.
Slowing of movement (bradykinesia) and rigidity
are more common, while tremor, which is more
common in idiopathic Parkinson’s disease, is less
prominent in multiple system atrophy. Further-
more, like idiopathic Parkinson’s disease, these
patients also display gait disturbance, which is in-
dependent of ataxia. In contrast to idiopathic
Parkinson’s disease, the parkinsonian symptoms
in these patients respond poorly to dopaminer-
gic agents. 

Ataxia

Ataxia of the limbs generally occurs first, pre-
dominantly in patients with olivopontocerebel-
lar-type of multiple system atrophy. This leads to
gait disturbance. Ataxia in these patients is of cer-
ebellar origin and this can progress to other cere-
bellar signs, which include dysarthria (speech
impairment), and myoclonus (jerking movement
of muscles). Abnormalities of eye movements of
the cerebellar origin also occur, such as nystag-
mus (involuntary movements of the eyeball). Ex-
amination of the eye movements is important in
terms of diagnosis because supranuclear vertical
gaze abnormalities, that is, inability to move eyes
voluntarily, particularly downward, would be
consistent with a diagnosis of progressive su-
pranuclear palsy rather than multiple system at-
rophy. 
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Autonomic dysfunction

Autonomic dysfunction occurs in a signifi-
cant number of patients with multiple system at-
rophy and is more prominent in patients with
Shy-Drager Syndrome. Clinical manifestations
of autonomic dysfunction include orthostatic
hypotension, gastrointestinal disturbance (i.e.,
constipation or fecal incontinence), urinary dis-
turbance including urinary retention, urinary in-
continence, and impotence. In addition to this,
there is impairment in sweating. Postural hypo-
tension in which there is a drop in the systolic
blood pressure of 20 mm or more upon standing
can cause significant disability in these patients.
Some of the symptoms include lightheadedness,
although loss of consciousness can also occur
leading to morbidity in these patients. In terms
of gastrointestinal symptoms, constipation is
more common, however, dysphagia (inability to
swallow) may become prominent as the disease
progresses. While urinary incontinence and re-
tention may occur, impotence is another signifi-
cant autonomic dysfunction, particularly in men,
which occurs in approximately 95 percent of pa-
tients at some point of the disease process. 

Other general neurological findings in these
patients may include upper motor neuron find-
ings, including brisk deep tendon reflexes (such
as knee jerk reflex) and extensor plantar re-
sponses (that is, up-going toe on stroking the sole
of the foot. Normal response is for the toe to go
down or remain in neutral position). These find-
ings may occur in up to two-thirds of patients
with multiple system atrophy, but are not a com-
mon feature of idiopathic Parkinson’s disease. 

Cognitive function

The majority of patients with multiple sys-
tem atrophy displays a mild form of cognitive im-
pairment reflecting frontal-subcortical system
dysfunction. This is predominantly manifested
by disturbances in attention, mild problems with
memory, visuospatial dysfunction, and executive
dysfunction. 

Natural history

The age range for onset of multiple system
atrophy is between 33.3 years to 75.6 years with
a mean age of onset of this disease at 52.5 years.
The male to female ratio ranges from 1.1:1 to
1.9:1. Mean survival time ranges from 5.5 to 9.5
years. 

Treatment

The parkinsonian features in multiple sys-
tem atrophy respond poorly or, at best, have
modest response to dopaminergic agents. Anti-
cholinergic agents and amantadine sometimes
give mild benefit. The cerebellar signs in multi-
ple system atrophy do not respond to any medi-
cal treatment. For postural hypotension, a high
salt diet, head up-tilt of the bed at night, and elas-
tic support stockings or tights could be used.
Other agents that help postural hypotension in-
clude ephedrine fludrocortisone and octreotide.
Urinary bladder dysfunction can be helped with
oxybutynin, as well as intermittent catheteriza-
tion. Some patients have respiratory failure such
as respiratory stridor, which may require tr-
acheostomy (a tube inserted in the wind-pipe to
help a person breath) if indicated. Some patients
have dysphagia, which may require gastrostomy
(a tube inserted in the stomach through which
nutrition is given). In general, the medical treat-
ment of multiple system atrophy is disappoint-
ing. Physical therapy, occupational therapy,
speech therapy, and other measures for safety
are of paramount importance. 

SULTAN DARVESH

See also BRAIN; DEMENTIA; DEMETIA WITH LEWY BODIES;
FAINTING; PARKINSONISM. 
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MUTATION
There is ample evidence that mutations are

causally related to cancer, a prominent age-
related disease. Since the 1950s the accumulation
of spontaneous mutations in the DNA of organs
and tissues has been hypothesized to underlie
aging itself (e.g., Failla, 1958). What are muta-
tions, and why are they there? First, it is neces-
sary to distinguish DNA mutations from DNA
damage. DNA damage consists of chemical alter-
ations in DNA structure, leading to a structure
that can no longer serve as a substrate for faithful
replication or transcription. DNA damage can-
not be copied to end up in daughter cells. DNA
mutations are heritable changes in a DNA se-
quence of an organism, which can be part of a
gene, a gene regulatory region, or some noncod-
ing part of the genome. Mutations are usually in-
troduced as a consequence of misreplication or
misrepair, for example, due to the presence of
DNA damage. Hence, DNA damage can lead to
mutations when it is not correctly repaired. Mu-
tations can vary from point mutations, involving
single or very few base pairs to large deletions,
insertions, duplications, and inversions. In or-
ganisms with multiple chromosomes, DNA from
one chromosome can be joined to another and
the actual chromosome number can be affected.

Mutations are inevitable. Indeed, they fuel
the survival of cells and organisms in times of
stress. They are the substrate for evolution,
which gave rise to different life forms. In both
prokaryotic and eukaryotic cells mutation rate
can be greatly increased, causing many cells to
die but also giving rise to cells with the necessary
attributes to survive and expand. Cancer cells,
for example, can undergo mutations in genes
that control the mutation rate (for example,
genes involved in DNA repair). Such ‘‘mutator
phenotypes’’ allow them to accelerate the acquisi-
tion of novel attributes (e.g., drug resistance, tis-
sue invasivity) through gene mutation. While in
such cases mutations are detrimental for the
host, they are beneficial for the cell. In most
cases, mutations will have adverse effects on both

the host and the cell. In the somatic cells of multi-
cellular organisms, however, mutations usually
have adverse effects. 

Gross chromosomal alterations

The earliest and still the most popular way to
look at mutations is by cytogenetic means. This
necessarily precludes the detection of mutational
events smaller than a few million base pairs and
also limits the target tissue to cells in metaphase,
usually white blood cells. A noteworthy exception
to this latter limitation is the original work of the
late Howard Curtis (1963), who with coworkers
examined mouse liver parenchymal cell meta-
phase plates after partial hepatectomy and found
considerably higher numbers of cells with abnor-
mal chromosomes in old, compared with young,
animals (i.e., from about 10 percent of the cells
in mice four to five months old to 75 percent in
mice older than twelve months). Later, large
structural changes in DNA were observed to in-
crease with donor age in white blood cells of
human individuals, from about 2–4 percent of
the cells having chromosomal aberrations in
young individuals to about six times higher in
the elderly. The recent use of more advanced
methods, such as chromosome painting, have
confirmed the increase in cytogenetic damage
with age in both human and mouse. In both
human and mouse lymphocytes the increase in
chromosome aberrations appeared to be expo-
nential. 

Mutations detected in selectable marker
genes

With the development of tests based on selec-
table endogenous marker genes, it became possi-
ble to assess mutation frequencies at these loci in
T-cells from human and animal donors (for a re-
view see Vijg, 2000). Using the hypoxanthine
phosphoribosyl transferase (HPRT) locus test,
investigators have shown that mutation frequen-
cies at this locus increase with donor age. For ex-
ample, results obtained with this assay suggest
that mutation frequencies in humans increase
with age from about 2 × 10-6 in young individu-
als to about 1 x 10-5 in middle aged and old indi-
viduals. In mice mutation frequencies have been
reported from about 5 x 10-6 in young animals
to about 3 x 10-5 in middle aged mice (Dempsey
et al., 1993). However, in both mice and humans
these values could be underestimates, due to the
loss of HPRT mutants in vivo or in vitro. Indeed,
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results from Grist et al. (1992), who assayed the
HLA locus (using immunoselection for mutation-
ally lost HLA antigen) in human lymphocytes, in-
dicate mutant frequencies two to three times
higher. Values higher than HPRT were also
found with other assays involving selectable tar-
get genes. The discrepancy has been explained
in terms of the inability of the HPRT test to de-
tect mitotic recombination events (HPRT is X-
linked) and a relatively strong in vivo selection
against mutants. 

In mice subjected to caloric restriction, the
only intervention demonstrated to increase life
span (Masoro, 1993), HPRT mutation frequen-
cies were found to increase with age at a signifi-
cantly slower rate than in the animals that fed at
will. Dempsey et al. (1993) studied both types of
animals for twelve months. They saw an age-
associated accumulation of mutations in the mice
that fed at will, but not in the mice that experi-
enced calorie restriction. Their conclusion was
that the great majority of endogenous mutations
are related to diet. However, it is not clear if this
effect of diet is the result of intake of multiple ex-
ogenous mutagens or is related to the metabo-
lism of food. 

The results of Dempsey et al. suggest that the
level of accumulated somatic mutations reflects
biological rather than chronological age. This
conclusion was further strengthened by Odagiri
et al. (1998), who demonstrated accelerated ac-
cumulation of mutations in peripheral blood
lymphocytes of so-called senescence-accelerated
mice (SAM). Although the SAM model is not gen-
erally accepted as a mouse model of accelerated
aging, these findings nevertheless demonstrate a
link between somatic mutation rate and physio-
logical decline. Interestingly, the HPRT test has
been used on tubular epithelial cells of kidney tis-
sue from human donors two to ninety-four years
old. The mutation frequencies found were much
higher than the values for blood lymphocytes
and also increased with age (Martin et al., 1996).
The high mutation frequency in the kidney cells
could reflect a relatively slow turnover as com-
pared to T-cells. 

Mutations in transgenic mouse reporter
genes

With the development of transgenic mouse
models harboring chromosomally integrated re-
porter genes, it became possible to directly test
the hypothesis that somatic mutations in a neu-

tral (with no function) gene accumulate with age
in various organs and tissues (Gossen and Vijg,
1993). Using one of these models, harboring the
lacI gene as a target, Lee et al. (1994) were the
first to demonstrate an age-related increase in
mutation frequency in spleen from about 3 ×
10-5 in mice of a few weeks old to 1-2 × 10-4 in
24-month-old animals. Subsequent results from
other laboratories indicated age-related in-
creases in mutation frequency in some, but not
all, organs. Dollé et al. (1997), for example, dem-
onstrated that mutation frequencies at a lacZ
transgene increase with age in the liver, while
such an increase was virtually absent in the brain.
The increased susceptibility to spontaneous
mutagenesis of liver versus brain corresponds to
observed higher frequency of focal pathological
lesions in the mouse liver as compared with the
brain (Bronson, 1990). More recently, the pat-
tern of organ specificity in age-related mutation
accumulation was expanded with the observation
of age-related increases in mutation frequencies
in spleen, heart, and small intestine, but not in
testes (Dollé et al., 2000). 

Essentially the same results obtained by
Dollé et al. (1997) were found by Ono et al.
(2000). These investigators used the original
mouse model of Gossen et al. (1989), harboring
the same transgene. They also observed an age-
related increase of mutation frequency in the
liver, heart, and spleen, but virtually no increase
in the brain and testes. Dollé et al. (1997; 2000)
also observed striking organ specificity with re-
spect to the mutational spectra of the old ani-
mals. While in the small intestine and the brain
virtually only point mutations accumulated (the
small increase in the brain was almost totally due
to point mutations), in the liver and especially in
the heart large deletion mutations were a promi-
nent part of the spectrum (Dollé et al., 1997). 

In interpreting these data it should be noted
that the observed increases were modest (varying
from less than twofold, to more than fourfold)
and appeared to level off at middle age (Lee et
al., 1994; Dollé et al., 1997). The relatively small
age-related increase of mutant frequencies can
be interpreted as evidence against a major role
for somatic mutations in aging (Warner and
Johnson, 1997). However, although transgenic
reporter genes do not suffer from a selection bias
(as is the case with most selectable endogenous
targets), it still provides an underestimate of the
real mutation load and its adverse effects. Ho-
mologous (mitotic) recombination, for example,
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leading to deletion of entire reporter gene copies
is a frequent mutational event and goes unde-
tected in the transgenic assays. Most of the trans-
genic models also do not account for mutational
hot spots, and such important functional end
points as cell death are missed. Indeed, to put the
results on mutant frequencies of different organs
and tissues at various age levels into context, it
will be necessary also to assess cell proliferation
and cell death. Most important, it will be neces-
sary to determine at some point the critical level
of cellular mutation loads in terms of physiologi-
cal consequences. The question is whether the
mutation loads observed in a tissue at old age
have physiological consequences. A glimpse of an
answer can possibly be obtained from another
type of model system. 

Models for genome instability

Evidence that mutation accumulation does
play a role in the functional decline and in-
creased incidence of disease associated with
aging can be derived from the work with mouse
models having genetically engineered defects in
genome stability systems. For example, cells in
highly proliferating organs of telomerase-null
mice (knockout or defective mice) showed ero-
sion of telomeres, resulting in high levels of
genetic instability (fusion and loss of chromo-
somes), accompanied by increased programmed
cell death and a compromised capacity for cell re-
newal in spleen and bone marrow. In a subse-
quent study of third-generation telomerase-null
mice, shortened life span was found to be accom-
panied by reduced capacity to respond to stress-
es, such as wound healing, and by an increased
incidence of spontaneous malignancies (Ru-
dolph et al., 1999). The results of these studies
underscore that in proliferative organs (highly
proliferating cells in organs of telomerase defec-
tive mice) the early initiation of genetic instability
due to telomere erosion can greatly accelerate
age-related loss of cell viability and increased
tumor formation. 

Other examples of genome stability mutants
that point to accelerated aging are mouse models
with inactivated genes involved in double-strand
break repair. These animals prematurely exhibit
symptoms of age-related degeneration in liver,
skin, and bone (Vogel et al., 1999). Hence, it ap-
pears that genetic defects promoting genomic re-
arrangements are associated with symptoms of
accelerated aging (for a review see Vijg, 2000).

This would be in keeping with the results of
studies involving patients with Werner syn-
drome. This genetic disease, caused by a herita-
ble mutation in a single gene (the WRN gene), is
characterized by the accelerated occurrence of
certain aspects of the senescent phenotype, in-
cluding cancer. The WRN gene contains both a
helicase and an exonuclease function and is
thought to play a role in suppressing genomic in-
stability. Indeed, cultured somatic cells from pa-
tients with Werner syndrome display an
increased rate of somatic mutations and a variety
of cytogenetic abnormalities, such as deletions
and translocations (Fukuchi et al., 1989). This
high level of genomic instability could be the
cause of the severe limitation of in vitro life span
demonstrated in these cells. Other so-called
progeroid syndromes, such ataxia telangiectasia
and Bloom syndrome show increased genomic
instability (for a review, see Turker and Martin,
1999). 

Summary and future prospects

In summary, there is now conclusive evi-
dence that mutations accumulate with age in
most organs and tissues of the mouse and in
white blood cells of mice and humans. A consid-
erable fraction of this loss of stability of the nucle-
ar genome consists of genome rearrangements.
Genome rearrangements in the form of illegiti-
mate recombinations are likely to be due to mis-
repair and misannealing of double-strand breaks
or other DNA lesions opposite one another on
the two DNA strands. In view of the elevated oc-
currence of this type of mutation in white blood
cells of patients with segmental progeroid syn-
dromes, it is tempting to speculate that if muta-
tions contribute to the adverse effects associated
with aging, genome rearrangements play a
major role. Indeed, it is unlikely that randomly
induced point mutations will have a major effect
on cell functioning. Cellular systems are robust,
and insensitive to many mutations. However, siz-
able genome rearrangements, even a relatively
small number, could seriously affect normal reg-
ulation, through gene dosage or position effects.
A dosage effect is another standard term in biolo-
gy and means that an additional copy of the gene
(or additional copies) will increase the amount of
proteins that are produced. (And the other way
around, i.e., when one of your two copies of gene
X is deleted you may produce less of protein X).
In actively proliferating cell compartments one
of the predicted effects would be hyperplasia,
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neoplasia, and tissue atrophy. Hyperplasia is like
neoplasia, but a forestage. In many cases (per-
haps most) it stays with that and a tumor never
results. Atrophy simply means a reduction in
mass because of cell loss. In postmitotic cells it
could affect a variety of functional pathways lead-
ing to a mosaic of cells at different stages and fi-
nally to cell death. 

Future research in the area of mutation accu-
mulation as a possible cause of aging is likely to
focus on two topics. First, more and more em-
phasis is now given to mouse models genetically
manipulated to have defects in genome stability
systems. As outlined above, many of these mice
also show signs of accelerated aging. By using so-
called knock-in models in which natural genes
are replaced by genes with subtle alterations ren-
dering them less effective, it should be possible
to generate models with overall less effective ge-
nome preservation systems without the total ab-
sence of one important gene function. If aging is
caused by mutation accumulation, it is likely that
such mice will mimic the aging phenotype more
fully than single-gene knockouts. 

Second, a more recent approach, made pos-
sible by the completion of the Human Genome
Project, is to analyze all genome instability genes
for polymorphic variation in different popula-
tions of elderly individuals. Gene variants, alone
or in combination with others, can then be stud-
ied for association with natural differences in life
span, functional decline, and age-related disease
among elderly persons. Studies of individuals
over one hundred years old have provided evi-
dence that genes may play an increasingly prom-
inent role in the ability to achieve older and older
age beyond average life expectancy (Perls et al.,
1998). It is possible that a combination of optimal
genome stability genotypes contributes to the
longevity in centenarians. 

JAN VIJG

See also ACCELERATED AGING: ANIMAL MODELS; ACCEL-

ERATED AGING: HUMAN PROGEROID SYNDROMES; CELLU-

LAR AGING: CELL DEATH; GENETICS; LONGEVITY:
REPRODUCTION; LONGEVITY: SELECTION; NUTRITION:
CALORIC RESTRICTION; STRESS; THEORIES OF BIOLOGI-

CAL AGING. 
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N
NARRATIVE

Narrative can be situated within the range of
speech acts that comprise ordinary communica-
tion. At one end, there are relatively brief com-
munications, such as token conversational
responses like ‘‘umm’’ or ‘‘uh-huh’’ or short de-
scriptive statements like ‘‘I’ve felt that way all my
life.’’ At the other end, where narrative is situat-
ed, are more extended and complex commen-
taries, such as full-blown life stories or the frames
of reference that researchers themselves use to
analyze narrative material (Linde; Gubrium and
Holstein; McAdams; Riessman). Harvey Sacks, a
pioneer of conversation analysis, characterized
narrative or storytelling as an extended turn at
talk or a relatively lengthy speech act (see Silver-
man). 

A distinguishing feature of research on ordi-
nary communication is that it centers on natural-
ly occurring speech, as it is conveyed in subjects’
own words. For example, if the subject is the
aging World War II veteran, the veteran’s own
responses to the war experience is of central con-
cern, not, for example, contemporary front-line
journalists’ accounts of the soldier’s experience
or a spouse’s reports about her husband’s
thoughts and feelings in the course of battle.
What others say about the subject’s experience,
how they describe the subject’s world, and the
explanations they offer for his or her sentiments
and conduct are of secondary interest. 

The subject is not always a single category of
individual. The focus of attention may center on
narratives of any and all who subsequently com-
mented on the war experience, which would in-
clude the soldier himself, significant others, and

journalists’ remarks, among those whose narra-
tives served to communicate what it was like to be
in and survive the war. The subject might be ex-
tended to include the narratives of veterans of
other wars, such as the Korean and Vietnam
wars, perhaps aiming to document comparative-
ly how public sentiments surrounding war affect
the way soldiers communicate their identities
and fighting aims (see Hynes). Whoever the sub-
ject is and however extended this is categorically,
the goal of narrative analysis is to focus attention
on subjects’ own accounts. 

The growing significance of narrative

The acceptance of narrative analysis as an
approach to understanding experience has
grown significantly. The social sciences, in partic-
ular, have undergone a resurgence of interest in
life stories. Narrative analysis is now once again
an important investigatory and research genre.
One stream of early work in the area—tellingly
called the ‘‘own story’’ approach—produced rich
and detailed depictions of individuals’ social
lives. A leading example is sociologist Clifford
Shaw’s presentation of ‘‘a delinquent boy’s
own story’’ in his book The Jack-Roller, which
portrayed the subject, Stanley, and his delin-
quent career, in Stanley’s own words. To Shaw
and others working in this vein, statistical pro-
files, professional assessments, and other ‘‘out-
sider’’ reports were no substitute for the deep
understanding one gained from a narrative
approach, a perspective now being extensively
revisited. 

The widespread contemporary interest in
life stories followed a fallow period, from the
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1950s through the 1970s, in which the leading
research paradigms eschewed narrative. Narra-
tive analysis was figured to be too ‘‘subjective,’’
emphasizing that term’s association with being
biased. The view was that only neutral outsiders
could be objective in describing personal experi-
ence, which by the same token required ‘‘objec-
tive’’ research procedures. This led to the
proliferation of positivistic, quantitative tech-
niques in these decades, which stressed measure-
ment and statistical analysis, not the extended
story-like accounts favored by narrative re-
searchers. 

The resurgence of interest in narrative,
which began in the 1980s, stemmed in part from
the disappointingly thin representations of expe-
rience produced by positivistic methods. While
surveys of experience of all kinds, from quality of
life to political sentiments, provided information
about the distribution of attitudes and opinions,
they offered little understanding of how these
operated in subjects’ lives. The desire for richer
detail reminded researchers of the promises of
early work on narrative material, once again cen-
tering attention on the subject’s ‘‘own words’’
and ‘‘own story,’’ as communicated by those
whose experiences were under consideration. At
the outset of the twenty-first century, narrative
analyses of all kinds are being conducted across
the social sciences and overlapping fruitfully with
literary, linguistic, and historical studies (Hol-
stein and Gubrium; Josselson and Lieblich; Ro-
senwald and Ochberg). 

The structure of stories

The key argument that experience comes to
us by way of narrative suggests that experience
can be viewed as structured along the same lines
that stories are. For example, when we are asked
about what may have happened to us over a par-
ticular span of time, we are likely to respond with
an unfolding story, not just a list of events. A list-
ing is simply a series of happenings, which may
or may not be organized chronologically. A story,
in contrast, can have myriad internal linkages
and thus considerable overall organizational
complexity. These linkages supply both the
meaningful connections between events and the
horizons of meaning that comprise the varied
worlds of lived experience. 

Stories and their events are narratively struc-
tured in at least three ways—through character-
ization, by formulating events into plots, and by

discerning an overall theme or point. In re-
sponding to a question about what one has expe-
rienced, one can, respectively, describe who was
involved and how, detail the temporal organiza-
tion of events, and make a point, for example, of
what it all led to or explain why things developed
as they did. For instance, as far as characteriza-
tion is concerned, the dramatis personae of the
story of one’s caregiving experience for a de-
mented parent may be limited to the caregiver
and the care receiver, with all events described as
unfolding around them. The point being made
about the experience might be that, overall, it
was an important learning experience and
strengthened the caregiver’s resolve as a person.
In contrast, such a story might be told in terms
of a huge cast of characters, ranging from the
caregiver and care receiver themselves, to pro-
fessionals, neighbors, friends, and both close and
distant relatives, and whose plot links up with the
point that if it had not been for the help and sup-
port of others, the caregiver would not have sur-
vived the ordeal. 

While the actual experience of caregiving
might be similar in any two cases, their respective
characterizations, the plots, and the points subse-
quently conveyed, can make for distinct forms of
knowledge. In practice, we respond as much, if
not more, to the stories told about experience as
to the experience in its own right. The argument
that experience comes to us in the form of stories
is important because the organization of stories,
separate from what actually happened, bears sig-
nificantly on how we respond to the events in
question. The relevance of studying stories fol-
lows directly from this, as their organization
brings the researcher face-to-face with the expe-
rience’s communicative realities. 

Each of the three ways of structuring a story
can be further divided into subcategories, into
forms of characterization, kinds of plots, and
types of themes. Vladimir Propp was an impor-
tant pioneer in distinguishing the underlying
plot structure of the folk tale, for example, an ap-
proach that other narrative researchers have
since developed extensively into additional struc-
tures and categorizations (see Polkinghorne).
Moreover, the three ways of structuring a story
may be narratively related in different ways. For
example, emphasis might be placed on charac-
terization, with the plot and the point given rela-
tively minor roles, or conversely the point and
plot might be highlighted with little character de-
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velopment. This, too, affects how we respond to
the experiences being described. 

Applications to aging

One of the earliest applications of a narrative
approach in gerontology was clinical and focused
on the life review (Butler and Lewis). Psychiatrist
Robert Butler determined that in old age, indi-
viduals were likely sooner or later to take stock
of their lives in relation to their impending
death. The process of coming to terms with the
past in relation to the present was called the life
review and was seen to have a positive psychologi-
cal function. Butler advised professional care-
givers and service providers to encourage life
reviews—narrative reconstructions of a lifetime
of experience—as a way of producing overall
meaning at life’s end. However, the life review
approach is controversial because it focuses on
the individual and fails to take account of the cir-
cumstances of the reconstructions, which may
prove to have negative consequences for the life
reviewer (Kenyan and Randall). 

Anthropologist Sharon R. Kaufman’s study
of personal narrative and identity in old age has
made a significant contribution to the formula-
tion of an area of research now called narrative
gerontology (Kenyon, Clark, and de Vries). Kauf-
man’s book The Ageless Self shows that older peo-
ple are narratively active in conveying the
contours of their lives through stories. The plots
and themes are not governed by old age itself for
Kaufman’s respondents, nor by this generation’s
major historical experiences, such as having lived
through the Great Depression and World War
II. Significantly, Kaufman’s respondents con-
struct the stories of their lives on separate
terms, many of them centered on personal
values (but see Ruth and Öberg for contrasting
results). 

Sociologist Jaber F. Gubrium’s study of the
life narratives of nursing home residents takes
this approach into an institutional setting. Gubri-
um’s research focused on the quality of care and
of life in the nursing home; he was interested, in
particular, in how the residents themselves com-
municated these qualities. Rather than asking ex-
clusively about the qualities, he raised questions
about them in relation to the residents’ life sto-
ries. The rationale for this was that residents
don’t leave a lifetime of experiences behind when
they check into nursing homes. Interestingly
enough, the qualities of life and of care in the

nursing homes studied had strikingly distinct
meanings. No particular degree of quality of life
or of quality of care seemed to matter as much as
what the nursing home experience meant in the
context of life as a whole. The ‘‘same’’ quality of
care, in other words, had different meanings for
residents with contrasting life stories. 

There are many other new applications in
place in gerontology. Researchers have been
studying the way that emotional experience is
narratively conveyed across the life course. Oth-
ers are researching the character of storytelling
in therapeutic encounters in old age. Some are
revisiting the life review approach in nursing
practice and in adult education, as well as exam-
ining life stories against a variety of historical
events (see Birren et al). Studies combining nar-
rative approaches with more traditional, field-
based research also are showing considerable
promise. Researchers are examining how charac-
terization, plots, and themes are mediated by the
social settings in which they are conveyed, such
as in focus groups, formal care organizations,
and distinct residential environments (see
Rowles and Schoenberg). A new technique
known as guided autobiography is extending the
study of narrative to include the researchers and
interviewers as co-storytellers, as those who elicit
life stories are taken to be in narrative collabora-
tion with their subjects (Kenyon). Across the
board, the research horizon for narrative studies
in aging is vibrant and expanding. 

JABER F. GUBRIUM

JAMES A. HOLSTEIN

See also LIFE REVIEW; QUALITATIVE RESEARCH. 
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THE NATIONAL INSTITUTE
ON AGING/NATIONAL

INSTITUTES OF HEALTH
The present challenge of research on aging

is to maintain or even accelerate the trend of de-
clining disability and disease rates in the context

of the anticipated rise in the number of older
people. Demographic projections show that the
U.S. population will begin to age rapidly after
2011, the year the first baby boomers turn sixty-
five. Between 2000 and the year 2030, the num-
ber of people over sixty-five likely will double,
reaching 70.3 million and comprising a larger
proportion of the entire population, up from 13
percent in 2000 to 20 percent in 2030. 

Of great interest is the explosive growth an-
ticipated among those most at risk for disease
and disability, people age eighty-five and older.
Their ranks are expected to grow from 4.3 mil-
lion in 2000 to at least 19.4 million in 2050. The
racial and ethnic makeup of the older population
will change dramatically as well, possibly bring-
ing with it even greater racial and ethnic dispari-
ties in health among a more diverse population
of Americans. These demographic factors threat-
en to increase the burden of age-related disease
and conditions on individuals, families, and soci-
ety. 

In this new millennium, the National Insti-
tute of Aging’s (NIA’s) research portfolio is
aimed primarily at increasing ‘‘health span,’’ the
years of healthy, active life expectancy. NIA is
one of twenty-seven Institutes and Centers of the
National Institutes of Health (NIH), established
by authority of the U.S. Congress in 1974.
The specific missions of the NIA are the follow-
ing: 

• To support and conduct high-quality re-
search on the biochemical, genetic, and
physiological mechanisms of aging in hu-
mans and animal models; on the structure
and function of the aging nervous system; on
social and behavioral aspects of aging pro-
cesses and the place of older people in soci-
ety; and on the pathophysiology, diagnosis,
treatment, and prevention of age-related dis-
ease, degenerative conditions, and disabili-
ties. It is the primary federal agency
responsible for Alzheimer’s Disease (AD) re-
search.

• To train and develop highly skilled research
scientists.

• To develop and maintain state-of-the-art re-
sources to accelerate research progress.

• To communicate with the public and dissem-
inate information on health and research ad-
vances, and to give new directions for
research. (See www.nia.nih.gov.)

974 THE NATIONAL INSTITUTE ON AGING/NATIONAL INSTITUTES OF HEALTH



Since its inception, NIA has grown signifi-
cantly, in part because of the recognition by the
federal government and Congress of the impor-
tance of research on aging. NIA’s funding since
1996 increased from $324 million to over $785
million in 2001. About 10 percent of its budget
goes to an intramural program that conducts
basic and clinical research on aging in several sci-
entific laboratories that are maintained by NIA
(www.nia.nih.gov/research/intramural). 

More than 85 percent of NIA’s budget goes
to support extramural research and training ac-
tivities at educational and research institutions
throughout the United States and in other coun-
tries. The extramural program helps to set the
national scientific agenda for research on aging,
and funds research and training at universities,
hospitals, medical centers, and other public and
private organizations in the United States
(www.nia.nih.gov/research/extramural). 

The extramural group focuses on four pro-
gram areas. The Biology of Aging Program em-
phasizes research on the biochemical, genetic,
cellular, and physiological mechanisms of aging,
and has revolutionized scientific understanding
of cellular and molecular changes occurring
throughout the aging process. The Behavioral
and Social Research Program focuses on the be-
havioral (e.g., cognition) and social (e.g., retire-
ment) changes related to aging, and on older
people’s impact on society as well as society’s im-
pact on older persons. The Geriatrics Program
focuses on age-related diseases, degenerative
conditions, and disabilities. The Neuroscience
and Neuropsychology of Aging Program facili-
tates research on the structure and function of
the aging nervous system, including the brain–
behavior relationship. Much of NIA’s research
on AD is located in this program. 

Although each intramural and extramural
program has a unique focus, the NIA has increas-
ingly fostered research that is integrated across
all programs. Research initiatives on genetics, on
cognition, and on long-term care are examples of
these crosscutting emphases. The NIA also col-
laborates with other NIH Institutes and Centers
on research related to cardiovascular disease,
cancer, neurological diseases, osteoporosis, os-
teoarthritis, diabetes, HIV/AIDS, behavior and
health, and alternative and complementary med-
icine as they relate to an aging population. The
NIA supports efforts by the National Academy of
Sciences/National Research Council to investi-

gate broad societal issues, such as race and eth-
nicity, the aging mind, and elder abuse and
neglect. NIA also invests in research and infra-
structure-building centers throughout the Unit-
ed States that are devoted to AD, minority health
and minority scholars, the translation of research
into practice, and applied geriatric research,
among others. 

To guide its future direction, the NIA has
created a strategic plan for the years 2001–2005
to guide research across the life span. This re-
search agenda is based upon scientific knowledge
in gerontology and geriatrics and on opportuni-
ties to eliminate gaps in this knowledge base. Re-
search goals include the following: 

To improve health and quality of life of older
persons, NIA sponsors and conducts research fo-
cusing upon developing strategies for maintain-
ing health and function, understanding the
dramatic and continuing decline in disability
rates among older people, and preventing or re-
ducing the incidence of age-related diseases, in-
cluding AD. In addition to investigator-initiated
research, NIA continues to support several
major studies investigating cognitive, physical,
sensory, and behavioral functioning. These in-
clude (1) the Roybal Centers, which translate
basic behavioral and social research into practical
interventions to promote independence and
productivity in later life; (2) the Advanced Cogni-
tive Training for Independent and Vital Elders
(ACTIVE) clinical trials, which investigate
whether targeted behavioral interventions can
improve and sustain memory, reasoning skills, or
speed of cognitive processing in older adults; (3)
the Women’s Health and Aging Study, which
provides a detailed understanding of the causes
and course of physical disability for older
women; and (4) the Resources for Enhancing Al-
zheimer’s Caregiver Health (REACH) study,
which investigates the impact of caregiving upon
the health and functioning of family caregivers of
AD patients in order to lessen the profound bur-
dens of caregiving. 

To understand the healthy aging process,
ongoing NIA-sponsored research is working to-
ward unlocking the secrets of aging, health, and
longevity by examining the influences of biologi-
cal, environmental, psychological, and social fac-
tors. As part of this goal, NIA supports basic and
applied research aimed toward understanding
behavioral and biological changes that occur with
normal brain aging and with neurodegenerative
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disorders such as AD. The highly successful and
visible Alzheimer’s Disease Centers program is a
national resource to gain insight into the causes
and treatment of this disabling and prevalent
condition. NIA also actively supports research on
age-related changes in movement, perception,
sensory function (e.g., taste, smell, vision, hear-
ing); changes in sleep physiology and circadian
rhythms in the elderly and in AD patients; the ef-
fects of stress on immune function; behavior in
the elderly; and how personality and cognition
change with age. NIA funds the Nathan Shock
Centers to facilitate research on the basic biology
of aging through their research resource cores
that support specialized research technologies.
NIA also supports Demography Centers, which
focus on trends in mortality, biodemography,
and longevity. These Centers are at the forefront
of developing needed data and training for un-
derstanding population aging. As a national re-
source, NIA sustains research infrastructure
activities through large longitudinal data collec-
tion efforts, such as the Health and Retirement
Study and the National Long-Term Care Survey,
both of which are providing insights into the an-
tecedents and consequences of retirement, eco-
nomic, and health circumstances of people as
they age. 

To reduce health disparities among older
persons and populations, NIA sponsors research
to improve active life expectancy and health sta-
tus for older minority individuals. Efforts to un-
derstand health differences associated with race,
ethnicity, gender, environment, socioeconomic
status, geography, and culture can inform policy
debates on health disparities. NIA has made re-
ducing health disparities a major priority and is
committed to supporting basic research, clinical
studies, and infrastructure-building for special
populations. Notable projects include (1) the Ho-
nolulu-Asian Aging Study, a longitudinal epide-
miological investigation of older Japanese-
American men in Hawaii; (2) the Mexican Health
and Aging Study, which investigates the para-
doxical health advantages of foreign-born His-
panics who seem to be healthier than U.S.-born
Hispanics; and (3) the Washington Heights-
Inwood Columbia Aging Project study, the Indi-
anapolis-Nigeria project, and the Chicago
Health and Aging Project, all examining the dif-
ferences in dementia rates and severity among
and between African, African-American, Hispan-
ic, and white populations. NIA also sponsors the
Resource Centers for Minority Aging Research

to create infrastructure for research on minority
health. In addition, many large-scale studies
(e.g., the previously mentioned Health and Re-
tirement Study) oversample minority popula-
tions to assure adequate examination of the
health of these groups. Finally, research by inde-
pendent scholars addressing health disparities is
highly encouraged by each NIA program. 

To enhance resources to support high-
quality research, NIA maintains a strong com-
mitment to developing and maintaining an infra-
structure to support future research, program
management, and information dissemination.
This includes resources to train a skilled research
workforce, provide necessary equipment and re-
search resources, and disseminate information to
the scientific community and to the public. To
that end, NIA supports training programs for
degree-granting institutions and individuals en-
rolled in these programs, thus enabling the pro-
duction of skilled researchers. These institutions
are also encouraged to establish and improve
programs for identifying, recruiting, and train-
ing women and men, including minorities and
individuals with disabilities, for careers in aging-
related biomedical and social science. In addi-
tion, NIA provides research institutions with es-
sential physical resources, including colonies of
animal species (such as genetically altered ani-
mals) necessary for research on aging processes
and specific age-related diseases. Resources for
cell and tissue cultures, DNA resources for genet-
ics, and imaging technologies for exploring the
body are also supported by NIA. Further, the
NIA sponsors information technologies to pro-
vide broad access to archived data vital to re-
searchers and policymakers, and to ensure
protection of anonymity and confidentiality of
participants in research. 

Through the research of NIA-sponsored sci-
entists, significant strides have been made since
1990 to address major health concerns of older
people. This research has helped to shift the par-
adigm from the supposition that degeneration of
body systems and cognition is a normal conse-
quence of aging. Instead, research on aging has
promoted the view that aging is a process in
which health, learning, and development can be,
and should be, expected to continue throughout
the life span. The NIA strives to highlight prog-
ress, emphasize scientific opportunities for addi-
tional research, and set the research agenda on
aging into the twenty-first century. With the help
of research on aging, the world’s population can
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anticipate a longer, more productive, and more
healthful lifespan. 

SIDNEY M. STAHL

KIMBERLY M. FIRTH

See also MEDICALIZATION OF AGING. 

NEUROBIOLOGY
Although research initiatives on normal

aging of the human brain are still in their infan-
cy, experimental studies have revealed a discrete
spectrum of structural, physiological, and
neuropsychological alterations that accompany
the senescent changes that occur in other organ
systems. While neuronal atrophy is the most con-
sistent and pervasive change associated with the
aging process, investigations have documented
the presence of additional abnormalities in neu-
ronal and non-neuronal (glial cell) morphologi-
cal parameters, as well as enhanced vulnerability
of specific neuronal and glial subtypes to cellular
injury. Regional glial-cell activation is seen dur-
ing brain aging, particularly within subcortical
white-matter structures. During this phase of se-
nescence, there is an increase in the size, num-
ber, and structural protein complement of
astrocytes, a class of glial cells that support neu-
ronal survival and function by secreting growth
factors and providing additional molecular cues.

Neuronal loss initially occurs only within a
few selected brain structures, such as the hippo-
campus. Degenerative changes also exhibit re-
gional and cell-type-specific predilections. These
progressive alterations include swelling of neuro-
nal pre-synaptic (axonal) terminals, loss of axo-
nal integrity, deterioration of neuronal post-
synaptic (dendritic) arbors and synaptic loss,
widespread accumulation of age-related pig-
ments due to progressive oxidative damage, and
the presence of large cytoplasmic inclusions, vac-
uoles, and granules containing polysaccharide
moieties. Ultrastructural studies of these latter
granular deposits have revealed the presence of
fibrillar material resembling degenerated mem-
brane-like structures that contain unbranched
polysaccharide chains covalently linked to specif-
ic proteins. 

Separate studies on human pathological ma-
terials and using mouse model systems have also
shown that aging is associated with dramatic, re-
gional profiles of dendritic growth and regres-

sion. These dynamic changes represent
compensatory responses of healthy, surviving
neurons to selective patterns of neuronal atro-
phy, biochemical alterations, and adjacent neu-
ronal and glial cell loss that, collectively, impair
normal cellular maintenance functions. Specific
forms of synaptic plasticity (i.e., hippocampal
long-term potentiation) are also compromised in
the aging brain. 

Experimental mouse strains have been uti-
lized to examine the biological basis of brain
aging, and such strains now serve as model sys-
tems to examine the potential applications of
pharmacological- and gene-based therapeutic
strategies. Specific inbred mouse strains, termed
senescence-accelerated mice (SAM), exhibit appar-
ently normal neural development, but later in
life display the neuropathological profiles seen in
human aging. These animal models provide the
necessary experimental reagents to examine lon-
gitudinal changes, individual variations, and
neurobehavioral correlates associated with the
aging process. Both SAMP-8 and SAMP-10 mice
display impairments in shock-motivated simple
avoidance and in conditional-avoidance T-maze
tasks, but there is an absence of clear deficits
using more complex behavioral paradigms. Au-
toimmune mouse strains have been utilized to
demonstrated the presence of age-related in-
creases in brain-reactive antibodies that are also
linked to deficits in avoidance-learning para-
digms. These findings are consistent with an im-
munological model of aging, and may help to
explain the presence of chronic inflammatory re-
sponses in pathological specimens from Al-
zheimer’s disease patients. 

The reactive increases in astrocyte size and
cell numbers, as well as inflammatory changes,
seen in the aging brain have been associated with
increased levels of expression of the astrocyte
markers S100β and glial fibrillary acidic protein
(GFAP), and of the cytokine interleukin-6 (IL-6).
Genetically-altered (transgenic) mice with IL-6
targeted to astrocytes exhibit neurodegenerative
changes similar to those present during brain
aging, whereas transgenic mice with IL-6 target-
ed to neurons, S100β targeted to astrocytes, or
mice with genetic ablation of GFAP show neuro-
pathological and/or behavioral changes unlike
those found in the senescent brain. 

Age-associated pathological changes in the
brain are also thought to result from the cumula-
tive effects of oxidative damage. Oxidative stress
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results in the formation of very reactive superox-
ide radicals. These unstable molecular species
are catalyzed to hydrogen peroxide by the en-
zyme superoxide dismutase (SOD), and are
eventually cleared by catalase or seleno-
glutathione peroxidase. Two competing theories
suggest that elevations in SOD may either pro-
tect against oxidative damage and retard brain
aging, or induce an imbalance in antioxidant en-
zymes and foster the enhanced production of hy-
droxyl radicals and ensuing oxidative damage.
Various studies have suggested that levels of
SOD1 and SOD2 may either be increased, de-
creased, or remain unchanged within the aging
brain. Studies using SOD1 transgenic and gene
deletion (knockout) mice suggest that SOD may
be neuroprotective, and that deficiency of the en-
zyme may increase neuronal vulnerability to en-
vironmental stressors. The enzyme monoamine
oxidase (MAO) normally produces hydrogen
peroxide as a by-product of oxidative degrada-
tion of biogenic amines, which are central molec-
ular effectors of neural communications. MAO-B
levels are increased during brain aging and are
thought to contribute to neurodegeneration
through enhanced production of hydrogen per-
oxide. Selective atrophy of a specific subclass
(dopamine-containing) neurons in a distinct
brain region is, in fact, present in MAO-B trans-
genic mice. Elevated levels of corticosteroids are
also found during brain senescence, and are
linked to enhanced astrocyte reactivity, dimin-
ished elaboration of dendritic arbors, and ensu-
ing neurodegeneration within the hippocampus.
Growth-hormone transgenic mice exhibit accel-
erated brain aging as assessed by the finding of
impairments of a variety of structural and neuro-
chemical parameters. 

There are also age-related deficits in a vari-
ety of neurobehavioral systems that are associat-
ed with linear declines in oxygen consumption in
focal brain regions, such as the neocortex and the
left thalamus. Prominent impairments in memo-
ry occur, but display significant subsystem disso-
ciations. 

Deficits in episodic, or working, memories,
defined as autobiographical memories for con-
text-specific events, are present at relatively early
stages of aging, whereas alterations in semantic
memories, representing general knowledge and
other linguistic skills, become obvious only at
later stages of senescence. Within the area of
working memory, a central executive subsystem
appears particularly vulnerable to age-associated

impairments. Significant deficits in free recall are
partially ameliorated with cued recall, however,
and essentially disappear with the application of
simple recognition tasks. Although older individ-
uals display better visual than verbal memory
functions, significant abnormalities in memories
for faces, for abstract objects, and for the spatial
location of objects also occurs. Procedural memo-
ries, however, which are required to perform
skilled motor or cognitive acts, remain intact.
With aging, reductions in visual acuity and con-
trast sensitivity are seen, mediated primarily by
changes in central, rather than peripheral, con-
nections. There are also progressive impair-
ments in the ability to attend to objects in the
visual field, particularly in the presence of visual
distractors, indicating age-associated difficulties
in ignoring irrelevant stimulus information. 

Functional neuroimaging studies suggest
that older and younger individuals utilize differ-
ent brain regions and associated cognitive strate-
gies to perform similar neurobehavioral tasks.
This observation may reflect compensatory func-
tional reorganization in older subjects, particu-
larly in their utilization of alternate physiological
interactions between the frontal lobes. In per-
forming diverse visual processing tasks, older in-
dividuals display the requisite activation of
ventral visual processing pathways, which medi-
ate facial and object perception, and dorsal
pathways, which mediate spatial perception.
However, when compared to younger subjects,
older individuals exhibit additional activation of
the prefrontal cortices and the left temporal cor-
tex, as well as stronger feedback influences from
the frontal to the occipital lobes. With aging,
there are reductions in performance of visual
search tasks. In this paradigm, younger subjects
show increased activation of the posterior visual
cortex, whereas older individuals display en-
hanced bilateral activation of the prefrontal cor-
tices. Older individuals also exhibit reductions in
the accuracy of short-term facial recognition. In
this task, both younger and older subjects show
bilateral occipitotemporal and prefrontal cortical
activation, whereas older individuals exhibit
greater activation of the left dorsolateral prefron-
tal and occipitoparietal cortices, coupled with
failure of hippocampal activation at short delay
intervals. 

The altered profiles of left prefrontal (se-
mantic encoding) and parietal (short-term mem-
ory storage retrieval) cortical activation in older
individuals appears to reflect the greater need
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for stimulus elaboration and an increased de-
mand on storage capacity in the aging brain. By
contrast, older subjects also show reductions in
long-term facial recognition, representing a fail-
ure of stimulus encoding due to an inability to
activate the prefrontal cortices and the hippo-
campus during stimulus encoding. Thus, for this
task, older individuals display a failure to engage
the appropriate cognitive processing networks,
as well as an inability to recruit additional net-
works to compensate for these deficits. Interest-
ingly, in episodic encoding and retrieval of word
pairs, a cued recall task, older subjects display re-
ductions in brain activation within the encoding
network, but also display markedly enhanced
right/left prefrontal cortical interactions and ad-
ditional activation of the prefrontal cortex and
other brain regions. 

Aging is therefore associated with a spectrum
of alterations in neuropsychological skills that re-
flect complex changes in the fidelity of the requi-
site cognitive-processing networks, differential
impairments of specific complementary neural
subsystems, and compensatory changes in re-
gional patterns of activation and interregional
communications. These alterations represent so-
phisticated biological adaptations designed to fa-
cilitate optimal neural network communications.
At the cellular and molecular level, age-
associated deficits in brain and cognitive func-
tioning may thus reflect the cumulative structur-
al and metabolic consequences of senescence,
coupled with the more recent finding of a global
loss of gene silencing. This novel molecular
mechanism normally functions to sculpt patterns
of gene expression in differentiated cells, includ-
ing neurons. Progressive loss of gene silencing in
association with aging may lead to alterations in
the functional stability, and in the viability, of
these essential cellular mediators of neural com-
munications. 

MARK FREDERICK MEHLER

See also BRAIN, MEMORY; NEUROCHEMISTRY; NEURODE-

GENERATIVE DISEASES; NEUROENDOCRINE SYSTEM;
NEUROTRANSMITTERS; PLASTICITY. 
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NEUROCHEMISTRY
None of the billions of nerve cells, or neu-

rons, in the human brain functions alone. To
process information, neurons must form circuits
and must communicate with each other rapidly
and with great precision. Within a neuron, the
electrical impulses that carry information are
propagated by rapid changes in membrane po-
tential that arise from the controlled opening
and closing of ion channels. These pores in the
cell membrane permit the controlled passage of
positive or negative ions between the interior
and exterior of the cell, and thereby the conduc-
tion of electrical impulses along the cell’s process-
es. Additional mechanisms are required at
synapses (neuron junctions) to pass signals from
one neuron to another. Although a few neurons
form electrical synapses, where electrical signals are
conducted directly from one neuron to the other
through specialized ion channels (gap junctions),
most neurons in the mature nervous system com-
municate via chemical synapses. At chemical syn-
apses, electrical activity in a presynaptic neuron
causes the release of a chemical messenger, a
neurotransmitter, which diffuses across the narrow
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synaptic cleft to bind to neurotransmitter recep-
tors on the postsynaptic neuron and elicit
changes in the electrical activity of that neuron.

Neurochemistry of synaptic transmission

Multiple neurochemical processes are in-
volved in the synthesis, packaging, and release of
neurotransmitters, and in the production and
function of neurotransmitter receptors. Signifi-
cantly, each of these biochemical steps represents
a point of potential regulation of synaptic func-
tion and a site of possible age-related changes. 

Most neurons produce and release one of
several small molecules that serve as neurotran-
smitters, including acetylcholine, biogenic
amines (dopamine, norepinephrine, epineph-
rine, histamine, or serotonin), or amino acids
(glutamate, glycine, or gamma-aminobutyric
acid). Many neurons also release one or more
neuroactive peptides (neuropeptides), which pro-
vide additional modulation of signal transmis-
sion. Low levels of neuronal activity often result
in release of only the small-molecule transmitter,
whereas higher levels of activity result in the co-
release of neuropeptides. Release of the
neuropeptides may cease at very high levels of
activity, however, since peptides must be deliv-
ered from the cell body and are replenished
slowly. In contrast, synthesis and packaging of
other neurotransmitters occurs more rapidly be-
cause the necessary synthetic enzymes are pres-
ent within the cytoplasm in the region of the
synapse. The release of neurotransmitters de-
pends upon an increase in intracellular calcium
that occurs with the depolarization (decrease in
membrane potential) associated with the arrival
of action potentials, regenerative waves of electri-
cal activity that are the basis for signaling along
neronal processes. Increased calcium leads to
modification of vesicle-binding proteins, which
facilitate the fusion of vesicles, membrane-bound
packages in the cytoplasm, with the cell mem-
brane and subsequent release of the vesicles’ con-
tents into the extracellular space. 

After release, all neurotransmitters bind to
neurotransmitter receptors and initiate changes
in the postsynaptic neuron. It is the biochemical
properties of the receptor protein, rather than
that of the neurotransmitter itself, that deter-
mine the response of the postsynaptic cell. Each
neurotransmitter binds to a different receptor,
although multiple receptor types exist for several
neurotransmitters, with each receptor initiating

a different response in the target neuron. Func-
tionally, neurotransmitter receptors fall into two
groups, based on the mechanisms by which they
alter the electrical activity of a neuron. Ionotropic
receptors include an ion channel as part of their
structure, and binding of the neurotransmitter
results in immediate opening of that ion channel.
Metabotropic receptors influence ion channels indi-
rectly through activation of one of several second-
messenger pathways. The three second-messenger
systems that have been identified so far are simi-
larly organized in that each includes a ligand-
binding receptor domain coupled to a transduc-
er that regulates the activity of an effector
enzyme. The enzyme produces a second messen-
ger that acts directly on one or more target pro-
teins or activates additional, secondary effector
enzymes. In addition to regulating ion channels,
second-messenger systems may influence a vari-
ety of intracellular processes and elicit long-
lasting changes in stimulated neurons. 

Once a neurotransmitter has activated its re-
ceptors, it must be removed or destroyed rapidly
in order to permit transmission of subsequent
signals. Some neurotransmitters, regardless of
type, simply diffuse from the synaptic cleft.
Small-molecule neurotransmitters are also taken
back up by presynaptic and postsynaptic neurons
and by neighboring cells. One neurotransmitter,
acetylcholine (ACh), is broken down rapidly by a
membrane-bound enzyme in the region of the
synapse. Neuroactive peptides are eliminated
only by diffusion from the synaptic cleft and by
proteolysis (degradation) by extracellular en-
zymes; thus they tend to have more sustained ef-
fects than small-molecule neurotransmitters. 

Effects of age on the neurochemistry of
synapses

Normal aging appears to result in significant
but restricted neurochemical changes in syn-
apses. Each of the many steps involved in neuro-
transmission may be altered in some neurons,
but it does not appear that there are global
changes in the neurochemistry of all synapses.
Studies of neurotransmitter synthesis are diffi-
cult because most of the synthetic enzymes are
unstable and difficult to measure; however, syn-
thesis of ACh has been demonstrated to diminish
with age in some brain regions, including the ce-
rebral cortex. Levels of other neurotransmitters
(e.g., dopamine) also appear to decline late in
life, also in a regionally specific manner. Age-

980 NEUROCHEMISTRY



related changes in neurotransmitter receptors
have been studied by direct assay of the proteins
and by analysis of the binding of labeled neuro-
transmitters to sections of the brain. Receptors
for the neuropeptides and for some amino acid
neurotransmitters appear to be relatively resis-
tant to age-related changes. In contrast, ACh,
dopamine, and serotonin receptors decline with
age in several regions of the brain. Even for syn-
apses at which both neurotransmitter levels and
neurotransmitter receptors are maintained,
changes in second-messenger systems may pro-
duce age-related declines in synaptic function.
Such changes may account for an age-dependent
loss of plasticity—that is, a decline in the ability of
synaptic stimulation to produce the sustained
biochemical changes in postsynaptic neurons
that underlie learning and memory. 

Functional consequences of age-related
neurochemical changes

It is difficult to link age-related changes in
the neurochemistry of synapses to specific
changes in cognitive function. Neurochemical
studies of experimental animals are easier to per-
form and better controlled than those using post-
mortem human brain tissue, but they are not
readily related to cognitive changes in humans.
Despite such difficulties, however, there is accu-
mulating evidence that age-related declines in
transmission at cholinergic, serotonergic, and
dopaminergic synapses contribute to changes in
motor function, mood, and memory, respective-
ly. Recent developments in functional brain im-
aging have provided significant advances in
studies of the neurochemistry of synapses,
changes in the aging brain, and their relation-
ship to cognitive function. Radioactive ligands
for specific neurotransmitter receptors, which
can be imaged in living subjects using positron
emission tomography (PET), permit investiga-
tors to visualize the activity of specific types of
synapses in discrete regions of the brain. This ap-
proach permits direct comparisons of synaptic
function in the brains of individuals of different
ages and allows investigators to link neurochemi-
cal differences to differences in cognitive func-
tion. 

DAVID R. RIDDLE

See also BRAIN; NEURODEGENERATIVE DISEASES; NEURO-

TRANSMITTERS; PLASTICITY. 
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NEURODEGENERATIVE
DISEASES

Neurodegenerative diseases represent a di-
verse spectrum of chronic neurological disor-
ders, of possible genetic etiology, that are
associated with the progressive loss of motor,
sensory, and perceptual functions and associated
cognitive and behavioral deficits. These disor-
ders are characterized by disease-selective pro-
files of adult-onset neuronal cell loss within areas
of the cerebral cortex, basal ganglia, cerebellum,
brain stem, and motor systems. The biological
underpinnings of these complex clinico-
pathological entities have remained obscure. 

Research on pathological aging has focused
mainly on defining the causes of cell death dur-
ing adult life, and has favored the cumulative cel-
lular-damage hypothesis. However, more recent
studies have suggested the existence of a final
common pathway for pathological cell death in
these disorders. In this scenario, individual envi-
ronmental stressors that normally do not pro-
mote cell death act upon precursors of
vulnerable neuronal subpopulations that exist in
a precarious abnormal steady state. These obser-
vations are compatible with the increasing evi-
dence that neurodegenerative diseases may
represent fundamental disorders of neural de-
velopment, characterized by novel biological re-
sponses to subtle developmental abnormalities
that alter the cellular homeostasis of neuronal
biosynthetic pathways without causing obvious
gross developmental deficits. 

In support of this developmental model of
disease pathogenesis, genes that are mutated in
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neurodegenerative diseases code for proteins
that are expressed throughout the periods of
neural induction, patterning of the neural tube,
and progressive stages of neurogenesis and neu-
ronal maturation. Numerous molecular genetic
studies further suggest that the nonmutated
form of these disease genes normally mediate a
broad range of fundamental neurodevelopmen-
tal events. The protein products of these disease
genes can interact with additional protein part-
ners that help to orchestrate many of these essen-
tial neural maturational processes. 

Additional investigations have shown that
pathogenic mutations compromise only a subset
of these protein-protein interactions. Further, al-
though transgenic mice harboring pathogenic
mutations for human neurodegenerative diseas-
es do not display the obvious deficits in pattern-
ing or neurogenesis that are observed with the
corresponding gene deletion models, they do ex-
hibit subtle but progressive molecular, physio-
logical, and structural abnormalities that predate
the occurrence of a neurological phenotype and
evidence of irreversible cellular injury. These
pathogenic mutations are also associated with the
presence of abnormal profiles of activation of se-
lective cellular genes, and these pathologic
events can prevent the proper integration and
transmission of neural network signals within
vulnerable neuronal subpopulations. 

Finally, specific gene alleles that alter the
probability of acquiring an individual neurode-
generative disease, or that modify the clinical
course of the disease (e.g., apolipoprotein E
[ApoE]), can influence the fidelity of cellular sig-
naling within large plasma-membrane-associated
macromolecular complexes that are normally de-
ployed to mediate later aspects of neuronal mat-
uration. Targeted loss of these disease-modifier
genes can cause neurodegeneration, but it does
not promote the occurrence of classical neurode-
velopmental abnormalities, because they are not
the primary activators of these neuronal differ-
entiation pathways. These cumulative observa-
tions suggest that the normal functions of
neurodegenerative disease genes may be to or-
chestrate progressive developmental events asso-
ciated with the elaboration and maintenance of
regional specialized neuronal cell types. 

Although Mendelian inheritance has been
observed in many neurodegenerative disorders,
maternal inheritance can be documented in a
subgroup of late-onset mitochondrial diseases

that affect both brain and neuromuscular func-
tions. These diseases, known as encephalomyo-
pathies, are associated with mutations in
mitochondrial genes that code for components of
respiratory chain subunits involved in cellular
energy metabolism. In conditions such as Al-
zheimer’s disease and Parkinson’s Disease, less
than 10 percent of cases display clear genetic in-
heritance. In these diseases, mutations of several
genes that lead to similar clinicopathological pro-
files have been identified. 

By contrast, in Huntington’s disease, a clear
family history can be identified in essentially all
cases. Huntington’s disease is the prototype of a
subgroup of neurodegenerative diseases that ex-
hibit errors in DNA replication associated with
the expansion of repeating triplet sets of nucleic
acid residues (trinucleotide repeats) in the proximal
end of the mutant gene, resulting in selective
patterns of neurodegeneration. Autosomal dom-
inant disorders within this disease subgroup in-
clude Huntington’s disease and several forms of
hereditary gait instability (e.g., spinocerebellar
ataxia, types 1–3 and 6–8). In these disorders,
heterozygotes are as severely affected as homozy-
gotes, and the genetic abnormality is thought to
endow the mutant protein with novel cytotoxic
(toxic to cells) properties. By contrast, in Frie-
dreich’s ataxia, an autosomal recessive disorder,
disease manifestations are caused by abnormali-
ties in production of the mutant protein, result-
ing in a loss of the normal cellular function of the
involved protein. 

There is also a separate category of nonge-
netic neurodegenerative diseases, as exemplified
by the disorder known as Purkinje cell degenera-
tion. In this prominent example of a remote ef-
fect of systemic cancer (paraneoplastic disorder),
the abnormal production of antibodies to a cyto-
plasmic protein (cdr2) that normally sequesters
an important cell-cycle regulatory protein (Myc)
within the cytoplasm of mature cerebellar Pur-
kinje neurons results in unopposed Myc nuclear
translocation and inappropriate cell cycle reen-
try, culminating in neuronal cell death. 

Although Alzheimer’s disease most often
presents clinically in the later decades of life,
early-onset inherited forms are now widely rec-
ognized. The pathological hallmarks of this dis-
ease are the presence of neurofibrillary tangles
and senile plaques. Neurofibrillary tangles
(NFTs) are composed of aggregates of hyper-
phosphorylated forms of a microtubular protein
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called tau. By contrast, senile plaques (SPs) con-
sist of accumulations of several protein species,
including β-amyloid (beta-amyloid), in associa-
tion with a local inflammatory reaction. The role
of NFTs and SPs in the occurrence of neurode-
generation is presently unclear. With disease
progression, neurons are lost in areas of the hip-
pocampus, entorhinal cortex, and in neocortical-
association areas. The genes that code for three
transmembrane proteins—β-amyloid precursor
protein and presenilin 1 and 2—have been
linked to early-onset familial forms of Al-
zheimer’s disease. Mutations in each of these dis-
ease genes results in the increased cellular
production of a specific form of a cellular protein
(β-amyloid 1-42) which is toxic to neurons. β-
amyloid precursor protein and the presenilins
appear to be important components of develop-
mental pathways involved in neuronal survival
and maturation. 

Recently, primary mutations in tau have
been associated with the presence of neurofibril-
lary tangles and chromosome 17–linked auto-
somal dominant forms of frontotemporal de-
mentia. This disorder is characterized by the oc-
currence of behavioral abnormalities in the
absence of memory loss, and progressive demen-
tia associated with the types of motor slowness
and rigidity often seen in Parkinson’s disease.
Pathologically, tau-immunoreactive inclusions
are present in neurons and glial cells (non-
neuronal) without the concurrent appearance of
senile plaques. 

The second most common neurodegenera-
tive disease after Alzheimer’s disease is Parkin-
son’s disease. This disorder is characterized by
the presence of resting tremor, motor slowness,
and rigidity. Pathologically, there is loss of cells
in the substantia nigra layer of the midbrain, de-
pletion of the neurotransmitter dopamine, and
the characteristic presence of Lewy bodies (cyto-
plasmic inclusions found predominantly within
neurons of the substantia nigra). Mutations in
several genes have been identified in familial
forms of Parkinson’s disease. In a related disor-
der, diffuse Lewy body disease, Lewy bodies are
widely expressed within cortical neuronal sub-
populations. 

Significant clinical and pathological overlap
is seen among individual neurodegenerative dis-
eases, particularly between Alzheimer’s disease
and Parkinson’s disease. Parkinson’s disease is
associated with a high incidence of dementia,

and neuropathological studies have documented
the occurrence of Lewy bodies, senile plaques,
neurofibrillary tangles and the concurrent pres-
ence of α-synuclein (alpha-synuclein) and β-
amyloid expression. Multiple-system atrophy is a
disorder characterized by the presence of auto-
nomic, cerebellar, and extrapyramidal motor
signs and symptoms in association with striatoni-
gral and olivopontocerebellar atrophy. In this
disorder, α-synuclein immunoreactive neuronal
and glial cytoplasmic inclusions occur, establish-
ing links between this neurological condition and
both Lewy body disease and Parkinson’s disease.

At least eight neurodegenerative diseases are
represented within the subclass of trinucleotide
repeat disorders, as previously defined. These
neurodegenerative diseases are characterized by
autosomal dominant or X-linked patterns of in-
heritance, correlation of the number of trinu-
cleotide repeats with the age of onset and the
severity of the disorder, and the presence of an-
ticipation, defined as the tendency for successive
generations to exhibit an earlier age of onset. Re-
cent studies suggest that disease pathogenesis in-
volves the preferential ability of mutant proteins
to undergo abnormal cleavage by cellular prote-
ases (caspases) to form nuclear and cytoplasmic
aggregates, which can impair the actions of im-
portant cellular proteins. This mechanism causes
alterations in the availability of key developmen-
tal and transcriptional regulatory molecules,
resulting in subthreshold developmental abnor-
malities in precursors of vulnerable neuronal
subpopulations that later undergo regional cell
death. Huntington’s disease is an autosomal
dominant disorder characterized by behavioral
disturbances, dementia, and abnormal limb
movements (chorea) in association with a gradi-
ent of neuronal cell loss in the neostriatum and
the cerebral cortex. 

Several subtypes of autosomal dominant
spinocerebellar ataxias, characterized by a par-
tially overlapping spectrum of neurological im-
pairments, have been defined by identification of
the relevant mutant genes. The protein prod-
ucts, termed ataxins, all have expanded polyglut-
amine residues. The regional and neuronal
selectivity that defines each disease subtype is
correlated with the degree of accumulation of ab-
normal intranuclear fragments of the individual
ataxin proteins. By contrast, Friedreich’s ataxia,
the most common hereditary ataxia, is an autoso-
mal recessive disorder characterized by early age
of onset, gait instability, speech impairment,

NEURODEGENERATIVE DISEASES 983



motor disability, sensory loss, skeletal deformi-
ties, and cardiac dysfunction. This myriad of clin-
ical signs is associated with neuropathological
involvement of the long tracts of the dorsal col-
umns of the spinal cord, the peripheral nerves,
and the pyramidal motor system. Mutation of the
gene product, frataxin, a mitochondrial protein,
results in altered iron metabolism and a severe
cellular energy deficit caused by impairments in
components of the respiratory chain that predis-
pose to late-onset cell death in selected regions of
the nervous system that express the disease gene.

Neurodegenerative diseases also affect dif-
ferent components of the central and peripheral
motor pathways, resulting in upper motor-
neuron signs (spasticity, weakness and increased
deep-tendon reflexes) and lower motor signs
(muscle atrophy and weakness). Amyotrophic
lateral sclerosis, the most common form of
motor-neuron disorder, is defined by relentless
progression of weakness and atrophy of muscles
innervated by brain-stem and spinal-cord neu-
rons, with conspicuous sparing of those muscles
that regulate eye movements and bowel and
bladder function. Pathologically, there is wide-
spread death of motor neurons preceded by cel-
lular shrinkage and axonal swelling. Less than 10
percent of cases are familial, and of these approx-
imately 10 to 20 percent have mutations of the
superoxide dismutase type 1 gene, which en-
codes a molecule involved in the regulation of
free radical formation. Genetic studies suggest
that the gene mutation exhibits selective toxicity
for motor neurons. 

Spinal and bulbar muscular atrophy (Kenne-
dy’s syndrome) is an X-linked disorder of midlife
characterized by progressive proximal limb
weakness and atrophy associated with extensive
loss of androgen-responsive motor neurons.
Kennedy’s syndrome is one of the trinucleotide
repeat disorders. 

Hereditary spastic paraparesis may be inher-
ited as autosomal dominant, autosomal recessive,
or X-linked conditions that target upper motor
neurons, with resulting progressive symmetric
leg weakness and spasticity. Both autosomal
dominant and recessive forms of the disorder are
caused by mutations in genes that code for mem-
bers of a specific class of proteins, termed AAA
proteins. The protein spastin is responsible for
dominant forms of the disorder, and paraplegin
for recessive forms. Another AAA protein, torsin
A, is mutated in a distinctive neurodegenerative

disorder resulting in an early-onset movement
disorder, torsion dystonia, which is characterized
by the presence of abnormal, intermittent motor
postures. By contrast, X-linked forms of heredi-
tary spastic paraparesis are caused by mutations
in specific genes that can also cause mental retar-
dation or a rare form of dysmyelinating disorder
related to multiple sclerosis, termed Pelizaeus-
Merzbacher disease. 

Finally, there are a series of early-onset auto-
somal recessive disorders that predominantly af-
fect the lower motor neurons, termed spinal
muscular atrophies, that are associated with pro-
gressive muscular weakness and atrophy. The
vast majority of patients with spinal muscular at-
rophy have deletions of the survival motor-
neuron gene, whereas mutations in two other
genes have also been shown to cause spinal mus-
cular atrophy: neuronal apoptosis inhibitory
protein and neuromuscular degeneration, which
is involved in early stages of DNA damage repair.

MARK F. MEHLER

See also ALZHEIMER’S DISEASE; BRAIN; DEMENTIA; DEMEN-

TIA WITH LEWY BODIES; DNA DAMAGE AND REPAIR; GE-
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NEUROENDOCRINE SYSTEM
A substantial volume of scientific evidence

has been accumulated demonstrating that bio-
logical aging is associated with functional deficits
at the cellular, tissue, organ, and system levels.
Although several theories have been proposed to
explain these changes, as well as the increased
risk of disease with age, no single explanation has
adequately accounted for the diversity of physio-
logical changes associated with age. The concept
that deficiencies in the neuroendocrine system
contribute to aging evolved from studies indicat-
ing that (1) the endocrine system has an impor-
tant role in developmental processes, (2)
hormones have an important trophic and inte-
grative role in maintaining tissue function, and
(3) hormone deficiency results in deterioration of
tissue function. 

The neuroendocrine system is composed of
the hypothalamus and pituitary gland and is
under the influence of neurotransmitters and
neuropeptides that regulate hypothalamic re-
leasing and hypothalamic release inhibiting hor-
mones secreted into the blood vessels that
connect the hypothalamus and pituitary gland.
The release of these hypothalamic hormones
influences the secretion of anterior pituitary hor-
mones that subsequently regulate tissue func-
tion. The hypothalamus and pituitary gland
have the capacity to detect humoral secretions (hor-

mones secreted) from target tissues and adjust
hormone production to maintain an optimal in-
ternal ‘‘milieu’’ appropriate for normal function.
It is well-established that the neuroendocrine
system has a critical role in integrating biological
responses and influencing: (1) cellular protein
synthesis and general metabolism through the
release of growth hormone and thyroid-
stimulating hormone (TSH), respectively, (2) re-
productive function through the release of
luteinizing hormone (LH), follicle-stimulating
hormone (FSH), prolactin, and oxytocin, and (3)
plasma electrolytes and responses to stress
through regulation of the hormones vasopressin
(antidiuretic hormone, or ADH) and adrenocor-
ticotropin (ACTH). In addition, the hypothala-
mus also has an important role in the integration
of parasympathetic and sympathetic nervous sys-
tem activity, and can thereby influence a wide va-
riety of functions, including heart rate, blood
pressure, vascular responses, and glucose metab-
olism. The hypothalamus has been implicated in
the regulation of biological rhythms by its inter-
actions with hypothalamic nuclei. More recently,
the regulation of fat metabolism and food intake
has been shown to be regulated through the hy-
pothalamus by its response to the protein, leptin,
and its synthesis of neuropeptide Y. It should be
noted that the classification of hormones and
their primary function presented here is an over-
ly simplistic view of the neuroendocrine system,
since critical interactions occur among these hor-
mones that contribute to the coordinated regula-
tion of cellular and tissue function. 

Although the specific etiology of age-related
changes in the neuroendocrine system is un-
known, it has been proposed that cellular and
molecular alterations in specific subpopulations
of neurons within the hypothalamus and pitu-
itary, and/or supporting structures within the
brain, contribute to the decrease in tissue func-
tion. Some of the alterations may be related to
loss of neurons or synapses, genetic errors, and/
or the production of free radicals, all of which
lead to progressive aberrations in neurons and
contribute to neuroendocrine aging. As a result,
the neuroendocrine theory of aging is unique
when compared to other theories of aging in that
the neuroendocrine alterations are, in many
cases, not considered the primary causative fac-
tors of biological aging, but rather are considered
to be mediators of aging that are initiated by cel-
lular changes in specific subpopulations of neu-
rons or systems that closely interact with
hypothalamic neurons. 
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Three classic examples of age-associated
changes in neuroendocrine regulation, and the
resulting consequences for tissue function, help
emphasize the importance of this system in the
development of the aging phenotype. First, with
increasing age there is a decline in growth-
hormone secretion that results in a decrease in
insulin-like growth factor-1 (IGF-1) production
in the liver and other tissues. The loss of these
anabolic hormones contributes to the general de-
cline in cellular protein synthesis, skeletal muscle
mass, immune function, and cognitive ability in
rodents, nonhuman primates, and humans. The
decrease in growth-hormone release from the pi-
tuitary gland results from impaired release of
growth-hormone-releasing hormone and in-
creased release of somatostatin (an inhibitor of
growth hormone) from hypothalamic neurons.
Second, decreased secretion of gonadotropin-
releasing hormone (GnRH) from hypothalamic
neurons results in a decline in luteinizing hor-
mone. This is the primary factor in the loss of re-
productive cycles in the female rodent, and, in
conjunction with the loss of ovarian follicles, con-
tributes to the decline in estrogen levels in
women. These latter changes result in atrophy of
secondary reproductive tissues and have been
implicated in the post-menopausal loss of bone
and cognitive function. Decreased GnRH secre-
tion in the male also contributes to a decrease in
LH and androgen levels and to the correspond-
ing loss of skeletal muscle mass and reproductive
function. Finally, increased secretion of ACTH
and the adrenal hormone, cortisol, in response
to stress have been reported to contribute to at-
rophy and/or loss of neurons, as well as age-
related decline in cognitive function. These latter
findings have contributed to the hypothesis that
increased levels of glucocorticoids contribute to
brain aging. 

Although other mechanisms are possible, the
alterations in the secretion of hypothalamic hor-
mones with age have been traced to deficiencies
in the secretion of brain neurotransmitters. For
example, the activity of dopamine and norepi-
nephrine decreases with age, and both acute and
chronic procedures used to increase levels of
these neurotransmitters in aged animals have
been shown to restore some aspects of neuroen-
docrine function. Studies have shown an increase
in growth hormone release and a restoration of
some aspects of reproductive function in older
animals in response to the L-Dopa, dopamine
and norepinephrine precursor. These findings

have led investigators to conclude that a decline
in neurotransmitter activity is a contributing fac-
tor in the neuroendocrine decline that accompa-
nies aging. Nevertheless, the possibility that
interactions with other hypothalamic peptides,
the loss of neurons, or intracellular changes with-
in hypothalamic neurons contribute to the loss of
function cannot be excluded. In fact, the inability
of hypothalamic neurons to compensate for the
age-related alterations in circulating levels of
hormones supports the concept that the normal
feedback mechanisms that occur within the hy-
pothalamus are impaired in aged animals.
Whether these altered feedback mechanisms are
related to the deficiencies in neurotransmitters
or result from other aberrations within the aging
neuroendocrine system remain to be established.
Nevertheless, deficits in the regulation of these
critical hormonal systems contribute to deterio-
ration of tissue function and undoubtedly are an
important factor in age-related disease and dis-
ability. 

WILLIAM E. SONNTAG
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NEUROPLASTICITY
Information in the brain is transmitted from

neuron to neuron through specialized connec-
tions called synapses. A synapse between two neu-
rons is made up of presynaptic and postsynaptic
terminals, which are separated by a synaptic cleft.
The presynaptic terminal is filled with small vesi-
cles containing chemical neurotransmitters, and
the postsynaptic terminal consists of receptors
specific for these neurochemicals. Neurons carry
information in the form of an electrical impulse
called an action potential that is initiated at the
cell body and travels down the axon. At the syn-
apse, an action potential causes the voltage-
dependent release of neurotransmitter-filled
vesicles, thereby converting an electrical impulse
into a chemical signal. Neurotransmitters diffuse
across the synaptic cleft, where they bind to re-
ceptors and generate an electrical signal in the
postsynaptic neuron. The postsynaptic cell will
then, in turn, fire an action potential if the sum
of all its synapses reaches an electrical threshold
for firing. Since a neuron can receive synapses
from many different presynaptic cells, each cell
is able to integrate information from varied
sources before passing along the information in
the form of an electrical code. The ability of neu-
rons to modify the strength of existing synapses,
as well as form new synaptic connections, is called
neuroplasticity. It is believed that neuroplasticity
may be the underlying cellular mechanism for
the brain’s ability to encode information during
learning. In theory, this is how information is
stored as memory. 

Defined in this way, neuroplasticity includes
changes in strength of mature synaptic connec-
tions, as well as the formation and elimination of
synapses in adult and developing brains. This en-
compasses a vast field of research, and similar
processes may also occur at peripheral synapses,
where much of the pioneering studies on synap-
tic transmission first took place. In addition,
neuroplasticity includes the regrowth (or sprout-
ing) of new synaptic connections following cen-
tral nervous system injury; following stroke, for
example. 

The notion that the brain can store informa-
tion by modifying synaptic connections is not a
new one. In fact, Santiago Ramon y Cajal (a

founder of modern neuroscience) expressed this
theory in 1894, three years before Charles Sher-
rington coined the term synapse to describe the
connections made between neurons. In the late
1940s the neuroplasticity model was advanced by
Jerzy Konorski, who used the word plasticity to
describe ‘‘permanent functional transforma-
tions,’’ and Donald Hebb, who ascribed testable
physiologic characteristics to synaptic plasticity.
However, experimental evidence that synapses
are capable of long-lasting changes in synaptic
strength did not come until the early 1970s,
when Timothy Bliss and Terry Lomo described
an increase in the synaptic strength of neurons
in the mammalian hippocampus (a region of the
brain critical for some forms of memory) follow-
ing electrical stimulation. They termed this in-
crease long-lasting potentiation, now referred to as
long-term potentiation (LTP). 

Changes in synaptic strength proved to be
bidirectionally modifiable (they increase and de-
crease in strength) as Serena Dudek and Mark
Bear first demonstrated in 1992 by recording ac-
tivity-driven, long-term depression (LTD) in the
hippocampus. The evidence that learning and
memory are based on these long-lasting changes
in synaptic strength is substantial, but still incom-
plete. However, defining the molecular constitu-
ents in the mechanistic pathway leading from
synaptic activity to plasticity continues to
strengthen the evidence linking neuroplasticity
with learning and memory. In addition, resolv-
ing the molecular mechanisms underlying syn-
aptic modification should lead to targets for
clinical intervention in eliminating age-related
memory loss or synaptic loss following brain
damage by enhancing new synaptic connections.

Mechanisms of plasticity

Synaptic plasticity can occur at either the
presynaptic or postsynaptic terminal. Modifi-
cations to the presynaptic terminal affect the
release of neurotransmitters. As the action po-
tential invades the presynaptic terminal, it acti-
vates voltage-gated calcium channels that
conduct calcium ions into the presynaptic termi-
nal. This rise in intracellular calcium triggers the
exocytosis of vesicles (fusion with the plasma
membrane) and thus the release of neurotran-
smitters. Each presynaptic terminal contains be-
tween 200 and 500 vesicles, though only a small
proportion of these are ready to be released at
any time. Vesicles in the presynaptic terminal
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Figure 1
The synapse: Neurons maintain thousands of synapses. In this synapse schematic, the axon of neuron 1 (N1)
contributes the presynaptic terminal and the postsynaptic terminal is contained on a specialization of the
dendrite of neuron 2 (N2), called a synaptic spine. When an action potential is propagated down the axon of
N1, the presynaptic terminal depolarizes through the activation of voltage-gated calcium channels. The rise
in calcium in the presynaptic terminal will trigger the fusion of synaptic vesicles with presyaptic membrane,
resulting in the release of neruotransmitters into the synaptic cleft. The neurotransmitters will bind to specific
receptors located on the postsynaptic membrane that will lead to a change in the membrane potential in the
dendrite that is conducted toward the cell body of N2. Synaptic plasticity, or the change in the strength of this
synapse, can result from molecular changes at either the pre- or postsynaptic terminal (see text).

SOURCE: Author

move through a specific release cycle, including
vesicle storage, priming for release, release, vesi-
cle reformation, and reloading with neurotran-
smitter. 

Factors that alter the presynapse resulting in
either modification of the calcium channel con-
ductance or modification of the vesicle cycle will
yield changes in synaptic strength. One such fac-

tor is the cyclic nucleotide cAMP. An increase in
cAMP presynaptically can enhance transmitter
release by activating protein kinase A (PKA).
PKA activation induces a decrease in a specific
potassium channel conductance called a delayed
rectifier current. Decreased delayed rectifier con-
ductance will increase the calcium entry into the
presynaptic terminal by increasing the duration
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of the action potential. In addition, a rise in
cAMP can activate vesicular release from pre-
synaptic terminals that were previously dormant.
Such terminals are present, but do not release
neurotransmitters in response to an action po-
tential prior to a rise in cAMP. A morphologically
distinct synapse that is physiologically dormant
has been termed a silent synapse and can be the
result of deficient presynaptic release, or a defi-
ciency of transmitter receptors expressed post-
synaptically. 

The postsynaptic terminal can also be modi-
fied to produce changes in synaptic efficacy.
Signaling molecules in the postsynaptic compart-
ment such as protein kinase A (PKA) and the
alpha subunit of calcium/calmodulin-dependent
kinase II (α-CaMKII) are thought to play major
roles in synaptic plasticity. For example, when a
mouse is genetically altered to express a version
of α-CaMKII incapable of activation, LTP and
learning are disrupted. While α-CaMKII can di-
rectly phosphorylate neurotransmitter receptors
leading to an increase in conductance, it is likely
to play additional roles in synaptic plasticity as
well. Neurotransmitter receptors can cycle in
and out of the postsynaptic membrane (in a pro-
cess not unlike the presynaptic vesicles), and α-
CaMKII phosphorylation of an as yet unidenti-
fied substrate could lead to the rapid insertion of
more receptors. This would result in LTP of an
active synapse and the unsilencing of a synapse
that was not previously expressing these recep-
tors in its membrane. As stated above, there is
substantial evidence implicating long-lasting
changes in synaptic strength with the formation
of memory. It should be noted that synapses do
not act in isolation. The neural circuits to which
they belong are a result of the many thousands
of synapses contained therein. Although the cel-
lular coding of information may be encoded at
synapses, memory itself is likely dependent upon
the circuit(s) in which they are contained. 

Plasticity, memory, and aging

As humans age, an impairment of memory
occurs that is not associated with neurological
damage or disease. The age of onset for this de-
cline varies, but it is clear that this is a selective
deficit and not a generalized decrease in cogni-
tive skills. Moreover, the deficit is also apparent
in animal models of aging and is manifest as a
greater number of trials required to memorize a
task and a decrease in memory retention that be-

gins approximately twenty-four hours post-
training. Interestingly, LTP also changes with
age, typically requiring a more robust stimulus to
induce and yielding a synaptic potentiation that
decays more rapidly. Since aging animals and
humans both maintain the ability to store memo-
ry, the fundamental mechanisms that underlie
information storage may remain essentially in-
tact. The deficit may not be a lack of ability, but
rather a decline in the efficiency of storage—or
an inability to maintain the neural plasticity in-
duced during learning. Since the formation of
memory is dependent on new protein synthesis,
one way to address the decreased stability of
memory is to identify proteins made during
learning. Consistent with this, synaptic plasticity
has at least two temporally distinct components:
transient changes that do not require new pro-
tein synthesis, and enduring modifications (e.g.,
LTP and LTD) that require the production of
new proteins. Identification of newly formed
proteins, their site of action, and the molecular
basis for their role in neural plasticity may pro-
vide insights into the maintenance of memory,
and thus indicate clinical targets for the amelio-
ration of age-related memory decline. 

DAVID G. WELLS

See also BRAIN; LEARNING; MEMORY; NEUROCHEMISTRY;
NEURODEGENATIVE DISEASES. 
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NEUROPSYCHOLOGY

Neuropsychology is a scientific field con-
cerned with understanding relationships be-
tween the human brain, behavior, and mind, and
applying this understanding to the assessment,
clinical management, and rehabilitation of per-
sons with neurological disease and injury. Mind
includes both conscious (that of which the person
is aware) and unconscious (that of which the per-
son is unaware) mental contents and processes,
and involves both cognition (e.g., attention,
perception, memory, language, thought, mental
imagery) and emotion. The history of neuropsy-
chology, within Western culture, is often traced
to Hippocrates, who asserted that the brain was
the organ of the intellect. Another important his-
torical contribution, occurring at the beginning
of the nineteenth century, was that of Franz Josef
Gall, who believed that mind could be divided
into different functions that are localized within
different areas of the brain. During the middle
of the nineteenth century, separate reports by
physicians Paul Broca, Carl Wernicke, and
Hughlings Jackson provided the first clear evi-
dence that the sudden onset of different types of
speech and language impairments was associated
with damage to different areas within the left
hemisphere of the brain. Throughout the twenti-
eth century, the development of neuropsy-
chology was most influenced by scientific

discoveries within clinical neurology, psychology
(particularly cognitive psychology and theory
concerning the mental measurement), and,
more recently, neuroscience (including such sub-
fields as neuroanatomy, neurophysiology, and
neuropharmacology). Contemporary neuropsy-
chology can be divided into two complementary
sub-fields: Experimental neuropsychology and
clinical neuropsychology. 

Experimental neuropsychology

Experimental neuropsychology employs a
wide range of scientific methods in an attempt to
understand basic brain-behavior-mind relation-
ships. Some of these methods involve the study
of non-human animals, observing behavior
changes following experimental damage, electri-
cal stimulation, or drug injection within various
brain regions, and recording the electrical activi-
ty of nerve cells while the animal performs differ-
ent tasks. In the study of humans, the major
method has been the careful measurement of be-
havioral and mental changes following accidental
brain injury, neurosurgery, or the unfortunate
occurrence of neurological diseases that affect
particular brain regions. 

Within the late-twentieth and early-twenty-
first centuries, a variety of technologies have
been added to the methodology of experimental
neuropsychology. Each of these technologies al-
lows a noninvasive (without entering the body)
or minimally invasive measurement of brain
structure or physiology which can be correlated
to measures of behavior, cognition, or emotion
during the performance of a specified task.
These technologies include: (1) Electroencepha-
lography (EEG; fluctuations in brain electrical
activity recorded from sensors placed on the
scalp); (2) Event-related potentials (ERP; brain
electrical in response to a sensory stimulus or
preceding a voluntary movement, recorded from
scalp sensors and enhanced by computer averag-
ing); (3) Magnetoencephalography (MEG) re-
cording, from outside the head, of the magnetic
field fluctuations generated by nerve-cell activity;
(4) computerized tomography (CT), which al-
lows the visualization of brain structure by com-
puter-assisted measures of tissue density
calculated by the average absorption of X-rays;
(5) magnetic resonance imaging (MRI), which
makes a highly detailed visualization of brain
structure through computer-assisted measures
of cellular composition, calculated from rad-
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iowave signal changes following a radio-
frequency pulse while the head is within the field
of a powerful magnet; (6) functional magnetic
resonance imaging (fMRI), which involves the
use of MRI technology to visualize changes in
blood oxygen content that reflect the metabolic
demands of active brain cells; and (7) positron
emission tomography (PET), which allows mea-
sures of blood flow or metabolic activity of differ-
ent brain regions, based on emitted subatomic
particles from radioactively labeled substances
injected into blood vessels that supply the brain.

Overall, the most confident conclusions con-
cerning what brain regions contribute to any
particular aspect of behavior, cognition, or emo-
tion are obtained when results from several of
these scientific methods converge. As technologi-
cal developments have allowed increasingly fine-
grained measurement of brain structure and
processes, a more detailed and sophisticated un-
derstanding of human brain-behavior-mind re-
lationships has emerged. 

Clinical neuropsychology

Clinical neuropsychology is an applied disci-
pline that uses the basic knowledge from experi-
mental neuropsychologic research to develop
reliable and valid procedures for assessing, man-
aging, and rehabilitating persons who suffer
from the behavioral, cognitive, and emotional
consequences of neurological injury or disease. A
variety of different tests of cognitive functions,
such as memory, visual and auditory perception,
language, and abstract reasoning, have been de-
veloped and shown to be sensitive to the
consequences of localized brain damage or dys-
function. Although not yet as extensively devel-
oped, similar tests of emotional functions (e.g.,
recognition of facial or vocal emotional expres-
sion) are available. 

In assessing a person with known or sus-
pected neurological injury or disease, the clinical
neuropsychologist uses several such tests to draw
inferences about the functional integrity of dif-
ferent brain areas and systems. The pattern of
strengths and deficits shown by a particular indi-
vidual on these tests (as judged against perfor-
mance expectations based on the study of
healthy persons of similar age and educational
background) can be compared to the document-
ed patterns shown by persons with known neuro-
logical injury or disease. The clinical
neuropsychologist can thus determine whether

the pattern of test scores is consistent with a par-
ticular neurological diagnosis. 

Neuropsychological testing plays a particu-
larly important role in diagnosis when a given ill-
ness (e.g., Alzheimer’s disease) manifests
primarily by changes in cognition and emotion
(rather than in clear physical abnormalities). In
addition to diagnosis, neuropsychological assess-
ment plays an important role in giving informa-
tion to health care providers, patients, and family
members concerning specific strengths and defi-
cits in cognitive and emotional functions and
their practical implications. Neuropsychological
testing is also used in the assessment of treatment
effects (e.g., experimental drugs being tested to
improve memory in persons with Alzheimer’s
disease) or disease progression, and in guiding
the rehabilitation or clinical management of cog-
nitive, emotional, and behavioral problems. 

In selecting, administering, and interpreting
neuropsychological tests, several factors need to
be considered. First, specific tests should be se-
lected on the basis of whether they meet accepted
psychometric criteria. These criteria include
demonstrated reliability (consistency of test
scores obtained by the same persons when re-
tested with the identical test or an equivalent
form) and validity (sensitivity and specificity for
the consequences of brain damage or disease).
There should also be available normative data
(average scores of healthy persons) comparable
to the age, educational background, and other
characteristics of the person being examined. In
addition to test reliability, sensitivity, specificity,
and available normative data, the impact of vari-
ous patient characteristics must be considered.
One characteristic known to affect test perfor-
mance is the individual’s age. 

Age-related neuropsychological changes

Both age-related sensory acuity changes and
response slowing can influence test performance,
as can the physical limitations of such prevalent
illnesses as arthritis. Changes in visual and audi-
tory acuity with aging are well documented. Such
sensory changes can affect neuropsychological
test performance by making it more difficult for
an older individual to accurately see test stimuli
or hear the examiner’s instructions. Reaction
time shows progressive slowing from early
through late adulthood. One obvious implication
is that older adults will take longer than younger
adults to complete various neuropsychological
testing procedures. 
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Response slowing may also result in lower
scores on tests that assign bonus points for faster
performance. This underscores the need for age-
appropriate normative data to which an individ-
ual’s performance can be compared. Although
healthy older people are unlikely to fatigue more
rapidly than younger adults during average-
length (e.g., two to three hours) testing sessions,
older persons in poor health are likely to fatigue
quickly. It may thus be necessary to take more
frequent breaks during a neuropsychological ex-
amination session when evaluating older (partic-
ularly ill or frail) adults. Performance limitations
imposed by physical disabilities (e.g., arthritis)
may require modifications in testing procedures
(e.g., allowing the person to work on a task be-
yond the standard time limits). Such departures
from standardized test procedures require both
caution and clinical experience when interpret-
ing performance. 

Even on neuropsychological tests that do not
assign bonus points for faster performance, and
for which age-related sensory changes do not
likely contribute, performance is often poorer
for older adults than for younger adults. This is
particularly true for tests of memory and for tests
of abstract reasoning and complex problem solv-
ing. There is both animal and human experi-
mental data that suggests age-associated memory
changes are due to cell loss and physiologic
changes within the hippocampal complex, a
deep brain region known to be important for es-
tablishing longer-lasting memories. Similarly,
human experimental neuropsychological data
has indicated that age-associated decreases in ab-
stract reasoning and complex problem-solving
ability likely reflect cellular and physiologic
changes within the frontal lobes and deep brain
structures to which they are interconnected. The
frontal lobes and their interconnected brain
structures are known to be important for a range
of complex cognitive abilities that have been col-
lectively termed executive functions. 

However, it should be noted that there is
greater variability in neuropsychological test per-
formance among older (versus younger) individ-
uals, with some older adults performing within
the range of average younger persons. This ob-
servation has led to controversy over whether
age-group differences in neuropsychological test
performance should be thought of as reflecting
necessary changes in brain structure and func-
tioning with aging or as the manifestation of sub-
tle age-associated neurological disease processes

within a subgroup of older adults. The resolution
of this controversy must await future research,
particularly that employing longitudinal re-
search designs in which persons are repeatedly
examined (both neuropsychologically and with
sophisticated brain imaging technologies) as they
age. 

Neuropsychological diagnosis of
dementias

Dementia is the term used to describe a clini-
cal syndrome of progressive impairment of cog-
nitive functions, often with accompanying
changes in behavior and emotion. Many differ-
ent illnesses can cause the syndrome of demen-
tia. Accurate diagnosis of the particular illness
that is likely causing dementia (e.g., Alzheimer’s
disease, Huntington’s disease, Parkinson’s dis-
ease, fronto-temporal dementia), requires the ef-
forts of a multidisciplinary team of physicians
(particularly neurologists and psychiatrists),
neuropsychologists, and other health profession-
als (e.g., social workers). Neuropsychological as-
sessment plays an important role in the clinical
identification of the dementia syndrome and the
differentiation of various dementia-causing ill-
nesses. 

Brief mental status questionnaires can pro-
vide health professionals with a quick documen-
tation of the presence of dementia. However,
such questionnaires are generally not sufficiently
sensitive to detect very mild dementia, particu-
larly in persons who had high intellectual func-
tioning before the onset of their illness. This is
due to mental status questionnaires being com-
posed of fairly easy questions. Mental status ques-
tionnaires also lack the specificity to assist in
differential diagnosis of dementia types, due to
the fact that, typically, too few cognitive functions
are assessed. In comparison, standardized
neuropsychological tests contain a range of task
difficulty. This provides for greater sensitivity to
subtle or mild cognitive impairment than what is
possible through the use of mental status ques-
tionnaires. 

The ability of neuropsychological test batter-
ies to examine the pattern of performance across
different, reliably measured areas of cognitive
functioning helps to differentiate dementias
caused by particular illnesses. Different demen-
tia-causing illnesses do not manifest with equiva-
lent impairment across all areas of cognitive
function. Thus, inspection of the pattern of per-
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formance across various neuropsychological tests
can be used as an aid to diagnosis. For example,
research has demonstrated that Alzheimer’s dis-
ease typically begins with changes in memory
ability that accompany neuronal damage within
the hippocampal complex. Neuropsychological
tests that assess recall of novel information after
a short delay have been shown to be sensitive to
these early memory changes. In contrast, regions
of the frontal and temporal lobes of the brain are
often first affected by the fronto-temporal de-
mentias. Tests of executive functions, including
abstract reasoning, problem solving, and the
ability to easily shift mental set (readiness to re-
spond in a given manner to a stimulus), are thus
most sensitive to the early cognitive changes of
fronto-temporal dementia. 

It can be difficult to clinically differentiate
the early changes of Alzheimer’s disease or other
dementias from the cognitive impairment that
can accompany depression in older adults. Older
persons with depression may show deficits on a
range of neuropsychological tests, particularly
on tests requiring sustained attention or rapid
performance, and on tests with pleasant or neu-
tral (in contrast with unpleasant) content. The
term pseudodementia was once used to describe
persons with depression and cognitive impair-
ment, reflecting the expectation that the cogni-
tive deficits would reverse with effective
treatment of the depression. This term is no lon-
ger in use because research has shown that many
of these persons show a progressive dementia
that does not reverse with depression treatment.
Such studies have indicated the need for both
caution and reassessment in attempts to differen-
tiate cognitive deficits associated with depression
from those due to Alzheimer’s disease or other
dementias. 

ALFRED W. KASZNIAK

See also ALZHEIMER’S DISEASE; DEMENTIA; MENTAL STA-

TUS EXAMINATION; PSYCHOLOGICAL ASSESSMENT; REAC-

TION TIME. 
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NEUROTRANSMITTERS
The idea that nerve cells function as inde-

pendent units and form a physical contact to fa-
cilitate intercellular communication was first
proposed by neurobiologists at the turn of the
twentieth century. This concept, termed the neu-
ron theory of brain function, is based on the knowl-
edge that the nervous system is not made up of
a contiguous labyrinth of intertwining processes
but instead represents a collection of neurons, to-
gether with their axons and dendrites, that form
close functional contacts to permit the transfer of
information from one cell to another. The site at
which the contact between two neurons is made
is called the synapse; and the chemical signal that
is used for mediating communication between
neurons is the neurotransmitter. 

For both the central and peripheral nervous
system there are a relatively small number of
molecules that fulfill the criteria of a neurotran-
smitter. These include dopamine (DA), norepi-
nephrine (NE), epinephrine, serotonin,
histamine, acetylcholine (Ach), gamma-amino
butyric acid (GABA), glycine, and glutamate.
During development the nervous system takes
on the responsibility for controlling a variety of
body functions including movement, conscious-
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ness, learning and memory, and sensory process-
ing. A fully competent nervous system is essential
for maintaining the integrity of body functions in
adulthood while an aging nervous system has
often been coupled with an irreversible loss of
global function. However, this oversimplified
picture of brain aging is far from the truth.
Research conducted since the early 1980s has
indicated that an age-related decline in neuro-
transmitter function is not a global phenomenon.
Instead, studies have reported that just as organ-
isms age at different rates, so do the different
neurotransmitter systems in their bodies; and
that wide differences in neurotransmitter levels
exist in the brain between individuals of like age.
This divergence between biological and chrono-
logical old age is most obvious in the human pop-
ulation but is also found in aged rodents and
nonhuman primates. Functional variability with
age is tied closely to the variability in the bio-
chemical and anatomical changes found in dif-
ferent neurotransmitter systems of the brain and
is unquestionably linked to genetic and environ-
mental factors that influence the ‘‘rate’’ at which
we age. Thus, the degree to which age-related
anatomical and biochemical changes occur in
neurotransmitter systems of the brain can be de-
scribed as variable at best. 

When investigating age-related alterations in
neurotransmitter function it is important to real-
ize that a decline of a particular neurotransmitter
does not always equate with a loss in physiologi-
cal function. Previous studies have reported that
age-related changes in the brain cannot be repre-
sented by simple cell loss that leads to functional
decline. Rather, it is understood that the aging
brain represents a composite of various adaptive
and compensatory responses, which work to-
gether to maintain and repair the brain’s neural
networks in response to naturally occurring cell
loss or neurochemical deficits that are brain re-
gion, cell type, and species specific. In addition,
it is important to distinguish between changes in
neurotransmitter systems that are seen in normal
aging with that characteristic of the diseased
state. While it was once believed that neurode-
generative diseases such as Alzheimer’s and Par-
kinson’s disease were part of an accelerated
aging process it is now known that the neuro-
pathology of the diseased brain represents exten-
sive neuronal degeneration and cell death that
goes beyond normal aging. In fact anatomical
studies with sophisticated neuronal counting
techniques indicate that the degree of neuron

loss in the aged brain is quite low and age-related
changes ascribed to neurotransmitter neurons
may not affect our activities of daily living until
we are well into our late seventies or eighties. 

If global neurodegeneration and cell death
are not characteristic of neurotransmitter neu-
rons then what are the changes seen in neuro-
transmitter neurons with increased age? To
answer this question we must consider that
changes can occur in either the presynaptic or
postsynaptic components involved in informa-
tion transfer. Age-related changes in the pre-
synaptic components can include changes in
neurotransmitter synthesis, storage, synaptic re-
lease, and neurotransmitter re-uptake. Changes
in postsynaptic components include changes in
neurotransmitter receptors (protein complexes
that bind neurotransmitters), secondary messen-
ger systems (responsible for transfer of informa-
tion into neurons), and enzymes involved in
neurotransmitter degradation. The following is
a brief overview of the age-related changes that
have been described for the four most common
neurotransmitters found in the central and pe-
ripheral nervous system. 

Acetylcholine

The neurotransmitter acetylcholine is im-
portant for communication in a number of brain
regions, particularly the hippocampus, striatum,
and cerebral cortex. It is also the neurotransmit-
ter used to transmit information at the neuro-
muscular junction. Acetylcholine is synthesized
presynaptically by the enzyme choline acetyl-
transferase (CAT). Absolute levels of CAT and its
activity decline with age, ranging from a 20 to 30
percent decline in the hippocampus and stria-
tum and about a 10 percent decline in the cere-
bral cortex. Within these same anatomical
regions there is evidence of some neuron cell
loss, but it does not necessarily account for total
decline in neurotransmitter production. It is in-
teresting that the loss of CAT activity can be re-
versed or attenuated. For example, increased
production of neurotrophic factors (which them-
selves are regulated by exercise and diet) influ-
ence CAT activity and acetylcholine production.
In addition to these presynaptic changes, post-
synaptic alterations have also been documented.
For example, the muscarinic acetylcholine recep-
tor, the synaptic receptor protein that binds ace-
tylcholine, has been shown to decline by similar
degrees in areas where CAT activity is also di-
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minished. However, it remains to be determined
whether this is the cause of the neurotransmitter
deficiency or a consequence in response to pre-
synaptic changes. Despite the fact that global
neuron cell death may not underlie specificity of
neurotransmitter system decline, some studies,
but not all, have suggested that altered choliner-
gic neurotransmission may also be accompanied
by a decline in the number or size (atrophy) of
cholinergic neurons, including those in the nu-
cleus basalis. The best example of a neurodegen-
erative disease associated with the loss of
cholinergic neurons is Alzheimer’s disease. 

Dopamine

Dopamine is the primary neurotransmitter
in the basal ganglia (i.e., striatum, substantia
nigra) and to a lesser extent in the cerebral cor-
tex. In normal aging there are presynaptic alter-
ations including decline of dopamine in the
striatum, decreased dopamine metabolites (indi-
cated by decreased dopamine biosynthesis), as
well as postsynaptic alterations including de-
creased dopamine receptors. As summarized in
the review by Morgan and Finch, the decline in
the DA content and TH activity of the substantia
nigra and striatum of aged rodents is not a con-
sistent finding across rodent species and is gener-
ally smaller than that reported for nonhuman
primate and postmortem human brains. Similar-
ly, for dopamine cell loss, while it has been re-
ported that normal aging is not associated with
a significant decline in the total number of DA
neurons of the substantia nigra in aged mice,
controversy exists as to the degree DA cell loss oc-
curs in the substantia nigra of nonhuman pri-
mates and man. It is interesting that despite the
fact that there are presently five different classes
of dopamine receptors, the decline in the D2 re-
ceptor is the only one that has been reported to
show an age-related decline across species. The
reasons for this variability are yet unclear. Other
age changes seen in the dopaminergic system in-
cluded decreased dopamine transporter (re-
sponsible for uptake of dopamine from the
synapse) and increased monoamine oxidase B
(an enzyme that breaks down dopamine result-
ing in reduced effective synaptic levels of
dopamine). The prime example of a neurogen-
erative disease associated with the loss of dop-
amine neurons is Parkinson’s disease. 

GABA and glutamate
GABA and glutamate are both metabolic in-

termediates and neurotransmitters. GABA is
considered the major inhibitory neurotransmit-
ter in the brain, whereas glutamate is considered
an excitatory neurotransmitter that promotes a
postsynaptic stimulatory response. In the aged
brain glutamic acid decarboxylase (GAD), the en-
zyme that converts glutamate into GABA, falls
20–30 percent in the cortex and thalamus of
postmortem human brain, and there is a de-
crease in GABA receptor binding sites and GAD
mRNA levels in the aged rodent brain. Similarly,
previous studies have reported an age-related
decrease in glutamate receptors in the hippo-
campus of aged rats, mice, and nonhuman pri-
mates while no change in glutamate receptor
binding sites has been found in postmortem
human brains. Huntington’s disease is the classic
example of a neurodegenerative disease linked
to the loss of GABA neurons in the striatum. 

To summarize, while there is little doubt that
degenerative changes occur in neurons of the
aged brain the severity of these changes vary
from person to person, and the question of cause
and effect remains elusive. In addition, previous
studies have shown that age-related changes in
the neurotransmitter systems of the brain are not
a global phenomenon of normal aging but are
brain region, cell type, and species specific. Spe-
cies variability is well documented in the geron-
tologic literature, and we must be cautious in our
interpretations when comparing data across ani-
mal species or when comparing cellular changes
in animals and human aging. Lastly, it is no lon-
ger possible to associate brain aging with the loss
of function and structure without taking into
consideration the compensatory or plastic nature
of the nervous system. Rather, it is understood
that the aging brain represents a composite of
various adaptive and compensatory responses,
which work together to maintain neurotransmit-
ter levels in the brain and repair the brain’s neu-
ral networks in response to naturally occurring
cell loss or neurochemical changes that are brain
region specific. 

THOMAS H. MCNEILL
MICHAEL JAKOWEC
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NORMAL AGING
See PHYSIOLOGICAL CHANGES 

NURSE PRACTITIONER
Health care demands are often the driving

force behind the emergence of new and modified
positions within the field. In the 1960s the Unit-
ed States began to experience a significant reduc-
tion in the number of physicians. Coupled with

Nurse practitioners play an increasingly important role in providing health care in the United States. Nurse
practitioner Marilyn Graham (left) prepares to give three-month-old Donovan Washington a check-up in
Arlington, Texas on August 30, 2000. (AP photo Donna McWilliam.)

increasing patient acuity (increasingly ill pa-
tients) and funding cutbacks, new types of posi-
tions as well as expansions of roles already within
the system were introduced into the health care
system. 

Beginnings

Because of the significant demand for physi-
cians that could not be met by medical training
programs currently in place, a new position, the
physician assistant (PA) was introduced into the
U.S. health care system. In this role registered
nurses and retired Army Medical Corps person-
nel took on certain medical functions. Physician
assistants were trained on the medical model,
and practiced medicine with a great deal of au-
tonomy—often in geographically isolated re-
gions—while remaining under the supervision of
a licensed physician. PAs continue to flourish in
the United States, with an estimated twenty-six
thousand in practice as of 1996. The average PA
program consists of two years of intensive train-
ing offered within a medical school curriculum.

As in the United States, Canada experienced
a physician shortage in the 1970s and 1980s.

996 NORMAL AGING



However, rather than introducing a totally new
type of health care worker into the system, it was
decided to expand the scope of registered nurs-
ing practice to meet the primary health care
needs of Canadians. The new role was estab-
lished as the nurse practitioner (NP) or expand-
ed role nurse (ERN). 

NP education did not develop within the
usual university setting because of the urgent de-
mand for NP/ERNs. Moreover, attitudes within
many universities fostered skepticism about what
was seen as a mixed medical and nursing role
rather than a pure nursing role. Thus the NP
role was initially perceived to be an extension of
the registered nurse role emphasizing many of a
physician’s responsibilities: histories and physi-
cals, medical diagnoses, ordering and interpret-
ing laboratory and diagnostic tests, prescribing
medications, and developing treatment plans in
collaboration with a physician. As such, the NP
was often compared to the PA. NP courses quick-
ly proliferated in such subspecialties as pediat-
rics, occupational health, and geriatrics, and
their graduates often worked in sparsely popu-
lated areas of northern Canada and the western
United States that could not attract physicians. 

As early as the 1940s a version of the NP, the
clinical nurse specialist (CNS), was emerging in
both Canada and the United States as a response
to nurse educators’ concerns for improving nurs-
ing care. The CNS specializes in a particular pop-
ulation or disease, emphasizing teaching, role
modeling, nurse-to-nurse consultation, educa-
tion and staff development, and research. The
CNS uses specifically developed clinical expertise
(e.g., in geriatrics or cardiovascular disease) to
guide and mentor nursing staff in improving pa-
tient care. 

Education and licensure requirements

Initially education for the NP/ERN did not
require a baccalaureate nursing degree, provid-
ed the registered nurse had experience in the
area. Education consisted of on-the-job training
for several months, followed by graduation with
a certificate or diploma. Though this preparation
continues in some areas of North America, Great
Britain, and Australia, general agreement now is
that educational preparation should be at a mas-
ter’s degree at the nursing level with specific pro-
ficiencies and standards, and should focus on
advanced clinical and teaching skills. Candidates
are limited to registered nurses with a baccalau-

reate degree in nursing and clinical experience
in the field of study. This arrangement clearly es-
tablishes the NP program at the graduate level.

Current roles and functions

The NP is now recognized as a registered
nurse with specialized skills and knowledge in
health assessment and promotion, counseling,
disease prevention, and management of selected
health problems. While both the PA and the NP
undertake medical functions, the NP does so as
a registered nurse, applying advanced nursing
knowledge. In collaborative practice, NPs and
physicians provide health care to a specific popu-
lation of patients, sharing authority for provid-
ing care within the scope of their practice. NPs
have shared competencies with physicians and
other health professionals, and upon completing
specific education have been delegated to per-
form selected medical functions. 

NPs demonstrate a high degree of profes-
sional autonomy; working in environments
where they are supervised employees of physi-
cians (in a family practice office), in collaborative
practices (as in a geriatric ambulatory clinic), or
in solo practices (community health care drop-in
centers). NPs bring additional skills to the care of
patients, including provision of disease-
prevention counseling, health education, and
health promotion activities, as well as more time
than physicians to spend talking to patients. The
physician will always be the primary professional
providing diagnosis and treatment in complex
cases and managing patients with critical and un-
stable medical conditions. 

Gerontological nurse practitioners (GNPs)
provide elderly persons with services specifically
tailored to frail individuals. Their scope of prac-
tice involves management of the patient from the
community consultation, through diagnosis and
treatment (emergency, outpatient, or inpatient),
through home visits following discharge, includ-
ing a comprehensive discharge plan. These activ-
ities have reduced hospital readmissions and
costs of care, and have improved the continuity
of care. Medical directives and protocols for spe-
cific problems, such as cardiac irregularities, de-
lirium, and sudden shortness of breath, are
examples of medical functions delegated to the
GNP. 
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Future of the nurse practitioner

Though the NP role has proliferated and
formalized, there is still some residual anxiety in
both the nursing and the medical communities
as to its exact benefits and responsibilities. Is the
NP abdicating the role of the nurse, or is the NP
a strategy to retain skilled nurses within the pro-
fession while providing improved care to specific
patient populations and reducing costs? Is the
NP position taking jobs from physicians because
NPs are less costly, thus affecting physicians’ em-
ployment opportunities? Regardless, as the role
continues to be tested with different populations,
it is being heralded as an appropriate role for
registered nurses in the care and treatment of
specific patient populations within a collabora-
tive and collegial relationship with physicians
and other health care professionals. 

DEBORAH A. VANDEWATER

See also GERIATRIC MEDICINE; GERONTOLOGICAL NURS-

ING. 
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NURSING HOME
ADMINISTRATION

The practice of nursing home administration
has been embodied in five domains of practice
developed in the 1980s by the National Associa-
tion of Boards of Examiners for Long Term Care
Administrators: (1) organizational management,
(2) personnel, (3) financial management, (4) en-
vironmental management, and (5) resident care.
These five domains are updated every five years.
A license issued by a state government body is re-
quired for every administrator of record in all
U.S. nursing facilities. Each state sets the require-
ments that must be met for licensure, usually set-
ting education requirements, an internship
requirement, and examination requirements.
The majority of states require that an administra-
tor obtain a college degree and complete an in-
ternship in a nursing facility of twelve to fifty
weeks in length. There is one national examina-
tion required of all who become nursing home
administrators. However, reciprocity among
states varies. Usually state boards or agencies will
allow a person to receive a license in a new state
by taking any required test on the receiving
state’s regulations. 

Nearly one hundred colleges and universi-
ties across the Untied States offer curricula in
long-term care administration. There is a na-
tional website www.longtermcareedu.com that
provides state-by-state information on the re-
quirements for licensure set by each state, how to
contact the state licensure authority, and which
colleges offer long-term care administration.
This site provides extensive background infor-
mation on nursing home administration as a pro-
fession and provides resource contacts and access
to publications in the field. 

About six thousand of the roughly thirty-
four thousand licensed nursing home adminis-
trators in the United States belong to a profes-
sional organization, the American College of
Health Care Administrators. Most nursing home
administrators, through their facility, are active
members in a state level association of the Ameri-
can Health Care Association, which has both for-
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profit and nonprofit facility members. Nonprofit
facilities may also belong to the American Associ-
ation of Homes and Services for the Aging. 

Salaries for nursing home administrators
range from $40,000 to $100,000 per year. Be-
cause turnover is often high among facility ad-
ministrators, there is usually an opportunity to
enter the field and find a job quickly. About 70
percent of the 16,400 Medicare-certified nursing
homes in the United States are owned by for-
profit corporations. Typically, about 70 percent
of the residents in a nursing facility pay for care
through Medicaid, another 10 to 12 percent
through Medicare, and the rest pay privately or
through insurance. 

There is a trend among nursing home ad-
ministrators to move more and more easily be-
tween job assignments in assisted living facilities
and life care communities. Assisted living admin-
istrators receive about the same salaries as nurs-
ing home administrators while life care
communities salaries run higher, $60,000 per
year and above. Current requirements for licen-
sure in assisted living and life care communities
are available on the web at www.ltcedu.com. 

JAMES E. ALLEN

See also CAREERS IN AGING; LONG-TERM CARE; NURSING

HOMES. 

NURSING HOMES
Nursing facilities, commonly called nursing

homes, serve a small percentage of older adults.
These facilities continue to be in the public-policy
spotlight because of efforts to redefine their posi-
tion in the long-term care system and because of
ongoing efforts to enhance the quality of care
they provide to their residents. Nursing facilities
are defined here as facilities with three or more
beds that routinely provide twenty-four-hour
nursing care services to sick or disabled individu-
als; they may be certified by Medicare or Medic-
aid or licensed by the state as a nursing facility,
and they may be freestanding or part of a larger
facility. There are four major characteristics of
nursing facilities: (1) facility characteristics, (2)
resident characteristics, (3) financial characteris-
tics, and (4) administration and staffing charac-
teristics. 

Facility characteristics

A nursing facility (NF) is a facility that has met
Medicaid certification requirements. A skilled
nursing facility (SNF) is one that has met Medicare
certification requirements. Facilities that are part
of hospitals and intermediate-care facilities for
the mentally retarded (ICF-MR) are not includ-
ed in this discussion. 

In 1998, there were about 17,000 nursing fa-
cilities containing approximately 1.8 million beds
and 1.6 million elderly and disabled residents in
the United States. Six states—California, Illinois,
New York, Ohio, Pennsylvania, and Texas—
accounted for 37 percent of all nursing-facility
beds (over 640,000 beds). Texas had the most
nursing-facility beds (122,365). The total num-
ber of nursing facilities (and the number of li-
censed beds) fell slightly between 1998 and 1999.
Nationwide, there were 49.7 beds per 1,000 per-
sons age sixty-five or older in 1999, a drop of 4.2
percent from 51.9 beds in 1998. The average size
of a nursing facility in 1997 was 107 beds. For the
thirty-three largest chain-owned facilities, the av-
erage number of beds per facility in 1999 was
109, which was a 5.1 percent drop from the aver-
age of 115 beds in 1998. 

Data from the 1997 National Nursing Home
Survey revealed that approximately 77 percent
of all facilities and 84 percent of all beds are certi-
fied by both Medicare and Medicaid. In 1997 the
occupancy rate in all nursing facilities was about
88 percent, which is 5 to 10 percent, less than
during the early 1990s. According to Manton
and Gu, ‘‘there was a large absolute decline
(415,000 persons) in the institutional population
1994 to 1999’’ (p. 3). Over 66 percent of the facil-
ities are located in the Midwest and southern re-
gions of the nation, and about 61 percent of the
facilities are located in metropolitan areas. 

The majority of nursing-facility beds in 1997
were owned by for-profit organizations (67 per-
cent), followed by not-for-profit organizations
(26.1 percent), with government-owned homes
accounting for about 8 percent of all facilities.
The consolidation of the nursing-home industry
is reflected by the fact that between 1998 and
1999 the number of licensed beds in the nation’s
thirty-three largest nursing facility chains in-
creased by almost 2 percent. These chains owned
approximately 27 percent of all beds nationwide
in 2000 with about 56 percent of all nursing
homes in the United States being part of a chain.

A significant change in nursing facilities has
been the addition of what has been called special
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care or subacute care units within nursing facilities.
These units ‘‘have emerged in an effort to meet
the needs of subgroups of residents such as those
with Alzheimer’s disease or with relatively short-
term post-acute needs’’ (Wunderlich and Kohler,
p. 22). The number of dementia-specific special
care units has also grown and ‘‘as of 1996, nearly
one in four nursing homes had at least one orga-
nized dementia care unit, wing, or program’’
(NIA, p. 41). As a result of this growth, the Cen-
ters for Medicare and Medicaid Services (CMS)
now track information on special units for resi-
dents with Alzheimer’s disease. In addition, the
Alzheimer’s Association has developed specific
guidelines for special care units (SCUs) and the
Joint Commission of Accreditation of Healthcare
Organizations has developed SCU standards.
These types of units continue to be viewed by op-
erators, staff, and family members as a better al-
ternative to traditional nursing-facility care.
Because of the lack of a standard definition for
SCUs, the National Institute on Aging has sup-
ported a number of projects to examine the na-
ture and effectiveness of these units. One of the
significant outcomes of this research has been the
development and testing of a method for classify-
ing SCUs, which has allowed for a more effective
comparison of the care provided across different
types of SCUs. 

Resident characteristics

One established fact about older adults is
that in general they are living longer and healthi-
er lives. There has also been an increasing avail-
ability of alternatives to nursing facilities (e.g.,
assisted living) and an increased use of communi-
ty-based services (e.g., home health care), with
the result that the profile of the ‘‘typical’’ nursing
facility resident has changed in significant ways
since 1985. There are now three older women
for every older man in nursing facilities. This
ratio has not changed since 1985, but the per-
centage of white residents declined from 93 per-
cent in 1985 to 89 percent in 1997. It is very
common for women to be widowed at the time
of admission. Persons sixty-five years and older
using a nursing facility in 1997 had an average
age at admission of 82.6 compared to 81.1 in
1985. A common approach used by health care
providers to measure functional ability in older
adults is activities of daily living (ADLs). This
method consists of measuring changes in the
person’s ability to perform six ADLs. ADLs in-
clude such functions as bathing, dressing, and

eating. The mean number of ADLs that nursing
facility residents experienced difficulty in in-
creased from 3.8 in 1985 to 4.4 in 1997 (Sahyoun
et al.; Wunderlich and Kohler). The four ADLs
that nursing facility residents receive the most as-
sistance with are bathing (96 percent of resi-
dents), dressing (87 percent), toileting (56
percent), and eating (45 percent). Approximate-
ly 50 percent of nursing facility residents are over
the age of 85. Because of these increases in levels
of disability (which have lead to much higher le-
vels of frailty) and the trend towards entering the
facility later, operational and clinical challenges
have increased for administration and staff, who
now must care for sicker, frailer residents with
more complex medical problems. These changes
have occurred in the context of an ‘‘increased use
of preadmission screening, expanded role of
Medicaid home and community-based waivers,
the introduction of Medicare and Medicaid man-
aged care programs, the general trend toward
prospective payment, and more rapid discharges
from hospitals’’ (Wunderlich and Kohler, p. 22).
As a result, ‘‘the services that were once provided
in the hospital setting are now more frequently
available in the nursing home setting; assisted liv-
ing environments are starting to provide nursing
care; and home health agencies deliver services
that were once available only in acute care envi-
ronments or nursing homes’’ (Fairchild, Knebl,
and Burgos, p. 84). 

In 1997, approximately 58 percent of resi-
dents were admitted to a nursing facility from a
hospital or another nursing facility. Another one-
third were admitted from their homes, and 40
percent of this group had been living alone. The
most common diagnoses at the time of admission
were cardiovascular disease, mental and cogni-
tive disorders, and disorders of the endocrine
system (i.e., diabetes mellitus); and, almost with-
out exception, residents had more than one diag-
nosis when they were admitted. These conditions
often contribute to functional decline, which can
impact ADLs and instrumental activities of daily
living (IADLs) such as shopping and taking med-
ication. When combined with other risk factors,
such as living alone and low income, these condi-
tions make it more and more difficult for a per-
son to remain independent, increasing the risk
for admission to an institutional environment
such as a nursing facility. 
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Financial characteristics

The government’s current expenditures for
health care clearly favor nursing-facility care,
which is costly—a conservative estimate put the
cost of a nursing-home stay at $47,200 per year
in 1999. Total nursing-facility care expenditures
in 2000 were $92 billion, compared to $40 billion
in 1988. The Congressional Budget Office
(CBO) projects the nation’s expenditures for
long-term care services for the elderly will ex-
ceed $108 billion by the year 2010. The largest
portion of these expenditures ($52 billion) will
come from Medicaid; out-of-pocket expendi-
tures will exceed $29.3 billion; Medicare will ac-
count for $16 billion; and private long-term
providers will account for $11.2 billion. Medi-
care, which was designed to pay mostly for acute
care or hospital costs, has historically paid for a
very small portion of nursing facility care; this is
expected to continue into the future, while long-
term care insurance will likely play a more signif-
icant role. The growth in expenditures for nurs-
ing-facility care is projected to accelerate over
this decade because of a number of factors, in-
cluding rising provider costs in such areas as
labor and liability rates. The CBO estimates that
inflation-adjusted expenditures for long-term
care for the elderly will grow annually by 2.6 per-
cent between 2000 and 2040. 

In 1997, average daily charges ranged from
$136 for skilled care to $109 for intermediate
care. For certified Medicaid beds, rates averaged
$98, while Medicare rates were $216 per day.
Across these rate categories, significant differ-
ences occurred based on such factors as owner-
ship status and region of the country. For
example, the rate for a skilled bed operated by
a proprietary facility in 1997 was $139 per day,
compared to $147 per day for a not-for-profit fa-
cility. The average daily rate for that same skilled
bed in the northeast was $176, compared to a low
of $115 in the South. Between 1990 and 2000,
the desire of providers to fill a bed with a Medi-
care patient depended on the type and level of
reimbursement and regulations. Currently,
many providers are attracted to the Medicare
program because of the relatively high reim-
bursement rates for these residents. 

Administration and staffing

In 1997, it was estimated there were approxi-
mately 1.4 million full-time and part-time em-
ployees in nursing homes. The recruitment and

retention of these employees, although a signifi-
cant issue for all businesses today, pose some
rather unique challenges for nursing-facility pro-
viders. The challenge of retention is critical in a
nursing-facility environment because of the di-
rect impact it has on quality-of-care issues. The
administrative team, working with other staff in
a facility, creates the culture of quality care. The
ability to create and maintain a culture of quality
is often hindered by high turnover of staff in
many facilities. Singh and Schwab (1998) report
that about 40 percent of nursing home adminis-
trators turn over each year, and the American
Health Care Association (AHCA) reported in
1997 that the turnover rate for RNs and LPNs
was 51 percent and that nurse’s aides had a turn-
over rate of 93 percent. Registered nurses ac-
count for only 15 percent of the average nursing
staff, while certified nurse’s aides account for
nearly 66 percent of staff. A number of factors
contribute to staff turnover, including job stress,
limited career opportunities, pay, and organiza-
tional culture. When looking at the clinical staff,
the area that receives the most attention is pay.
Based on 1997 data, the average RN was paid
$16.88 per hour, LPN wages averaged $12.88,
and nursing aide wages averaged $7.44. When
these relatively low hourly rates are combined
with a minimal benefit package, a strong econo-
my, and the demands associated with caring for
frail, medically complex persons, the challenge
to retain quality employees can be easily appreci-
ated. 

The need to improve staffing standards and
levels has received increased attention. In 1997,
the staff-to-resident ratio for all direct-care staff
was 89 per 100 residents and 59 nurse’s aides per
100 residents. Certified nurse’s aides spend the
most time with residents, providing a significant
portion of direct care, and yet they are often not
well prepared to provide the level of care re-
quired by residents with increasingly complex
medical problems. Based on the Medicare time
studies that used the Online Survey, Certifica-
tion, and Reporting (OSCAR) system, staffing
hours for nurses averaged 3.5 hours per resident
day (24 hours) for all nursing facilities in 1998.
Registered nurses were found to spend 0.74
hours per resident day, LPNs spent 0.69 hours
per resident-day, and nurse’s aides averaged
2.09 hours. Because of the wide variation in resi-
dent care needs these numbers vary significantly
across facilities. In contrast to the OSCAR finding
of 3.5 hours per resident-day, a CMS time study
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came up with 4.17 hours, and a recently con-
vened expert panel found the average to be 4.55
hours. 

The recently released Institute of Medicine
study on improving the quality of long-term care
adds its support to this issue by recommending
that CMS not only require RN presence twenty-
four hours per day, but also that minimum staff-
ing levels for direct care be developed. 

Finally, the increasing role of the medical di-
rector has contributed to improving the quality
of care. Each facility is required to have a medical
director, who provides care to those residents
who do not have a primary care provider. The
medical director also plays a critical role in shap-
ing clinical policies and procedures. The volun-
tary certification of physicians as Certified
Medical Directors offered through the American
Medical Directors Association has assisted physi-
cians to better understand not only their clinical
role within long-term care, but also to have a bet-
ter appreciation of how to more effectively work
within a nursing facility and as an active member
of the administrative team. 

Conclusion

Nursing facilities continue to serve a vital
role within the long-term care system, even as
they struggle to deal with a number of issues
ranging from delivering quality care to adequate
reimbursement. The frenetic pace of change is
driven by the dynamic environment in which
they operate, which seems destined to continue
to bring more and more uncertainty to the role
they will play in the long-term care system in the
future. The recent Nursing Home Initiative by
CMS has helped to continue focusing attention
on addressing nursing-home quality and on
minimum staffing ratios. Whatever the future
holds for nursing facilities, one thing seems cer-
tain: if they are to survive and prosper, they will
have to continue to evolve to meet the ever-
changing needs of the residents they serve and
to find funding mechanisms to adequately sup-
port the services they provide. 

THOMAS J. FAIRCHILD

JANICE A. KNEBL

See also ASSISTED LIVING; LONG-TERM CARE; MEDICAID;
MEDICARE; NURSING HOME ADMINISTRATION; WORK-

FORCE CHALLENGES. 
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NURSING HOMES:
CONSUMER INFORMATION

Every year over 1.5 million people (of all
ages) in the United States spend some time in a
nursing home (McKnight’s; Kassner and Bectel).
Although many return home after a brief stay,
others spend their last years as nursing home res-
idents. Whether one plans to stay for a few weeks
or a few years, choosing a nursing home is a diffi-
cult decision. Nursing homes vary in services
provided, amenities available, type of staff, types
of residents, and quality of care. Fortunately a
great deal of information is available to assist pro-
spective nursing home residents and their fami-
lies in choosing the nursing home that best meets
their needs. This information is largely of two
types—general advice about how to choose a
nursing home and what to look for when one vis-
its, and specific information that allows consum-
ers to compare individual nursing homes. This
entry will discuss these two broad categories of
information, explain how the information is
gathered, and provide suggestions about how to
use the information to make an informed deci-
sion. 

General advice

Before focusing on nursing homes specifical-
ly, a good starting point is to understand the
array of options called long-term care. 

The federal Administration on Aging (AoA)
has one of the most comprehensive Web sites for
issues relating to older people, their families, and
the general public. Covering everything from Al-
zheimer’s disease to federal aging policy and
government programs, the AoA Web site
(www.aoa.gov) provides numerous links for con-
sumers seeking information about older adults,
long-term care in general, and nursing homes in
particular. 

Since nearly half of all the people who
turned sixty-five in 1990 will spend some time in
a nursing home (Kemper and Murtaugh, 1991),
choosing a nursing home before one is actually
needed is a valuable activity. Available advice in-
cludes how to discuss nursing home choices with
family members, financial planning, how to pur-
chase long-term care insurance, and guides for
visiting nursing homes, with questions to ask and
things to observe. Organizational and govern-
mental sites such as AARP (www.aarp.org), the
Centers for Medicare and Medicaid Services

(www.medicare.gov), the American Association
of Homes and Services for the Aging
(www.aahsa.org), and the American Health Care
Association (www.ahca.org) have publications
that can be downloaded. Similar information is
also available on commercial sites such as
www.agenet.com, www.seniorsite.com, and
www.elderweb.com. Many state and local depart-
ments on aging have similar materials with a spe-
cial focus on local or state long-term care
services. Because of the wide availability of these
kinds of guides, no one should begin the nursing
home search without one. Checklists can be
printed from Web sites and completed for each
facility one visits. After four or five facilities have
been visited, the completed checklists provide
important comparative information with which
to make the choice that best meets the needs of
the prospective resident. 

Nursing home information

Specific information about individual nurs-
ing facilities has become widely available on the
Internet. The federal government (at www.
medicare.gov), state nursing home associations,
state government departments, and newspapers
have all gotten into the business of comparing
nursing homes. More states are adding Web sites
each year. Some Web sites use a report card
grading system; others use stars, akin to restau-
rant and hotel rating systems. While these
provide quick comparative information, not ev-
eryone’s needs are the same. The things about a
facility that are most important to one person
may not be the things that those who developed
the ranking system had in mind. 

Facility deficiencies. One component in-
cluded in almost all national- and state-level sites
is information from the annual inspection sur-
vey. Every nursing facility that is certified to re-
ceive Medicaid or Medicare payments is visited
at least once a year. At the annual visit the survey
team collects information about the staff and resi-
dents, conducts interviews with a sample of resi-
dents; reviews a sample of resident records,
inspects the physical aspects of the facility, and
observes the provision of care. Over 150 differ-
ent aspects of care are observed during each sur-
vey. In each area that the nursing home fails to
meet the regulated standard, a deficiency is re-
corded. Deficiencies are classified according to
their severity (the amount of potential harm that
could come to residents), and their scope (wheth-
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er the potential harm was isolated, affecting only
one resident, or widespread, affecting many). In
2001 the national average number of deficiencies
cited is six. Some Web sites post the proportion
of compliance, which can be misleading. For ex-
ample, Ohio surveys for 192 deficiencies, and the
poorest performing facility was in 80 percent
compliance, a B- in most grade books. Deficiency
information is most useful when comparing one
facility with another, and when the reasons for
the deficiency can be explored. 

The most comprehensive source of deficien-
cy information is medicare.gov, the Medicare
Web site; their Nursing Home Compare provides
survey information for all Medicare and Medic-
aid facilities in the United States. Knowing
whether a home has a history of harming resi-
dents, providing poor care, or otherwise jeopar-
dizing those in its care is an important factor in
the decision-making process. 

However, this information has some limita-
tions. First, surveys are conducted at approxi-
mately one-year intervals, so the information
may be out of date. The nursing home may be
quite different today than it was when the defi-
ciencies were found. Historical survey data can
help in interpreting the latest survey because
they show whether a facility is improving or de-
clining. No matter what is shown on the Internet,
a visit to the facility should be part of the selection
process. 

Another limitation of survey data is that they
may not be reliable. Different surveyors may pro-
duce very different lists of deficiencies for the
same nursing home. It is not uncommon for
nursing homes to find that a practice that has not
caused a deficiency for years has suddenly be-
come unacceptable when a new team of survey-
ors is sent in. 

The deficiency language (which most Web
sites use) is broad and general, so it is not clear
what actually caused the deficiency. The Pennsyl-
vania Department of Health posts the deficien-
cies, and the explanation of what caused each
deficiency. This is helpful because it provides ex-
amples of the kinds of things that result in partic-
ular deficiencies. The department of health Web
site in one’s state should be checked to see if this
information is available. 

Despite the limitations mentioned above,
comparative survey information is one important
component of the nursing home choice. Know-

ing how one facility compares with the average
in the state or with the facility down the street can
certainly help in narrowing a search. It also pro-
vides guidance about what kinds of questions
should be asked during a visit to a particular fa-
cility. Many high-quality facilities receive survey
deficiencies; the things surveyors cite may not af-
fect a resident’s satisfaction with the facility at all.
Some Web sites post results from resident and
family satisfaction surveys—these results are im-
portant to consider in conjunction with the re-
sults collected during the annual survey. 

Residents. Several Web sites (Medicare,
Texas Department of Health) provide informa-
tion about the characteristics of residents who
live in each facility. Knowing more about the resi-
dents living in a facility can be useful in matching
the needs of the prospective resident with the
residents already being served. For example, if a
facility has a much higher than average propor-
tion of residents with behavioral symptoms (one
of the resident classifications), it may specialize in
dementia residents. On the other hand, there
may be a higher proportion of residents with be-
havioral symptoms because the staff is poorly
trained in behavioral management. Resident in-
formation can be useful in deciding whether the
prospective resident is likely to fit in, and wheth-
er the facility has experience caring for others
with similar needs. Quality indicators, taken
from assessments of resident conditions, appear
on some Web sites. They suggest areas where a
facility has potential problems in providing care
for certain kinds of residents. If quality indicators
for the facilities in one’s state cannot be located,
one should ask to see the facility’s quality indica-
tor report. 

Staff. Information about the number and
type of staff is collected when each facility has its
annual survey. The Nursing Home Compare
Web site posts this information as nursing staff
per resident. If one is choosing a nursing home
for someone with complex medical conditions,
then the number of registered nurses in the facil-
ity is likely to be more important than for some-
one who needs only basic assistance with bathing
or dressing. A 2000 report to Congress recom-
mended an optimal staffing measure of 2.9 hours
of certified nurse aide staffing, per resident, per
day (Health Care Financing Administration).
However, if this standard is not met in the facili-
ties being considered, it may be because the facili-
ty serves a diverse group of residents, some of
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whom require much more or much less care than
the average. 

Using information wisely

A search for Nursing Home Survey, or
Choose a Nursing Home, or a visit to any of the
Web sites mentioned in this entry will provide
plenty of information about long-term care and
making nursing home comparisons. Internet in-
formation is highly useful for developing an un-
derstanding of long-term care and long-term
care planning in general, locating facilities in the
area one is interested in, learning more about
those specific facilities, and preparing for nurs-
ing home visits. One can download a checklist for
a visit and prepare specific questions about a fa-
cility’s survey history, residents, care specialties,
and staffing. One can easily make comparisons to
narrow the search to the facilities most likely to
meet the prospective resident’s needs. However,
gathering consumer information from the Inter-
net is no substitute for the sights and sounds of
a nursing home visit. 

JANE KARNES STRAKER

See also LONG-TERM CARE; LONG-TERM CARE, QUALITY

OF. 
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NURSING HOMES: HISTORY
In the twenty-first century, nursing homes

have become a standard form of care for the most
aged and incapacitated persons. Nearly 6 per-
cent of older adults are sheltered in residential
facilities that provide a wide range of care. Yet

such institutions have not always existed; rather,
their history and development reflect relatively
recent demographic and political realities that
shape the experience of growing old. Before the
nineteenth century, no age-restricted institutions
existed for long-term care. Rather, elderly indi-
viduals who needed shelter because of incapaci-
ty, impoverishment, or family isolation often
ended their days in an almshouse. Placed along-
side the insane, the inebriated, or the homeless,
they were simply categorized as part of the com-
munity’s most needy recipients. 

In the beginning of the nineteenth century,
women’s and church groups began to establish
special homes for the elderly persons. Often con-
cerned that worthy individuals of their own eth-
nic or religious background might end their days
alongside the most despised society, they estab-
lished—as the founder of Boston’s Home for
Aged Women (1850), explained—a haven for
those who were ‘‘bone of our bone, and flesh of
our flesh’’ (Haber and Gratton, p. 130). Advo-
cates for these asylums contrasted their benevo-
lent care with the horrors of those who were
relegated to the almshouse. ‘‘We were grateful,’’
wrote the organizers of Philadelphia’s Indigent
Widows’ and Single Women’s Society, one of the
nation’s earliest old age homes, in 1823, ‘‘that
through the indulgence of Divine Providence,
our efforts have, in some degree, been successful,
and have preserved many who once lived re-
spectfully from becoming residents of the Alms
House’’ (Haber and Gratton, p. 130). 

Although designed for those without sub-
stantial familial support, these early homes still
generally required substantial entrance fees and
certificates of good character. Through these
policies, the founders strove to separate their
own needy poor from, as the Boston founder ex-
plained, foreigners who ‘‘have taken possession
of the public charities. . .as they have of the hous-
es where our less privileged classes formerly re-
sided’’ (Haber and Gratton, p. 130). 

Not surprisingly, perhaps, throughout the
nineteenth century the numbers of elderly peo-
ple who found shelter in these institutions was
rather limited. In 1910 the state of Massachu-
setts, reported that 2,598 persons resided in such
asylums. The great majority of these individuals
were widowed and single women who had lived
their entire lives, or at least a great proportion,
as citizens of the state. Although the institutions
were hardly palatial, the amount spent on each
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resident was far greater than the allocation for
each almshouse resident. Much as their founders
had hoped, the nineteenth-century old-age
home operated to differentiate the ‘‘worthy’’ old
of a particular religion or ethnic group from the
most needy and desperate of the aged popula-
tion. 

As a result, for the most impoverished indi-
viduals, the almshouse still served as the last ref-
uge in their old age. Throughout the nineteenth
century, in fact, this institution appeared to play
an increasingly important part in the long-term
care of the old. Some states, such as Pennsylva-
nia, periodically revoked outdoor relief in the
form of money, wood, or clothes, demanding
that those in need either struggle on their own
or enter an almshouse. Moreover, as charity ad-
vocates removed other, younger paupers to insti-
tutions organized to specific needs—such as
orphanages, work homes, hospitals, or insane
asylum—elderly persons became the dominant
almshouse residents. Thus, although the propor-
tion of the elderly population that was institu-
tionalized remained stable at about 2 percent,
the percentage of elderly within almshouses
soared. In 1880, 33 percent of the national alms-
house population was composed of elderly indi-
viduals, but by 1923 the proportion had
increased to 67 percent. Many of the superinten-
dents of state and local institutions responded to
the changing nature of their residents by altering
the names of their asylums. In New York City, in
1903, the Charity Board renamed its public
almshouse the Home for the Aged and Infirm.
The city of Charleston followed suit in 1913,
transforming their almshouse into the Charles-
ton Home. In these institutions, their managers
claimed, the old could find everything they need-
ed in their last days. 

Despite the name changes and the rosy de-
scriptions that filled the institutions’ annual re-
ports, most people hardly looked upon the
almshouse as a satisfactory solution to the de-
mands for long-term care for the elderly.
Throughout the early twentieth century, the in-
stitution remained a symbol of failure and de-
spair. Poorhouse, according to early twentieth-
century social analyst Harry C. Evans, was ‘‘a
word of hate and loathing, for it includes the
composite horrors of poverty, disgrace, loneli-
ness, humiliation, abandonment, and degrada-
tion’’ (Epstein, p. 218). Often pointing to the
rising percentage of aged individuals within
these institutions as proof of increased depen-

dency, pension advocates such as Abraham Ep-
stein repeatedly argued that such institutions
clearly revealed the inability of elderly persons to
succeed in the industrial world. The almshouse,
Epstein wrote in 1929, ‘‘stands as a threatening
symbol of the deepest humiliation and degrada-
tion before all wage-earners after the prime of
life’’ (p. 128). 

By the 1930s, government officials accepted
the argument that the rising proportion of elder-
ly persons in almshouses was a sign that older
people could no longer compete in the modern
world. According to a government study in the
1930s, ‘‘the predominance of the aged in the
almshouse is a sign of their increasing dependen-
cy’’ (United States Social Security Board). De-
spite the fact that the percentage of aged
individuals who required such care appeared
rather stable, both the tangible horrors of the
almshouse and the rising percentage of aged in-
dividuals within such institutions convinced offi-
cials that radical measures needed to be taken.
Moreover, many were sure that the almshouse
had become a costly solution to the needs of the
old. Assuming that all elderly individuals would
eventually need support, they argued that small
pensions were a less expensive solution. 

In the movement to establish the Social Se-
curity program, therefore, concerns about the
almshouse’s central function in providing long-
term care played an essential role. Hoping to
eliminate the institution entirely, pension ad-
vocates barred any almshouse resident from re-
ceiving old-age support. ‘‘We were,’’ wrote Penn-
sylvania’s deputy secretary of public assistance,
‘‘rather enthusiastic to empty the poorhouses’’
(Thomas, p. 97). Although individuals who resid-
ed in a privately funded institution could be ben-
eficiaries of pensions, almshouse residents were
barred from such payments. This proviso was es-
sential for establishing both the popularity and
legitimacy of Social Security legislation. In assert-
ing the constitutionality of the Social Security Act
(1935), Supreme Court Justice Benjamin Cardo-
zo, writing for the majority, proclaimed that ‘‘the
hope behind this statute is to save men and
women from the rigors of the poorhouse as well
as the haunting fear that such a lot awaits them
when the journey’s end is near’’ (Haber and
Gratton, p. 139). 

To a large degree, many of the pension ad-
vocates had overestimated the impact of pen-
sions on the lives of the needy elderly. Most had
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simply assumed that, with monthly annuities, in-
dividuals could live independently. They saw lit-
tle reason to reform the poorhouse or support it
with financial resources. A few, however, such as
aging advocate Homer Folks, argued that only
about 15 percent of the almshouse population
were in the institution because of strict financial
need. ‘‘The others,’’ he explained, ‘‘are physical-
ly infirm and sick, and have various kinds of ail-
ments that require personal attention of the kind
that you could not get in an individual home;
[they] require nursing or medical attention . . .
in some sort of institution’’ (Thomas, p. 40).
Nonetheless, the symbol of the almshouse was so
powerful that Folks’s argument had little public
support. Despite its relatively small inmate popu-
lation, the almshouse stood as a tangible sign of
a despised welfare system. There seemed little
doubt that it needed to be eliminated. 

In eradicating the almshouse, therefore,
pension legislation had an unforeseen conse-
quence. By barring almshouse inmates from pay-
ments, aged individuals in need of long-term
care were forced to seek shelter in private institu-
tions. In Charleston, for example, while some of
the almshouse residents were able to leave the in-
stitution and, with the support of pensions, live
on their own, many were compelled to enter pri-
vate, often unregulated, sanitariums. In some
cases, such a move was more a change in name
than in place. In Kansas, for example, immedi-
ately following the enactment of Social Security,
officials transferred well-established county
homes into private control, although neither the
residence nor its supervisors changed. Most im-
portantly, however, the inmates could now be
classified as recipients of private care, and the in-
stitution was able to receive residents’ monthly
annuities. 

By the 1950s, the intent of policymakers to
destroy the hated almshouse had clearly suc-
ceeded. Most poorhouses had disappeared from
the landscape, unable to survive once their in-
mates no longer received federal annuities. As a
result, and due to the lobbying of public hospital
associations, Congress amended Social Security
to allow federal support to individuals in public
facilities. New legislation, including with the
Medical Facilities Survey and Construction Act of
1954, allowed for the development of public in-
stitutions for the most needy older adults. For
the first time, both public and private nursing-
home residents were granted federal support for
their assistance. As Homer Folks had predicted,

not all elderly individuals could be supported in
their own homes with monthly pensions; many
incapacitated older adults required long-term
care. 

In 1965, the passage of Medicare and Medic-
aid provided additional impetus to the growth of
the nursing-home industry, which, while it had
been increasingly steadily since the passage of
Social Security, grew dramatically. Between 1960
and 1976, the number of nursing homes grew by
140 percent, nursing-home beds increased by
302 percent, and the revenues received by the in-
dustry rose 2,000 percent. To a great extent, this
growth was stimulated by private industry. By
1979, despite the ability of government homes to
provide care, 79 percent of all institutionalized
elderly persons resided in commercially run
homes. 

According to investigations of the industry in
the 1970s, many of these institutions provided
substandard care. Lacking the required medical
care, food, and attendants, they were labeled
‘‘warehouses’’ for the old and ‘‘junkyards’’ for
the dying by numerous critics. The majority of
them, proclaimed Representative David Pryor in
his attempt to initiate legislative reform in 1970,
were ‘‘halfway houses between society and the
cemetery’’ (Butler, p. 263). And, like the alms-
houses of old, people feared ending their days in
the wards of these institutions and relatives felt
guilty for abandoning their elders to nursing-
home care. 

Beginning in 1971, therefore, policymakers
began to enact numerous government regula-
tions in order to control the quality of long-term
care. In 1971 the Office of Nursing Home Affairs
provided a structure to oversee numerous agen-
cies responsible for nursing-home standards. In
1972, reforms of Social Security established a sin-
gle set of requirements for facilities supported by
Medicare and for skilled-nursing homes that re-
ceived Medicaid. Although this limited the ability
of most individuals to enter skilled-nursing facili-
ties, it increased the demand for intermediate-
care facilities. Other amendments to the Older
American Acts in 1973 and 1987 provided and
strengthened statewide nursing home ombuds-
man programs. Nursing homes residents and
their families now had a secure way of voicing
any institutional complaints (Atchley, p. 511). 

These policies, however, did not uniformly
raise the standards of all nursing homes, nor did
they eliminate the fear expressed by many of the
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older adults who faced nursing-home admission
with dread. Yet, as the percentage of the popula-
tion over eighty-five has continued to grow,
nursing home care has become an increasing re-
ality for many of the nation’s oldest old. By 2000,
nursing homes had become a 100 billion dollar
industry, paid largely by Medicaid, Medicare,
and out-of-pocket expenses; and although only
2 percent of all elderly individuals between sixty-
five and seventy-four reside in such institutions,
the proportion of those over eighty-five in-
creased to 25 percent. 

While these aging individuals no longer face
the horrors of the almshouse, the development
of the modern-day industry reflects its historical
roots. In establishing monthly annuities for the
old and disqualifying all residents of public insti-
tutions, the creators of Social Security took direct
aim at the despised poorhouse. In their initial
policies, New Dealers were anxious to sever the
connection between old age and pauperism. In
barring all residents of public institutions from
receiving pensions, however, they clearly under-
estimated the proportion of elderly persons who
required residential support. As a result, they did
not initially provide for public asylums or regu-
late the quality of private care. Although recent
legislation has attempted to control nursing
homes, and federal funds such as Medicaid con-
tribute to their assistance, the problems that face
long-term care for older adults are clearly tied to
their historical development. In shutting the
almshouse door, policymakers gave birth to the
modern nursing-home industry. 

CAROLE HABER

See also LONG-TERM CARE; LONG-TERM CARE, QUALITY

OF; MEDICAID; MEDICARE. 
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NURSING HOMES: SPECIAL
CARE UNITS

A movement to establish dementia special
care units (SCUs) began in the United States in
the 1960s. The movement gained momentum,
becoming widespread in 1980s and 1990s. This
growth was fueled by the recognition that Al-
zheimer’s disease and other progressive demen-
tias represent a serious public health problem,
and by the advocacy of the Alzheimer’s Disease
and Related Disorders Association to improve
care for individuals suffering from dementia.
SCUs were also established in many nursing
homes because it was recognized that their pres-
ence improved the image of the nursing home
and helped to attract privately paying patients.
Another impetus for establishing SCUs was the
Omnibus Budget Reconciliation Act of 1987
(OBRA 1987), which emphasized a decreased
use of physical and chemical restraints. In addi-
tion, the growing number of old-old persons,
and thus the growing number of persons with
dementing illnesses, mandated the development
of ‘‘quality care’’ for such persons. For these rea-
sons, SCUs have become more prevalent—in
2001 they existed in almost one-quarter of the
nursing homes in the United States, almost dou-
ble the number of SCUs that existed in 1990.
Special dementia care programs are also being
developed in residential settings. 

SCUs vary greatly in terms of the number
and composition of staff, the nature of activity
programs, and patient care, but several features
are generally found in all such units: they house
only residents with dementing illness, and they
offer specialized staff training, specific activity
programming, family involvement, and a segre-
gated and modified physical environment. How-
ever, all of these features are not necessarily
present in any single SCU. As a result, while
some SCUs reflect an honest effort to enhance
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the quality of care given to this population, some
reflect primarily the response to a marketing im-
perative, and the degree of care enhancement in
such facilities, is, at best, questionable. For exam-
ple, a survey of 436 nursing homes indicated that
not all SCUs offered richer or more tailored ser-
vices for dementia than did non-SCUs, and that
most non-SCUs offered some dementia-specific
features similar to those made available in SCUs.
Another survey, which evaluated SCUs and non-
SCUs according to the presence or absence of ac-
tivity programming, mental health support, and
nursing rehabilitation, found that 12 percent of
SCUs did not have any of these special programs,
and another 20 percent were deficient in two of
the categories. Insufficient staffing and sparse ac-
tivity programming was also found in a survey of
nursing homes in the eastern United States: one-
fourth of the facilities provided only minimal fea-
tures, such as secure units. 

Such differences fostered the creation by
some states of standards for SCUs. These stan-
dards include elements such as: separate written
policies and procedures, secured entries and
exits, modification of the physical environment,
including a separate dining room, access to a se-
cure outdoor area, special staff education and
training, specific staffing levels; and specific ac-
tivities and social support. There is some evi-
dence that these standards have had a positive
impact on the type and quality of services provid-
ed by SCUs. 

Prevalence estimates of dementia in nursing
homes vary widely, mainly due to differences in
study methodology. Studies that use direct as-
sessment by trained clinicians yield higher esti-
mates (65 percent to 75 percent) than surveys
that use chart data or administrative data sets. A
recent study of a new admission cohort (Mogu-
ziner, et al.) yielded an estimate of 48 percent.
About 80 percent to 90 percent of nursing home
residents are cognitively impaired. Recent find-
ings suggest that all SCU residents suffer from a
dementing illness. Among these residents, almost
two-thirds are communication-impaired; 68 per-
cent to 85 percent are in the late-stages of de-
menting illness; over half have severe-stage
cognitive impairment; and, because of their level
of dementing illness, almost half are not testable
on neuropsychological tests. These prevalence
estimates are significantly and substantially
higher than are those found among non-SCU
residents. 

Perhaps dwarfing other considerations, the
potential cost of providing care to persons with
dementia in specialized settings is staggering.
Nursing-home expenditures constitute a large
and rapidly growing component of overall health
care expenditures. In 1997, approximately $82
billion was spent on nursing-home care in the
United States—about 8 percent of total health
care expenditures. It is estimated that by 2030
the level of nursing-home health care spending
will rise to $1,477.4 billion—9.25 percent of the
estimated $15,969.6 billion total health care
spending. While many disease processes lead to
nursing-home placement, persons with Al-
zheimer’s disease and related dementias are like-
ly to contribute, at a minimum, 20 percent of
total nursing home expenditures. However,
given the increasing proportions of nursing-
home residents with cognitive deficits, this al-
most certainly constitutes an underprojection. 

A question remains as to whether the
amount, and thus the cost, of personal care dif-
fers between special care and traditional care set-
tings. A related question is the degree to which
differential impacts are associated with such dif-
ferences as have been found to exist. It is impor-
tant to distinguish between costs (monetized
service-time inputs) and charges made by nurs-
ing homes for services to residents. While the lat-
ter usually are regarded as estimates of the
former, it is possible, perhaps even probable, that
charges are sensitive to market pressures and,
therefore, do not accurately reflect the actual
costs associated with care for different individu-
als in different settings. The issue of possible dif-
ferences in costs of staff inputs made in SCUs, as
contrasted with counterpart costs in traditional
care units, is particularly important for several
reasons. First, staff inputs account for over 80
percent of the total costs of nursing-home care.
Similarly, staff time expenditures constitute the
largest component of cost of care that relates di-
rectly to the characteristics of individual resi-
dents. Second, in addition to the stipulation that
SCUs house only residents with dementing ill-
ness, the majority of definitional criteria usually
applied in making a distinction between special
care and traditional care are staff related. Adher-
ing to the view of SCUs as a separate form of
nursing care, one would expect there to be
higher staff ratios, more staff time spent in thera-
pies and in staff support and supervision, and to
have more SCU time spent in case management,
including reporting and planning. Third, staff
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inputs are the most immediately malleable major
component of nursing home care: staff ratios, as-
signments, and patterns can be changed at will.
In contrast, environmental changes usually take
far more time to plan and implement. 

Most evaluations to date, however, have
shown that there are few, if any, differences be-
tween SCUs and traditional nursing-home units
in terms of any of the dimensions along which
such differences might be expected. In fact, there
is a growing tide of feeling which holds that spe-
cial care is really quality care for the growing pro-
portion (now the majority) of nursing home
residents who suffer from dementing illnesses.
On the other hand, there is some evidence that
there are slight (and statistically significant) dif-
ferences between SCUs and traditional units (fa-
voring the former) in terms of aide time spend
serving residents, and in the impacts that in-
creases in aide time have in SCUs. For example,
using advanced data-gathering techniques, it has
been shown that, on average, SCU residents re-
ceive almost eight minutes more (of an average
total of slightly more than fifty-one minutes per
resident, per day) of aide time than do their non-
SCU counterparts in facilities which maintain
both kinds of units. This difference increases to
almost twenty-one minutes per day when the
SCU residents are contrasted with residents of
traditional facilities that do not maintain SCUs.
Perhaps more important, from a cost-of-service
point of view, it was found that additional aide
service inputs gave more ‘‘bang for the buck’’ in
SCUs than in traditional units—that is, for what-
ever reason, substantial increases (more than
forty minutes average increase per day, per resi-
dent) in aide time had far greater effect in reduc-
ing resident agitation in SCUs than it did in non-
SCUs. 

Generally, it appears that SCU residents
incur greater costs of inputs than do residents of
more traditional types of units in terms of aides
and speech therapists. However, although statis-
tically significant, the differences between SCUs
and traditional units tend to be clinically and eco-
nomically trivial (e.g., less than three dollars per
resident, per day, between SCUs and traditional
units). However, these differences do become
substantial when applied to all residents on a
unit. For example, for a typical thirty-six-bed
SCU, the difference is the equivalent of about
one extra aide, divided between the day and the
evening shifts. Additionally, investigators have
suggested that both SCUs and non-SCUs (in

nursing homes which support both) provide
more aide and RN time per day on the day shift
than do traditional units. This may reflect the
fact that the presence of an SCU in a facility can
have a beneficial facility-wide effect in terms of
staff training and lower staff turnover. It is dis-
couraging to note, however, how relatively few
minutes are spent in the provision of direct care
in either type of facility. 

DOUGLAS HOLMES

See also ALZHEIMER’S DISEASE; LONG-TERM CARE. 
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NUTRITION
Adequate research plays a crucial role in pre-

serving the health status and functional indepen-
dence of older adults. Conversely, malnutrition
is associated with an increased rate of morbidity,
mortality, and a failure to thrive in the elderly
population. 

Factors affecting adequate nutrition in
elderly individuals

There are a number of factors that manifest
in older age that may adversely effect nutritional
status and promote significant weight and mus-
cle loss. This weight loss, or anorexia of aging, is
associated with further deterioration in nutri-
tional status, increased hospitalization and dis-
ease rates, and premature death. 

Factors influencing nutritional status in el-
derly persons may be divided into three catego-
ries: psychological, social, and medical. For
instance, psychological disorders such as depres-
sion and dementia are highly correlated with loss
of body weight in nursing homes and are the
major causes of weight loss in free-living elderly
individuals. In addition, numerous studies have
suggested that social isolation, low socioeconomic
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status, and poverty are also associated with re-
duced dietary intake and weight loss. Moreover,
numerous medical factors such as the use of pre-
scription medicines, poor dentition, institution-
alization, a decrease in taste and smell sensations,
and an inability to regulate food intake have all
been suggested to decrease appetite and adverse-
ly affect nutritional status in older adults. 

Challenges in assessing energy
requirements

There are numerous problems that have
hindered the establishment of nutritional recom-
mendations in older adults. These problems are
due, in part, to the reliance on measuring caloric
intake to derive daily energy needs. Research has
shown that when validated against newly devel-
oped techniques, the older methods used to as-
sess caloric intake, such as self-recorded diaries,
dietary interviews, and twenty-four-hour dietary
recalls, consistently underestimate actual daily
energy needs. In addition, the heterogeneity of
the elderly population presents additional chal-
lenges. For instance, the current recommended
daily allowances (RDAs) are suggested for indi-
viduals up to age fifty and to those over fifty-one
years of age. However, this broad categorization
of persons over fifty-one years does not take into
consideration the numerous physiological differ-
ences and differing nutritional needs of individu-
als within this broad age group. 

An alternative to assessing energy require-
ments by using energy intake methodologies is
the utilization of daily energy expenditure, or
the sum of calories burned throughout the
course of a day. When an individual is weight sta-
ble, daily energy expenditure can be used as a
proxy measure of daily energy needs. 

Daily energy expenditure is comprised of
three components: resting metabolic rate, the
thermic effect of feeding, and the thermic effect
of physical activity. Resting metabolic rate repre-
sents the greatest proportion of daily energy ex-
penditure (60–75 percent), and is a measure of
the energy required to sustain homeostasis and
basic physiological functions. The thermic effect
of feeding constitutes approximately 10 percent
of daily energy expenditure and represents the
energy cost of digesting, absorbing, storing, and
metabolizing a meal. The most variable compo-
nent of daily energy expenditure is the thermic
effect of physical activity (15–50 percent), which
includes the energy expended through both vol-

untary exercise and involuntary activities, such
as shivering, fidgeting, and postural control. Re-
search has suggested that age is associated with
a decrease in all three of these components of
daily energy expenditure. 

A new and more accurate method to assess
energy expenditure is the doubly labeled water
technique, which was first validated for use in hu-
mans in the 1980s. This technique involves the
oral administration of two isotopes of water (deu-
terium and oxygen-18), and is based on the fact
that deuterium labeled water is lost from the
body through the usual routes of water loss
(urine, sweat, evaporation), whereas oxygen-18
labeled water is eliminated from the body not
only as water, but also as carbon dioxide. Ap-
proximately one to three weeks following admin-
istration of the isotopes, urine samples are
collected and analyzed to calculate carbon diox-
ide production, which is determined by the dif-
ference in the turnover rates of the two isotopes.
Carbon dioxide production, in turn, is used to
determine oxygen consumption, and hence en-
ergy expenditure. 

The advantages of the doubly labeled water
technique are: 1) it provides an accurate, nonin-
vasive assessment of daily energy expenditure in
the free-living environment; 2) measurements
are performed over extended periods of time
(two to three weeks), which helps account for the
daily perturbations in energy expenditure; and
3) when used in combination with indirect calo-
rimetry, it is possible to assess the thermic effect
of physical activity. The disadvantages of the
method lie mainly in its cost, which makes it im-
practical for widespread use in large-scale
studies. Despite this limitation, however, doubly
labeled water provides a more accurate measure
of energy requirements than previous methods.

To support this claim, a 1996 summary of six
studies utilizing doubly labeled water concluded
that energy requirements in older individuals
may be higher than the given recommendations.
Other studies have also concluded that current
recommendations underestimate energy needs
of older, Caucasian men and women and African
American men, but not African American
women. These studies suggest that doubly la-
beled water may help us understand true energy
needs and alleviate the various problems that
have hindered the development of adequate nu-
tritional recommendations for elderly persons.
Furthermore, studies highlight the heterogenei-
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ty of the elderly population and the necessity to
focus on the development of individual, rather
than group, recommendations. 

Summary and future considerations

Due to the pivotal role proper nutrition
plays in preserving health, preventing morbidity
and premature death in older adults, and the
myriad of factors that can compromise nutrition-
al status in older age, there is a critical need to
provide well-founded recommendations for age-
related changes in energy requirements. Howev-
er, the heterogeneity of the aging population,
along with the inaccuracy of traditional energy
intake methods to assess energy requirements,
have hindered the development of such recom-
mendations. 

The development of the doubly labeled
water technique has enabled the accurate mea-
surement of daily energy expenditure in free-
living individuals. The majority of doubly la-
beled water studies have suggested that current
recommendations may underestimate the actual
energy needs of the elderly population. Despite
the cost, long-term longitudinal studies utilizing
this new method are needed to accurately assess
the age-related changes in energy requirements.

CHRISTOPHER L. GENTILE

ERIC T. POEHLMAN

See also CONGREGATE AND HOME-DELIVERED MEALS;
MALNUTRITION; SARCOPENIA; TASTE AND SMELL. 
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NUTRITION, CALORIC
RESTRICTION

The first work that linked caloric restriction
to an extension of life span was published in 1935
by Clive McCay and his colleagues, nutritionists
at Cornell University in Ithaca, New York. Their
studies showed that restricting the food intake of
rats soon after weaning increases their length of

life. Since then, this finding has been confirmed
many times in rats, mice, and hamsters. In most
of these studies, animals fed ad libitum (allowed to
eat as much as they want) were compared to
those restricted to 50 to 60 percent of that
amount of food, with care being taken to provide
a sufficient diet to avoid malnutrition. 

Decreasing food intake has also been found
to extend the length of life of nonmammalian
species such as fish, flies, nematodes, and water
fleas. It has yet to be established that restricting
food intake has such an effect on all, or most, spe-
cies, however. This is because the effect of reduc-
ing food intake on longevity has yet to be
assessed in most species, and also because the nu-
tritional requirements of most species are not
sufficiently known to be certain that one is not
dealing with the effects of malnutrition. 

Studies on rats and mice

Most research on the life-extending effects of
long-term dietary restriction has been done on
rats and mice. These studies have shown that the
effects on longevity do not relate to a decrease in
the intake of a specific nutrient, such as vitamins,
minerals, and protein, or a dietary contaminant,
but rather result from a decrease in intake of cal-
ories. It is for this reason that this phenomenon
is referred to as caloric restriction. 

Caloric restriction has been found to mark-
edly increase the length of life when initiated in
the young adult. It also does so when started as
late as early middle age, but less markedly than
in younger animals. 

With increasing age, there is an increase in
mortality. Analysis of age-specific mortality (the
fraction of the population that dies during a spe-
cific age interval) reveals that caloric restriction
reduces the age-associated increase in age-
specific mortality of adult rats and mice. This
finding strongly suggests that caloric restriction
extends the length of life by slowing the rate of
aging, a conclusion supported by the fact that it
retards the age-associated deterioration of physi-
ological functions. These functions range from
fundamental cellular processes, such as DNA re-
pair, apoptosis, proteolysis, signal transduction,
gene expression, and many others, to integrated
organismic functions, such as negotiating a maze.
Caloric restriction also delays the occurrence or
slows the progression of most age-associated dis-
eases in rodents, including many different can-
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cers, as well as degenerative diseases, such as
nephropathy, cardiomyopathy, cataracts, and
autoimmune diseases. 

Many studies have aimed at discovering the
mechanisms underlying the antiaging action of
caloric restriction. Such knowledge would pro-
vide insights in the quest to understand the basic
nature of aging and to develop interventions in
aging. In their 1935 publication, McCay and his
colleagues proposed that food restriction extend-
ed length of life in rats by retarding development
and growth. However, the finding that life exten-
sion occurs when food restriction is started in
adult life invalidates this hypothesis. 

Caloric restriction is known to decrease the
content of body fat, and excess body fat is associ-
ated with premature death in humans. Thus,
some have hypothesized that caloric restriction
increases the length of life by decreasing body
fat. However, studies on rats by Helen Bertrand
and her associates in Texas, and on mice by
David Harrison and his associates in Maine,
found that caloric restriction’s action on body fat
is not related to the antiaging effect. 

Caloric restriction also decreases the body
temperature of rats and mice. It is known that re-
ducing the body temperature of poikilotherms
(species in which body temperature varies with
the environmental temperature) increases their
life span. It was hypothesized that caloric restric-
tion increases the length of life of rodents by de-
creasing body temperature, but several lines of
evidence indicate this is not a valid hypothesis.
For example, caloric restriction causes the body
temperature in mice to decrease much more
than in rats, but the increase in length of life is
similar in both species. Also, restricting food in-
take in fish increases length of life without lower-
ing body temperature. Finally, while the body
temperature of mice maintained in a warm envi-
ronment is not decreased by caloric restriction,
these mice continue to exhibit most antiaging ef-
fects. 

It is known that biological molecules, such as
DNA, proteins, and lipids, are damaged by reac-
tive oxygen molecules such as hydroxyl and su-
peroxide radicals. Reactive oxygen molecules are
generated by intrinsic living processes as well as
environmental factors. In 1996, Rajindar Sohal
and Richard Weindruch suggested that caloric
restriction retards aging by decreasing oxidative
damage. Caloric restriction does, indeed, retard
the age-associated accumulation of oxidatively

damaged molecules. It is often stated that this
protective action results from a lowered specific
metabolic rate (metabolic rate per unit of body
mass); however, studies on both rats and mice
have shown that caloric restriction can have life-
extending and antiaging actions without de-
creasing the specific metabolic rate. Of course, a
decreased production of reactive oxygen mole-
cules is not dependent on a reduction in meta-
bolic rate. Furthermore, enhancement of
antioxidant defenses would also protect against
damage from reactive oxygen molecules even if
their rate of production did not change. Caloric
restriction may well decrease the rate of produc-
tion of reactive oxygen molecules, and/or in-
crease the level of protection against their
damaging effect, but there are not yet sufficient
data to judge the importance of either. Indeed,
the fact that caloric restriction increases the re-
pair or removal and replacement of damaged
molecules may play the major role in its ability to
reduce the accumulation of oxidatively damaged
molecules. However, the question of whether
this ability of caloric restriction protects against
the accumulation of oxidative damage is the rea-
son for its antiaging action cannot be answered
until the importance of oxidative damage in
aging is clearly established. 

Food restriction has been found to result in
sustained reductions in blood levels of glucose
and insulin without decreasing the ability to use
glucose as a fuel. It does so, at least in part, by in-
creasing insulin sensitivity. It has long been
known that elevated blood levels of glucose and/
or insulin cause damage similar to aging, and it
has been suggested that maintenance of low le-
vels of these substances underlies the antiaging
action. Although much has been learned about
the mechanisms responsible for the decreased le-
vels of glucose and insulin, the hypothesis of
their playing a major role in the antiaging action
remains to be tested. 

In 1998, this author proposed the hormesis hy-
pothesis. Hormesis is defined as the beneficial ac-
tion resulting from the response to a low-
intensity stressor. Caloric restriction in rats and
mice meets the criteria of hormesis. It causes a
daily moderate elevation of blood glucocorticoid
level, a characteristic action of a low-intensity
stressor, and, in regard to beneficial action, it in-
creases the ability of rats and mice to cope with
the damaging actions of acute, intense stressors
such as surgery, toxic chemicals, and high envi-
ronmental temperature. Since aging appears to
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be the result of the accumulation of unrepaired
damage due to intrinsic processes, as well as envi-
ronmental agents and their interactions, this in-
creased ability to cope with stressors may well be
the basis for the retardation of aging by caloric
restriction. Indeed, genetic manipulations that
retard aging in fruit flies, nematodes, and yeast
have also been shown to increase the ability of
these organisms to cope with acute, intense stres-
sors. Moreover, the increased daily levels of
blood glucocorticoids may well play a major role
in the increased resistance to acute, intense stres-
sors and in the antiaging action. Caloric restric-
tion also enhances expression of stress response
genes, thereby increasing the production of pro-
teins that protect cells against damaging agents,
possibly including agents that promote aging. Al-
though many actions of caloric restriction fall
within the realm of hormesis, this hypothesis has
yet to be rigorously tested. 

Studies on humans and nonhuman
primates

Does caloric restriction retard aging and ex-
tend life in humans? It is not yet possible to an-
swer this often-asked question because a
carefully designed and executed study has not
been done with humans—nor is it likely that one
will ever be done. In lieu of this, studies on the
effects of caloric restriction on surrogates—
nonhuman primates—were started in the 1980s
and early 1990s. 

The rhesus monkey is the primate species
most studied. Since the maximum life span of
this species is estimated to be forty years, infor-
mation on the effect of caloric restriction on the
length of life of the rhesus monkey will not be
available until the year 2025 at the earliest. Thus
far, however, many of the effects of caloric re-
striction found in rats and mice have also been
observed in the rhesus monkey. For example, as
in rodent species, caloric restriction in the rhesus
monkey decreases body temperature, decreases
blood glucose and insulin levels, and increases
insulin sensitivity. This kind of information indi-
cates that caloric restriction may have an antiag-
ing action in the rhesus monkey similar to that in
rats and mice. However, one must be cautious
about jumping to any conclusions since the rela-
tionship between a particular physiological effect
of caloric restriction and its antiaging action still
remains to be established in rodents. 

In rhesus monkeys, caloric restriction de-
creases the risk factors for age-associated cardio-

vascular diseases. It decreases both body fat and
its age-associated increased distribution to the
abdominal region, as well as decreasing the
blood level LDL (‘‘bad’’) cholesterol and increas-
ing that HDL (‘‘good’’) cholesterol. It also im-
proves glucose tolerance and prevents the
development of Type II diabetes. Nevertheless,
a definitive answer regarding the antiaging ac-
tion of caloric restriction in the rhesus monkey
awaits the findings of the longevity studies. 

Future research directions

Calorically restricted rats and mice are im-
portant tools for learning about basic biological
processes that underlie aging. Indeed, the find-
ings to date have focused research on the poten-
tial importance of oxidative stress in aging, and
have also drawn attention to a possible role of
blood glucose and insulin levels. Additionally,
this research has provided further evidence of a
relationship between resistance to stressors and
retardation of aging. 

Understanding the mechanisms underlying
the antiaging action of caloric restriction could
well yield insights on possible interventions for
the retardation of human aging. The develop-
ment of pharmacological agents with antiaging
actions similar to those of caloric restriction is a
particularly promising possibility. Even if long-
term caloric restriction were conclusively demon-
strated to extend life in humans, however, it is
not likely many would undertake such a Spartan
existence. Thus, there may be need for a more
palatable regimen, such as a daily pill. 

It is anticipated that research in the twenty-
first century will focus on defining the mecha-
nisms responsible for the antiaging action of calo-
ric restriction. Genetically engineered mice are
increasingly being used in this endeavor. In such
mice, specific genes are either underexpressed
or overexpressed. Although conceptually ap-
pealing, interpretations of such studies are prob-
lematic for at least two reasons. One, it will be a
Herculean task for an investigator to establish
that the mouse has been altered only in regard
to the particular characteristic or characteristics
being assessed. Moreover, the antiaging action of
caloric restriction may be due to the action of
more than one gene; if so, the manipulation of
a single gene might provide little or no insight.
The probability is infinitesimal that a mouse
could be designed with the appropriate level of
expression of several genes involved in the an-
tiaging process. 
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Another new approach being increasingly
used is gene expression profile methodology, in
which a broad array of genes are assessed. In one
such study, although only 5 to 10 percent of the
genome was monitored, caloric restriction was
found to affect the expression of more than one
hundred genes. Thus assessment of the entire
genome may find the expression of well over one
thousand genes to be modified by caloric restric-
tion. With so many genes influenced, it will be in-
credibly difficult to interpret the findings in
regard to the mechanism(s) responsible for the
antiaging action of caloric restriction. 

For these reasons, it will be a formidable un-
dertaking to determine the mechanisms of the
antiaging action of caloric restriction, though the
thoughtful use of currently available methodolo-
gies, as well the employment of new technolo-
gies, should eventually bring success. 

EDWARD MASORO

See also DNA DAMAGE AND REPAIR; GENETICS: GENE EX-

PRESSION; LIFE SPAN EXTENSION; LONGEVITY; NUTRI-

TION; STRESS. 
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NUTRITION, DIETARY
SUPPLEMENTS

Although Americans have long been con-
suming vitamin and mineral supplements, it was
only in the 1980s and 1990s that a direct relation-
ship between diet and health (and, therefore, the
potential beneficial role for nutrient supple-
ments beyond the minimum amounts required
to avoid deficiency) became apparent. The elder-
ly population is the most diverse and heteroge-
neous of any age group, and determining the
nutritional needs of older adults is challenging
because their physiology, medical conditions,
lifestyles, and social situations are different from
those of younger people. 

Overview of dietary supplement use

Findings from the Third National Health
and Nutrition Examination Survey, 1988–1994
(NHANES III) suggest that 40 percent of Ameri-
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cans use dietary supplements. Total sales of di-
etary supplements in the United States in 2000
were estimated to be 16 billion dollars. Between
the years 1990 and 1997, the prevalence of high-
dose vitamin (megavitamins) use increased by
130 percent, while the use of high-dose herbal
supplements rose 380 percent. Supplement use
has been shown to increase with age, is consistent
with more healthful lifestyles, and is reflective of
higher family income and level of education. Ap-
proximately 56 percent of middle-aged and
older adults consume at least one supplement on
a regular basis. 

Regulation of dietary supplements

The Dietary Supplement Health and Educa-
tion Act (DSHEA) of 1994 laid the foundation for
the current regulatory framework for dietary
supplements. Dietary supplements have been
defined by DSHEA as products (other than to-
bacco) intended to supplement the diet that bear
or contain one or more of the following dietary
ingredients: a vitamin; a mineral; an herb or
other botanical; an amino acid; a dietary sub-
stance to supplement the human diet by increas-
ing the total dietary intake; or a concentrate,
metabolite, constituent, extract, or combination
of any of the ingredients described above. This
law amended the Federal Food, Drug, and Cos-
metic Act of 1938 ‘‘to establish standards with re-
spect to dietary supplements.’’ 

Under DSHEA, the U.S. Food and Drug Ad-
ministration (FDA) regulates safety, manufactur-
ing, and product information—such as claims on
product labels, package inserts and accompany-
ing literature. However, the FDA cannot require
testing of dietary supplements prior to market-
ing. 

Key nutrients for elderly persons

There is increasing evidence that B vitamins
play a role in preventing blood vessel diseases
and in maintaining normal neurologic function.
Antioxidants help fight oxidation in the body,
and thereby reduce chemical damage that may
contribute to heart disease, cancer, cataracts,
macular degeneration of the eyes, neurodegen-
erative diseases, and possibly even aging itself.
The need for vitamin D and calcium in the pre-
vention of osteoporosis due to bone mineral loss
is well established. 

Most elderly people do not get enough calci-
um. The optimal intake of calcium is not known,

but the current recommended adequate intake
(AI) for men and women over age fifty is set at
1,200 mg daily. Vitamin D status diminishes with
age due to decreased dietary intake, decreased
vitamin D absorption, decreased sun exposure,
decreased skin synthesis of vitamin D, and de-
creased formation of active vitamin D in the kid-
ney. Results from a number of research studies
indicate that intake of calcium and vitamin D
supplements can reduce the loss of minerals
from bone. 

Vitamin B12 is another nutrient that has been
shown to be deficient in elderly persons. Ten to
30 percent of older adults may be unable to ab-
sorb naturally occurring vitamin B12 from their
diet due to gastrointestinal disorders, but they
can absorb B12 in fortified foods and dietary sup-
plements. It is advisable for adults over 50 to
meet their recommended intake by consuming
foods fortified with B12 or supplement contain-
ing B12. 

Folate, another B vitamin, plays a crucial role
in modulating the level of homocysteine, an
amino acid normally found in blood. There is ac-
cumulating evidence that elevated homocysteine
is an independent risk factor for heart disease
and stroke. In the United States, fortified foods
such as cereal and grains are a major source of
folic acid, the synthetic form of folate, and the
diets of most adults now provide recommended
amounts of folate. 

Numerous epidemiological studies have sug-
gested that foods rich in dietary antioxidants,
such as vitamin C, vitamin E, selenium, and the
carotenoids, may reduce the risk for chronic dis-
ease. However, insufficient evidence exists to
conclude that such nutrients, even in very high
doses, such as may occur in the form of dietary
supplements, will reduce the risk of disease. 

Supplementation with modest doses of a
combination of micronutrients may enhance im-
mune function in older adults. For example,
both zinc and vitamin B6 deficits have been
shown to alter immune function in the elderly,
a condition which can be improved with supple-
mentation. 

Evidence is emerging from well-designed
randomized clinical trials to suggest some herbal
supplements are beneficial. However, it is not
fully understood how many herbal preparations
work, nor is the active component always known.
Of the nearly two thousand herbal products in
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use, very few have been adequately tested for ef-
ficacy and toxicity. Concern also exists for poten-
tial herb-drug interactions (as well as drug-
supplement interactions)—an estimated 15
million adults took prescription medications con-
currently with herbal remedies and/or high-dose
vitamins in 1997. 

A continuing challenge for consumers, as
well as health care professionals, is the lack of in-
formation about dietary supplements, including
their effectiveness, safety, standard dosage, side
effects, interactions with medications and foods,
and how they affect medical conditions. For
some supplements, the evidence is considered
substantive enough to warrant recommenda-
tions for usage, notably for calcium, vitamin D,
vitamin B12 and folic acid. When considering a
supplement, consumers should look for ingredi-
ents in products with the U.S.P. notation, which
indicates that the manufacturer followed stan-
dards of preparation established by the U.S.
Pharmacopoeia. It is important to realize that the
label term natural does not guarantee that a
product is safe, and consumers should read all la-
beling and dosage information carefully. 

REBECCA B. COSTELLO
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NUTRITION, OBESITY
Obesity refers to the presence of excess total

body fat (i.e., increased adipose tissue, or in-
creased adiposity). Obesity is assessed by many
different methods, and its exact definition varies
widely. The so-called gold standard for the mea-
surement of adiposity (degree of fatness) is un-
derwater weighing, in which a subject is placed
in a tank of water with only the head above the
water line. The amount of space displaced by the
subject*apos;s body (i.e., the rise in the water
level) indicates the body*apos;s volume; that
number is then compared to the subject*apos;s
total weight (obtained on a balance scale), which
determines the percentage of fat in the body. In
2002, the most accurate method for measuring
total body fat, as well as body composition, was
dual-energy X-ray absorptiometry, or DEXA.
This instrument used in DEXA scans the entire
body and, based on differences in the density of
different tissues, calculates the bone mass, the
lean tissue mass, and the fat mass. Percent body
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Figure 1
Prevalence of overweight and obese adults adults by sex and age, 1997.

SOURCE: Centers for Disease Control/National Center for Health Statistics, National Health Interview Survey, 1997

fat is the amount of fat tissue relative to the total
body weight. 

As people age, body composition changes
very gradually, with both total body weight and
amount of body fat increasing into the fifties and
sixties (see Figure 1). In later years, body weight
usually stabilizes or declines slightly, while body
composition changes to produce a greater per-
centage of body fat. 

The most commonly used method for assess-
ing degree of obesity is the Body Mass Index
(BMI). The BMI is calculated from the height
and weight. It was developed using metric num-
bers and is based on the following equation: 

BMI = weight (in kilograms) divided by
height (in meters squared) 

In order to calculate the body mass index
using pounds and inches, use the following for-
mula to get BMI: 

Step 1: Multiply weight in pounds by 705
Step 2: Divide the answer by height (in inches)
Step 3: Take that answer, and divide in again by

height (in inches)

Table 1 shows a break down of body mass index
by weight and height. 

BMI is not a perfect measurement of the de-
gree of fatness. For example, body builders can
increase their weight without increasing their fat
level. Similarly, elderly persons can have re-
duced muscle mass, which means that, for a
given weight or BMI, they show a higher per-
centage of fat. Nevertheless, for the vast majority
of persons, the BMI is a good indicator of obesi-
ty. 

The National Institutes of Health (National
Heart, Lung, and Blood Institute) has developed
‘‘Clinical Guidelines on the Identification, Evalu-
ation, and Treatment of Overweight and Obesity
in Adults.’’ These guidelines define two major le-
vels of excess body weight: overweight, which is
a body mass index number of 25 to 29.9; and
obese, which is a body mass index number of 30
or greater. Further, the institute’s guidelines are
in accordance with the standards created by the
World Health Organization, which allow for sev-
eral degrees of obesity ranging from moderate to
severe, all within the obese category. These de-
grees are shown in Table 2. With each increase
in body mass index, there is an increase in the
risk of comorbidities (obesity related diseases). As
noted above, BMI tends to increase from early
adulthood to late middle age, and this increase
is primarily due to an increase in fat accumula-
tion (Wolf and Colditz). In addition to this natu-
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Table 1
Body Mass Index—BMI (kg/m2)

SOURCE: Author

ral change in body weight with aging, increased
body weight in general is associated with higher
rates of mortality (see Figure 2). 

There is controversy about the contribution
of body fat to mortality in the elderly. Some
studies indicate that link between increased body
fat and the increased risk of death is limited to
people in the age range of twenty to sixty.
Around age sixty, those studies say, the contribu-
tion of body fat to an increased risk of death de-
creases until it is negligible. Nevertheless, obesity
has been identified as the second leading cause
of preventable death in the United States (Mc-
Ginnis and Foege). 

Causes of obesity. For most individuals, the
underlying cause of obesity is unknown. Strong
evidence suggests that the degree of obesity is, in
part, hereditary, the result of genes transmitted
from the mother and the father. Estimates as to
how large a role heredity and genes plays in obe-
sity range from 30 to 70 percent. The remaining
factors that contribute to obesity are thought to
be environmental and behavioral factors, such as
the ready availability of high calorie foods and
the reduced levels of physical activity required
on the job and in day-to-day activities. 

Only a few people can trace their obesity to
a precise gene defect. For example, in 1994 a

gene was identified in rats and in mice which,
when mutated or defective, caused them to be-
come very obese (Zhang et al.). This gene,
dubbed the ob (obese) gene, governs the produc-
tion of a protein called leptin. Leptin is made by
the adipose tissue and is released into the circula-
tion system, where it is transported to other tis-
sues containing the receptor for this protein,
which is called the leptin receptor. Defects in ei-
ther the leptin or the leptin receptor can result
in obesity, but this form of obesity is very rare.
Defects in a number of specific other genes can
result in obesity in rodents, and scientists have
identified the human counterparts to those
genes. Nevertheless, all of the known gene muta-
tions added together account for fewer than 100
cases of obesity in humans. In addition, there are
a number of very rare genetic syndromes that are
characterized by obesity, including, for example,
Prader-Willie Syndrome and Pickwickian Syn-
drome. Even when those syndromes are factored
in, less than one percent of obese persons have
a known genetic cause of their obesity. 

Some scientists believe that most of the ge-
netic contribution to obesity is conveyed by the
interactions of many different genes on many
different chromosomes, each contributing in
some small way to obesity. Genes interact with
each other and with the environment, thus fur-
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Figure 2
BMI and Age-Related Mortality

SOURCE: Adapted from Waaler, H. T. Acta Med Scand. 679 (supplement) (1984): 1–56.

ther complicating the medical community’s abili-
ty to identify the exact causes of obesity, and as
noted, the degree of obesity often naturally in-
creases with age from the thirties to the sixties,
further complicating the assessment of causes of
obesity. 

Additional risks

In addition to increasing the risk of death,
obesity carries with it many other physiological
changes that contribute to reduced health or in-
creased morbidity (illness) (Bray and James).
Obese persons have a higher likelihood of devel-
oping type 2 diabetes and cardiovascular disease.
They also have a greater incidence of gallstones,
joint disorders, certain cancers, and sleep apnea.
In addition, obese persons frequently suffer
from discrimination due to their body weight.
Recent studies of the very obese in which signifi-
cant weight loss was achieved and sustained
using various gastrointestinal (stomach and in-
testinal) surgical procedures showed a great re-
duction in the illnesses listed above after obesity
was reduced (Sjostrom et al.). Also, in nonhuman
primates, the long term restraint of calories, ad-
justed to maintain a health body weight and to
prevent the development of obesity, has been
shown to prevent (or greatly delay) the develop-

ment of the adult onset of Type 2 diabetes, which
is the type most often associated with obesity
(Hansen and Bodkin). In 2001, evidence sug-
gested that the life long restraint of caloric intake
sufficient enough to prevent the development of
obesity also would postpone the average age of
death and possibly extend overall life span (Han-
sen). The mechanisms underlying this improved
morbidity and mortality through obesity preven-
tion and calorie restraint are not yet known. 

BARBARA C. HANSEN
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Table 2
Obesity is usually measured as body mass index (BMI).

NOTE: BMI = Weight (kg)/Height (km2)
SOURCE: Author
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O
OCCUPATIONAL THERAPY

The primary focus of occupational therapy is
enabling individuals to participate actively and
meaningfully in their day to day lives. Occupation
is defined as any meaningful activity a person
may do throughout the course of a day, includ-
ing taking care of one’s self (self care), contribut-
ing to society through paid and unpaid work
(productivity), and simply enjoying life (leisure).
Individuals may experience many obstacles to
participating in occupations as a result of the
aging process, disability, environmental change,
or other circumstances. Occupational therapists
may work in the home, hospital, clinic, or com-
munity setting to enable clients to adapt to or
overcome obstacles and optimize their involve-
ment in daily life. 

The ability to perform an occupation is im-
pacted by interaction between the activity, the
skills, and attributes of the individual and the en-
vironment. Occupational therapists strive to op-
timize performance by facilitating a positive
interaction between the components of the per-
son, environment, and occupation. Identified
areas of concern for occupational therapy can be
grouped into the three broad categories: self
care, productivity, and leisure. 

Self-Care

The area of self-care encompasses all of the
tasks an individual does throughout the day to
look after his or herself. It includes activities such
as personal care, functional mobility, and com-
munity management. Personal care includes
such tasks as feeding oneself, bathing, personal
hygiene, dressing, and toileting. Activities in-

volved in community management may include
driving, taking public transportation, grocery
shopping, completing community errands, and
managing one’s finances. 

The aging process or disabilities affecting an
older person may lead to difficulties in complet-
ing self-care occupations. For example, de-
creased balance or strength may make it difficult
for older people to get about their home or com-
munity independently and safely. Disabilities
such as arthritis can make seemingly simple tasks
such as washing one’s feet or doing up buttons
or zippers extremely difficult. The onset of a de-
mentia such as Alzheimer’s may impact a per-
son’s ability to carry out effectively personal care
activities or to manage their finances. 

Occupational therapists play a valuable role
in addressing the difficulties encountered in per-
forming self care occupations as a person ages.
The occupational therapist can assess the client’s
ability to complete a chosen occupation, such as
bathing. During the assessment process, the
therapist needs to consider a variety of factors in-
cluding the client’s goals, individual abilities and
limitations, the environment, and the nature of
the task itself. Depending on the situation, inter-
vention may focus on the individual, adapting
the environment, or modifying the task. For ex-
ample, a goal identified by a client may be to re-
gain independence with bathing. In this situation
the therapist may work to help the client to de-
velop the strength needed to get in and out of the
tub, they may recommend modifying the envi-
ronment to include an assistive aid such as a grab
bar, or suggest the client consider adapting the
task by sitting on a bath chair. Regardless of the
method of intervention the focus is on enabling
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the clients to reach their goals, in this example in-
dependence with bathing. 

Productivity

Productivity refers to an individual’s contri-
butions to society through both paid and unpaid
work. Older adults often take part in the produc-
tivity occupations of household management,
caring for family members, volunteer work, or
paid employment. The physical and/or cognitive
limitations that older adults may encounter can
affect an individual’s ability to fulfill productivity
roles and responsibilities. For example, following
a stroke individuals may experience a loss of
function in their dominant hand making many
household tasks—carrying a pot, opening a can,
or pouring a cup of tea—difficult with the use of
only one hand. The occurrence of a stroke may
also impact an individual’s memory, concentra-
tion, or attention span, leading to potential safety
concerns in the kitchen, such as leaving items on
the stove unattended or forgetting to turn off the
burner. 

The maintenance of skills necessary to man-
age a household and remain in their own homes
is often of primary importance to older adults.
Occupational therapists work with individuals
and their families to promote independence and
safety in the home environment. By addressing
the physical or cognitive limitations, modifying
the task or adapting the environment and sup-
port structure, the occupational therapist en-
ables individuals to meet their household
management responsibilities. 

Leisure

In late adulthood, individuals place great im-
portance on their leisure time, often pursuing
hobbies, interests, and opportunities for social-
ization. Leisure activities may include quiet rec-
reation such as reading or crafts, active
recreation such as travel or community outings,
and socialization such as visiting with friends and
family. Many older adults have hobbies which
they have participated in throughout their lives
and may now have difficulty completing due to
new physical or cognitive limitations. For exam-
ple, knitting can become difficult as a result of
pain experienced from arthritis in the hands. An
occupational therapist can facilitate a hand ther-
apy program to improve the range of motion
and strength of the client’s hands or adapt the

knitting needles so the client is able to continue
knitting. Spending time with family often plays
a meaningful role in an individual’s life. Occupa-
tional therapy is beneficial in providing sugges-
tions to allow a client to interact with family or
friends. For example, a therapist might suggest
adapting a telephone for an individual with a vi-
sion impairment to facilitate communication with
family members. 

Summary

Occupational therapists are integral mem-
bers of the older adult’s health care team. By pro-
moting the maintenance and development of the
skills required for the job of living, occupational
therapists enable clients to participate in those
activities that are most important to them.
Whether the goal be continuing to live indepen-
dently, caring for a family member, or maintain-
ing participation in individual pursuits, the
occupational therapist can foster and enhance an
older adult’s quality of life. 

TOBI FLEWWELLING
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OLDER AMERICANS ACT
The Older Americans Act (OAA) is the prin-

cipal piece of federal legislation designed to pro-
vide a range of community services to adults age
sixty and above. The law was enacted in 1965,
during a time when the federal government was
inaugurating a broad range of domestic social
policies. The overarching goal of the OAA—to
promote the independence of older Americans—
has remained largely unchanged since its enact-
ment. However, there have been important
changes in emphasis and strategy within that
overarching framework. In addition to assuring
provision of a range of services to older Ameri-
cans, the OAA was also central to creating an in-
frastructure of organizations and advocates
working on behalf of older adults at the state and
local levels and in the private as well as the public
sector. Despite limitations in funding and modifi-
cations in direction over the years, the OAA can
be judged to have generated significant improve-
ments in the lives of older adults since 1965. 

Development of the Older Americans Act

Important as it has been in making social ser-
vices available to older people, the OAA was a rel-
atively minor item among the legislation that was
enacted by the federal government during the
mid-1960s. The major aging-related policy event
of the time was the enactment of Medicare, the
federal health insurance program for the elderly.
Yet, had it not been for the struggle surrounding
Medicare, the OAA probably would never have
been passed. That is because many different indi-
viduals and organizations mobilized on behalf of
Medicare, but not all of them were doctors, hos-
pitals or other providers concerned only with ac-
cess to health care. Many older people and their
advocates wanted the federal government to rec-
ognize the presence and needs of older Ameri-
cans in a broader and more symbolic way than
Medicare alone could do. Many professionals,
providers of non-health-related services, also
wanted federal financial support for their ser-
vices (Binstock). 

As a result of these twin pressures, the OAA
was passed as a piece of legislation that served
both to give symbolic recognition to the presence
of older Americans in national life and to provide
to them community-based services beyond those
associated with health care alone. Title I of the
OAA was very clear on both of these points, de-
claring that ‘‘the older people of our Nation are

entitled to secure full and free enjoyment of the
following objectives’’ and going on to list ten
broad areas in which the federal government
should act on their behalf. 

While these objectives extended to income
maintenance, employment, and housing, among
others, the remainder of the OAA itself concen-
trated principally on the organization and provi-
sion of social services to be provided to older
people living in their homes in their communi-
ties. Title II established the Administration on
Aging within the federal Department of Health,
Education, and Welfare (which became the De-
partment of Health and Human Services in
1977). The Title III community grant program
was by far the most important of the original ti-
tles in the act. It provided federal matching
funds to the states to establish State Units on
Aging, which would serve as focal points for
state-level activities directed toward older peo-
ple. Title IV authorized a research, demonstra-
tion, and training grants program, and the
original Title V established an advisory commit-
tee on aging within the Department of Health,
Education, and Welfare. 

Despite its broad mandate, early funding
under the OAA was very small by the standards
of the federal government, only $7.5 million in
1966 and $10.3 million in 1967. These dollars
were barely sufficient to help the new state agen-
cies get off the ground and to fund a few service
efforts, mainly in senior centers. Indeed, there
was talk in 1970 of eliminating the program be-
cause so little was being done (Sheppard). 

However, events in 1971 led to a massive and
unexpected increase in the size and scope of the
OAA program. The precipitating event was a
speech that President Richard Nixon gave to the
White House Conference on Aging held that
year (Pratt). The president was opposing a 20
percent increase in Social Security benefits being
proposed by the Democrats, and in order to
please his audience of 4,500 older Americans, he
focused his attention on the small but appealing-
ly named Older Americans Act. The president
called for a five-fold increase in appropriations to
the level of $100 million and the creation of new
sub-state area agencies on aging that would plan
aging services in over six hundred planning and
service areas. Thus, even though the president
continued to oppose the much more expensive
increase in Social Security benefits, the audience
gave him a standing ovation for these remarks,
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and the Older Americans Act—almost over
night—became one of the nation’s largest social
services programs. 

OAA programs continued to grow rapidly
throughout the 1970s. The area agencies on
aging were established, and they succeeded in
pressing both federal and state governments for
more OAA money. In 1972 a new nutrition pro-
gram was added to the OAA, one that today rivals
the social services under Title III in size and im-
portance. The best indicator of the OAA’s
growth, however, is the enormous increase in ap-
propriations, increasing from $7.5 million in
1966 to over $900 million in 1980 (see Table 1).

The major spending increases came in the
social services and nutrition programs and also
in a new community services employment pro-
gram for low income older people. By the end of
the decade, there was in place what one analyst
referred to as ‘‘the aging network’’ (Estes), con-
sisting of the federal, state, and area agencies,
and the literally thousands of direct service orga-
nizations that these governmental bodies con-
tracted with for actual services provision. 

This expansion of programs and spending
under the OAA during the 1970s is important for
several reasons. First, services were made avail-
able to many more older people than would have
been possible with more modest growth. Second,
the new aging network became a political force,
being able to both lobby for increases in OAA ex-
penditures and around issues of broader con-
cern to older Americans. Third, the growth and
the leveling off that came in the 1980s was indica-
tive of broader changes in aging politics that
were emerging by the late 1970s. And fourth, the
aging network had sufficiently institutionalized

Table 1
Federal Expenditures Under the OAA

SOURCE: Author

itself by the dawn of the more conservative 1980s
and the presidency of Ronald Reagan so that it
was able to maintain itself quite successfully while
programs elsewhere were being dramatically
downsized (Hudson, 1994). 

Since the early 1980s, the OAA has been
largely in a consolidation mode. Some modifica-
tions and additions have occurred, but its size
and mission have remained relatively un-
changed. Thus, on the matter of funding, appro-
priations reached $953.7 million by 1983, but
seventeen years later had only risen another
$350 million to $1.3 billion. These increases av-
erage out to roughly $20 million a year in com-
parison to the 1970s, where the average annual
increases approximated $90 million per year.
Other significant legislative changes over this lat-
ter time period include new authorizations for
in-home services for frail elders, long-term care
ombudsman program, health education and ill-
ness prevention programs, prevention of elder
abuse and neglect, and a heightened emphasis
on the needs of older people with greatest eco-
nomic and social needs (U.S. Administration on
Aging, 1999). More recently, new attention has
been devoted to intergenerational concerns and
the needs of those providing care to the frail el-
derly. Organizationally, the biggest change was
the elevation of the Commissioner on Aging—
head of the Administration on Aging—to the
rank of Assistant Secretary for Aging within the
Department of Health and Human Services. 

After considerable modification over the
years, the titles authorized under the OAA most
recently are as follows: Title I: Objectives; Title
II: Administration; Title III: Supportive Ser-
vices, Meals, In-Home Services Preventive
Health Services; Title IV: State and Local Inno-
vations and Projects of National Significance;
Title V: Senior Community Service Employment
Program (administered by the Department of
Labor); Title VI: Grants to Indian Tribes; Title
VII: Vulnerable Older Americans/Senior Rights.

Issues under the Older Americans Act

Eligibility for benefits. The spirit and for-
mal wording of the OAA holds that all citizens
over the age of sixty are eligible for OAA-funded
services. Yet, whether the amount is $7.5 million
or $1.3 billion, there is nowhere near enough
funding for all those over sixty to benefit from
the program. Even so, from the very beginning
there has been strong pressure that the OAA
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should not be ‘‘means-tested,’’ that is, have provi-
sions whereby individuals would have to demon-
strate that their income is below a given level
before they could receive services. Such pro-
grams have long been associated with ‘‘welfare,’’
and Congress has consistently made clear that it
did not want services under the OAA to have any
such connotation. 

The eligibility dilemma OAA administrators
have long faced, then, is how to concentrate or
target benefits on older people deemed the most
in need of services without imposing a formal
means test. The emphasis on who, in fact, are
vulnerable populations for OAA purposes has
varied over time, but the following conditions
and populations have been invoked: those in
greatest economic or social need, rural older
people, low-income minority individuals, the
frail and disabled, and members of different ra-
cial and ethnic groups. Apart from these varia-
tions in emphasis, the more important point is
that OAA programs in most parts of the country
have devoted services disproportionately to
older people who are poor, of minority status,
and frail (Holt; Justice). 

In more recent years, this last issue of frailty
has increasingly dominated both eligibility and
spending decisions under the OAA. The aging of
the American population and especially the
aging of the older population itself have meant
that more individuals are suffering from chronic
illness and disability than ever before. As a result,
many state and area agencies find themselves
doing what is occasionally referred to as ‘‘func-
tional means-testing,’’ that is, determining how
limited people are when it comes to basic daily
tasks such as dressing and walking. Services are
now usually limited to those with several such
‘‘deficits,’’ and they are frequently available only
to individuals with limited incomes. Adding a
home-delivered meals component to the OAA’s
nutrition program and adding a new subtitle to
the act directed at in-home services makes clear
this new emphasis on frail elderly people. 

Mission and benefits

Within the rubric of supporting indepen-
dent living for older people, the OAA has long
had a multiple mission. Most clearly, the state
and area agencies were to plan for the elderly’s
service needs and to contract with private agen-
cies that would then provide those concrete ser-
vices. But this entire aging network was also

charged with serving as an advocate for older
people and as a coordinator of services that were
provided by large agencies—such as mental
health departments—that were outside of this
network itself. Indeed, the very establishment of
a ‘‘network’’ was seen by some as detracting from
this larger infusion function that the OAA’s de-
signers had very much in mind (Hudson, 1986).

During the act’s early years, there was con-
cern that these different mandates would weaken
the overall impact of the OAA and those working
under it. However, more recent events, largely
outside of the control of any of these individuals,
have lessened that concern. First, the network
has become sufficiently large in the context of
other human services agencies that it could both
provide and advocate in ways that made the
functions synergistic rather than separate. Sec-
ond, the growing frailty of the older population
brought the OAA, and agencies operating under
it, increasingly into the world of long-term health
care. In this arena, aging network agencies
found themselves involved with the much larger
Medicaid health care program. While Medicaid
serves low income people of all ages, roughly
one-third of Medicaid expenditures are directed
toward frail elders, living either in nursing
homes or in the community. The nature of the
OAA and Medicaid interface varies greatly
around the United States, but in some states the
Medicaid money dedicated to these older indi-
viduals has completely or partially come under
the aegis of the state unit on aging. In recent
years, many states have also appropriated addi-
tional money directed toward care of communi-
ty-based elders, with these monies usually
administered by aging network agencies. And,
attesting in particular to the issue of disability,
today roughly half of the traditional state units
on aging also have administrative responsibility
for disabled adults who are under the age of sixty
(Justice). 

Intergovernmental and administrative
issues

In the formal terms of federalism, the OAA
is a federal-state grant-in-aid (GIA) program
whereby the federal government makes funds
available to the states and requires that they fol-
low certain guidelines and contribute monies of
their own on a matching basis. Most of the grants
initiated in the 1960s—such as the OAA—tended
to be ‘‘categorical,’’ that is they contained quite
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rigid federal requirements in order for states to
receive federal funding. Because states were si-
multaneously administering many grants, they
often found coordinating different federal re-
quirements very cumbersome. As a result, more
recent GIAs are ‘‘block grants,’’ giving states
much more flexibility in grant administration
(Holt). This trend has held in the case of the
OAA, where today states enjoy much greater
choice in services to be delivered (e.g., home or
congregate meals) and around agreements to be
struck with other state-level agencies (e.g., the
state Medicaid agency). 

This trend in federalism, new pressures
being brought on state governments by increas-
ing numbers of frail elders living in their states,
and twenty years of nearly level federal funding
for the OAA have combined to make the states in-
creasingly important in aging-related policymak-
ing. Unlike the early years of the OAA, when the
states were heavily dependent on both OAA dol-
lars and AoA (Administration on Aging) approv-
als, the situation today finds the states in the lead
in the design and funding of new programs with
both the OAA and AoA playing a secondary role.
Problematic as this might seem, ironically, it is in
keeping with what OAA’s founders actually had
in mind in 1965. Their hope was that the OAA
would stimulate initiative and innovation in state
governments and that, having served as a cata-
lyst, the OAA itself might become a less central
player (Hudson, 1995). 

Conclusion

After very shaky early years and a remark-
able spurt of growth in the 1970s, the OAA has
had a fairly stable history in more recent years.
However, attention has shifted from addressing
the preferences of relatively able older people
living in the community to meeting the needs of
very frail people in hopes of allowing them to re-
main in the community. As a result of this ‘‘geri-
atric imperative,’’ the OAA, and especially the
aging network agencies it brought into existence,
have found themselves increasingly drawn to the
world of long-term health care. Given that these
clients’ needs are multifaceted and the agencies
serving them are multiple in number, it has be-
come increasingly important for individual states
to tailor their response to these new pressures in
a coordinated manner. Many of the agencies cre-
ated through the OAA have been key players
across the nation in implementing these coordi-
nated long-term care efforts. 

Because the OAA itself has not grown during
this period of long-term care expansion, it has
become a relatively smaller element in this new
and larger service universe. And the Administra-
tion on Aging—charged with running the OAA
from Washington—has itself been weakened by
years of personnel and funding cuts. Indeed,
AoA’s most recent strategic plan is again reminis-
cent of the symbolism of the early years, speaking
of the need ‘‘to provide leadership,’’ ‘‘promote
cross-cutting initiatives,’’ and ‘‘gerontologize
America’’ (U.S. Administration on Aging, 1985).
Yet, those who designed the OAA and those who
continue to oversee it from today’s AoA can take
considerable solace in the fact that many state
and other agencies operating from the now ubiq-
uitous ‘‘aging network’’ are playing leadership
and cross-cutting roles across the nation. 

ROBERT B. HUDSON

See also ADMINISTRATION ON AGING; AREA AGENCY ON

AGING; CONGREGATE AND HOME-DELIVERED MEALS;
HOME CARE AND HOME SERVICES; MEALS; MEDICAID; SE-
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THE OLDEST OLD
As many nations of the world experience

aging populations, attention is increasingly turn-
ing to changes within the older population itself,
especially changes in the age structure of this
older population. As a general statement, over
time the elderly population is likely to become
older; such a phenomenon is important because
there are likely to be important differences
among age groups within the older population,
such as health status and economic well-being. 

The aging of the older population occurs
primarily because of reductions in death rates,
which in many countries have become concen-
trated in the older ages. In the United States, for
example, life expectancy at birth increased by
more than 50 percent during the twentieth cen-
tury; not surprisingly, most of the increase was
due to reduced mortality among children and
the elderly. However, almost all of the declines
in mortality among children occurred prior to
1950, while declining mortality for the elderly
occurred much more recently, during the final
decades of the twentieth century. Thus, while
population aging (the number or share of the
population that has reached some specified
birthday, usually, the sixtieth or sixty-fifth) is
mostly due to reductions in fertility, the aging of
the older population and the rising number and
share of the ‘‘oldest old’’ (conventionally those at
least eighty-five years of age) is mostly due to re-
ductions in old-age mortality. 

To illustrate the dynamics of the oldest old
population, consider census data from the Unit-
ed States, which first became available for this
age group beginning in 1910. That census enu-
merated 167,500 very old Americans who ac-
counted for about two of every thousand of the
nation’s 92 million persons and only 4 percent of
the 3.9 million Americans aged sixty-five or
older. By mid-century, there were 578,000
Americans who had reached their eighty-fifth
birthday. Their share of total population, while
still very small, was about twice what it had been

in 1910. Current estimates of the very old popu-
lation of the United States suggest nearly 4.3 mil-
lion individuals or about fifteen of every
thousand Americans. In the past half century,
the number of oldest old Americans has risen
more than seven fold while the national popula-
tion has not even doubled. Forecasts by the U.S.
Bureau of the Census for the next fifty years sug-
gest 19.4 million very old Americans by 2050,
nearly 5 percent of the projected national total
(see Figure 1). 

Gerontologists are particularly interested in
these demographic trends because the oldest old
have historically differed from the more general
older population in many important respects.
While it is not possible to state with any certainty
that this pattern of differences will continue in
the future, there are several interrelated issues
that must be taken into account when contem-
plating the social and economic consequences of
the demographic shifts summarized above. 

Gender issues

The nexus of this issue is suggested by the
sex ratio, or the number of men per one hun-
dred women in a population. The oldest old are
a largely female population—at present there are
forty-three very old American men for every one
hundred very old women, a level much lower
than that found for the younger (persons sixty-
five to eighty-four years of age) elderly—seventy-
six per one hundred—or among the entire pop-
ulation—ninety-six per hundred. Such a pattern,
which would be characteristic of almost any na-
tional population, simply reflects the lifelong ad-
vantage women have with respect to mortality.
Due to this mortality difference and the custom-
ary pattern of men marrying women a few years
younger than themselves, the very old popula-
tion is overwhelmingly composed of widows. 

In countries such as the United States, where
old-age pensions tend to be earnings based, and
where women have only recently spent much of
their adult life in the paid work force, the oldest
old tend to fare relatively poorly from a financial
perspective. Since a widow’s pension income may
diminish or disappear altogether, it is not sur-
prising that nearly one in four very old women
is impoverished, compared with less than one in
six very old men, less than one in ten younger el-
derly, and about one in seven of all Americans.
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Figure 1
Older Population by Age: 1900–2050

SOURCE: U.S. Bureau of the Census

Health status

The health status of the very old is also a mat-
ter of considerable interest, especially given that
a significant share of their health-care expenses
is paid with public funds. The proportion of the
population with one or more limitations in the
activities of daily living (ADL) tends to rise sharp-
ly with age. While nearly nine in ten persons
aged sixty-five to sixty-nine reported no prob-
lems with ADLs, this was true for only about 40
percent of the oldest old. A closely related issue
is the extent to which the oldest old population
resides in a nursing home or similar institution,
a living arrangement strongly conditioned by the
health and marital status of the individual (per-
sons with a surviving spouse are far less likely to
be nursing home residents than are the wid-
owed). Fewer than one tenth of Americans aged

eighty to eighty-four resided in a nursing home
when the 1990 census was taken, but the inci-
dence of institutionalization was sharply higher
among oldest Americans; for those age eighty-
five and older, nearly one in four were in a long-
term care environment. This issue is of great im-
port to policy makers at the federal and state le-
vels, since many nursing home costs are paid
through the jointly funded Medicaid program. 

The aging of the oldest old

Like the U.S. Census Bureau forecasts for a
rapid expansion of the oldest old population, in
both relative and absolute terms, forecasts by the
United Nations Population Division and statisti-
cal agencies of various nations show a similar
trend in practically all nations. In all likelihood,
the aging process so characteristic of both overall
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and elderly populations will characterize the old-
est old as well: currently two-thirds of those aged
eighty-five and over are aged eighty-five to
eighty-nine and less than 2 percent are at least
one hundred. The population forecast for 2050
suggests that only half of that year’s oldest popu-
lation will be in the comparatively young range
of eighty-five to eighty-nine, while more than 5
percent will be centenarians. 

While these future numbers are uncertain,
they should nevertheless give one considerable
pause for reflection. Practically all of the charac-
teristics that have been summarized here are cor-
related with age: widowhood, poverty, and ADL
problems are not only more common among the
oldest old than among younger individuals, but
they are more prevalent among those aged nine-
ty to ninety-four than among those aged eighty-
five to eighty-nine, among those aged ninety-five
to ninety-nine than among those aged ninety to
ninety-four and so on. From a simple cross-
sectional perspective, then, the increase in the
numbers of the oldest old and the aging of this
group would seem to augur poorly for society. 

Outlook for the future

However, the outlook is not necessarily
gloomy. Like any age group in a population, the
oldest old at a specified point in time comprises
individuals with differing lifetime experiences.
Over time, the lifetime experiences of those cur-
rently aged eighty-five and over will be changing.
Thus, the characteristics of the oldest old cannot
be viewed as fixed, either absolutely or relative to
the norm of some other age group. This process,
known as cohort succession suggests that the oldest
old of the future will differ from that of the pres-
ent in some material respects. While health status
deterioration and widowhood seem inevitable
consequences of advancing age, the same need
not be true for poverty. 

Oldest old women of the future will generally
have much more lifetime labor market experi-
ence than do their counterparts today and, ac-
cordingly, greater access to pension income in
their own right. The availability of such pension
income greatly reduces the prospect of poverty.
Furthermore, the amount of education an indi-
vidual has attained will condition her occupation
and earnings history. In the aggregate, a person
with more education will have had access to bet-
ter paying jobs with greater benefits throughout
her working life. As the oldest old of 2000 (per-

sons born prior to the World War I) are gradual-
ly replaced over the next several decades first by
the parents of the baby boom generation and
then by the baby boomers themselves, the aver-
age level of education completed will rise from
less than completion of secondary school to near-
ly one year of college. 

In summary, it seems inevitable that those
aged eighty-five and over will grow in numbers
and proportions for the foreseeable future. At
present, the economic well-being of this group is
generally inferior to that of younger persons.
This situation need not persist, at least to the
same degree, over time because the process of co-
hort succession guarantees that the oldest old of
future decades will differ from those of the pres-
ent in several respects, including more favorable
financial prospects. 

WILLIAM J. SEROW
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OSTEOPOROSIS
Osteoporosis is a bone disease that affects

over ten million Americans and 1.4 million Cana-
dians. Persons with this disease have low bone
mass and structural deterioration of bone tissue.
This causes the bone to become more fragile and
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An elderly woman with a Dowager’s hump caused by
osteoporosis. (Corbis photo by Lester V.
Bergman.)

more likely to fracture. Osteoporosis is often re-
ferred to as a ‘‘silent disease’’ because most peo-
ple are unaware that they have the disease until
they actually sustain a fracture. Although aware-
ness of the disease is growing, many persons re-
main undiagnosed and undertreated. 

Consequences of osteoporosis

Although osteoporosis increases the likeli-
hood of any bone breaking, the typical sites are
the wrist, hip, and vertebrae. It is estimated that
at least one-half of the women and one-eighth of
the men over age fifty will suffer an osteoporotic
fracture in their lifetimes. Hip fractures are
among the most devastating consequences of
osteoporosis. Twenty percent of persons die
within one year of breaking a hip and only one-
third will regain their pre-fracture functional
level. The morbidity from vertebral fractures is
also considerable. The pain from an acute frac-
ture can last weeks to months, and elderly per-
sons in particular may require admission to
hospital for pain management. Chronic back
pain may occur, and persons with multiple verte-
bral fractures may lose height to the extent that
their ribs rest painfully on the top of their pelvic

bones. Economically, osteoporosis resulted in
$13.8 billion of nursing home and hospital costs
in the United States in 1995 alone. 

Risks

Osteoporosis is a multifactorial disease. Al-
though osteoporotic fractures occur most com-
monly in old age, risk factors can be traced back
to childhood. A person’s peak bone strength is
established by the age of twenty. Although many
people think of bone as an inert object, it is actu-
ally a living tissue, continually renewing itself to
correct defects that occur from wear and tear.
Cells called osteoclasts break down areas of bone
and create cavities, which are then filled with
new bone that is produced by the osteoblast cells.
As we age, the rate of bone breakdown exceeds
the rate of bone formation, and bone loss occurs
at a rate of 1 percent each year. This increases to
2 to 5 percent per year during the first five years
after menopause and also increases somewhat
after the age of seventy-five. By the age of eighty,
the average woman will have lost 30 percent of
her skeleton. Thus, it can be understood that the
larger the peak bone mass established in early
life, the more will remain after years of progres-
sive bone loss. A diet low in calcium and vitamin
D and low physical activity in childhood decrease
the peak bone mass and therefore increase the
risk of osteoporosis. Premature menopause (nat-
ural or surgically induced) causes the rapid bone
loss period associated with estrogen deficiency to
occur earlier. Women, because of menopause,
and because of a relatively lower peak bone den-
sity, are at higher risk that men. As bone loss oc-
curs progressively through life, age itself is an
important risk. Other risk factors include exces-
sive alcohol use, caffeine consumption, race
(white or Asian), a thin small frame, and a posi-
tive family history. Medical conditions such as
hyperthyroidism and hyperparathyroidism, and
drugs such as steroids and anticonvulsants, are
also important contributors to osteoporosis. 

Diagnosis

The diagnosis of osteoporosis is often not
made until a typical osteoporotic fracture has oc-
curred. However, patients can be diagnosed ear-
lier by measuring bone density. This is most
commonly done using an X-ray technique called
a DEXA (dual energy X-ray absorptiometry)
scan. The bone density of the person is then cal-
culated as the number of standard deviations
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(SD) above or below the average value of a
healthy young adult. The lower the bone density,
the higher the risk of fracture. The WHO (World
Health Organization) defines osteoporosis as a
bone mineral density 2.5 SD below the young
adult average. Other methods such as heel ultra-
sound and CT scans can also be used, although
they have not been as extensively studied.
Screening for osteoporosis is a controversial area
and guidelines vary, but all recommend individ-
ual consideration of the person’s risk factors and
the treatment being considered. 

Treatment

The best treatment for any disease is preven-
tion. To maximize bone density, attention must
be paid to ensuring adequate calcium and vita-
min D intake, frequent weight-bearing exercise,
and minimal alcohol and cigarette use from an
early age. Estrogen and other medications such
as bisphosphonates can decrease the amount of
bone lost at the time of menopause. Persons re-
quiring steroids for prolonged periods of time
can be treated with bisphosphonates. Even
among persons with established osteoporosis,
there is much that can be done to reduce further
bone loss, increase bone density, and, most im-
portantly, prevent fractures. As many persons
have a diet deficient in calcium and vitamin D,
supplements are often needed to ensure a daily
intake of 1200–1500 mg of elemental calcium
and 400–800 IU of vitamin D. Medications that
decrease bone turnover include estrogen,
SERMs (selective estrogen receptor modulators,
such as raloxifene), bisphosphonates (such as eti-
dronate, alendronate, and risedronate), and cal-
citonin. These have been proven to increase
bone density and to reduce vertebral fractures.
Estrogen, risedronate, and alendronate have also
been proven to decrease the risk of hip fracture.
The selection of the best medication for the indi-
vidual person depends on their other illnesses
and risk factors, consideration of potential side-
effects, and cost. Although much attention is fo-
cused on increasing bone density, equally, if not
more important, are measures to reduce the falls
that lead to fractures. Exercise, especially balance

and resistance training, has been proven to re-
duce falls. Many medications such as benzodiaze-
pines, antidepressants, and antipsychotics
increase the risk of falls and should be stopped
or reduced if possible. Vision should be checked.
Attention should also be paid to home safety.
Throw rugs should be discarded or taped down,
grab bars should be installed in the bathroom
and there should be adequate lighting. The per-
son should wear sturdy flat shoes and be encour-
aged to use a walking aid if required. Hip
protectors, which are shorts with pads over the
hip bone, can also prevent hip fracture. 

Conclusion

In summary, osteoporosis is a common and
underdiagnosed disease. The consequences of
osteoporotic fractures are serious and include
pain, functional decline, institutionalization, and
death. However, today much can be done both
to prevent osteoporosis and to treat established
disease. Effective treatment to prevent fractures
includes both medications to increase bone den-
sity and measures to prevent falls. 

JANET GORDON
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PAIN MANAGEMENT
Pain is an unpleasant sensation induced by a

noxious stimulus, and is transmitted along spe-
cial nerve pathways to the brain. Many older
adults state that it is the experience of chronic
pain, more than anything else, that alters their
individual sense of themselves, making them fi-
nally ‘‘feel old.’’ While many age-related condi-
tions give rise to pain, the experience of pain
itself is nevertheless not part of normal aging. In-
deed, there is evidence that the thresholds for
some types of pain appear to be increased in
older adults (i.e., they feel some types of pain less
readily than younger adults). 

Pain is one modality of the sensory system
(others are the experience of light and deep
touch, temperature, and vibration sense). Pain is
a useful sensation that warns the body of injury,
but chronic pain can be both physically wearing
and psychologically debilitating. Pain sensation is
perceived as a consequence of pain receptors
(nocioceptors) located throughout the body.
Through peripheral nerve pathways, pain im-
pulses travel to the spinal cord and thence to the
brain. In the brain several structures participate
in the transmission of the pain impulses and in
their appreciation in consciousness. Some part of
the appreciation of pain appears to be suscepti-
ble to conscious manipulation, but many of the
pain pathways are mediated as reflexes (i.e., they
are not subject to conscious control). 

Pain receptors function differently in differ-
ent parts of the body, as reflected, in part, by dif-
ferences in the ability to distinguish the source of
pain. For example, pain in the hand can be local-
ized very precisely to within millimeters of its
source, whereas pain in the heart, as in a heart
attack, can be experienced in the chest, arm, or
jaw. Indeed, in some elderly people who have
acute pain, it can be manifested as delirium, and
not as any specific complaint of pain. 

To understand such a broad class of sensa-
tions, pain can be approached in a number of
ways. One way is to contrast acute pain with
chronic pain. The latter is not just acute pain that
has persisted, but pain that impacts on emotions
and on an individual’s sense of well-being, often
in such a way that each feeds back negatively on
the other. 

Pain is traditionally divided by its likely
source, as being somatic (e.g., pain in joints, mus-
cles, skin), visceral (e.g., from irritation, stretch-
ing, compression, or infiltration of organs such
as the heart, liver, or lungs), or neuropathic (i.e.,
pain arising from the peripheral nerves, the spi-
nal cord, or certain parts of the brain, especially
the thalamus). Of all the types of chronic pain,
neuropathic pain can be the most difficult to
treat with traditional analgesic medications.
Nontraditional approaches seem to offer some
benefit in all types of pain, although they appar-
ently need to be used with regularity to achieve
their greatest impact. 

Pain is a particularly important problem
among older adults who undergo surgery, and
the discipline of anesthesia has developed many
strategies for pain relief in older adults. Pain con-

1035



trol is also an important focus of palliative care.
In community-dwelling older adults who are
physically frail, it appears that pain is common
and its control is often inadequate. Pain is linked
to the progression of disability in older adults
who are functionally impaired. 

The principles of pain management in older
adults are similar to pain management principles
in general. The lowest effective doses should be
employed. Drugs for chronic pain should be
given proactively on a regular basis, and not in
reaction to pain. Even when patients are in the
hospital, they should have a role in determining
how often pain medication is given, and at what
dose. Where chronic pain is poorly controlled by
a single medication, combinations of medications
should be used, in conjunction with nonpharma-
cologic approaches. Such approaches can in-
clude massage, acupuncture, and therapeutic
use of heat and cold, as well as techniques such
as yoga, visualization, self-hypnosis, and biofeed-
back. 

Pain is experienced as even more noxious
when it is accompanied by emotional upset (such
as fear or anger), and especially when it is accom-
panied by a sense of lack of control. In conse-
quence, counseling to provide insight into these
factors, as well as techniques to help patients re-
gain control, can be particularly beneficial. For
this, the setting of precise goals can be especially
useful. Specifying a range of goals, from being al-
ways pain free to something short of that, allows
progress to be measured and the results of inter-
mediate states to be documented. This in turn al-
lows more precise dose adjustments. Finally,
people with chronic pain can be reassured that
waxing and waning is common, and that other
stressful events in their lives can make pain seem
worse. Often this helps patients to cope with re-
sidual anxiety about underlying problems that
provide a secondary source of worry when pain
seems less easy to control. 

KENNETH ROCKWOOD

See also ANESTHESIA; ARTHRITIS; BRAIN; PALLIATIVE

CARE; TOUCH, SENSE OF. 
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PALLIATIVE CARE
A report released by the Institute of Medi-

cine’s Committee on Care at the End of Life
states that individuals often suffer needlessly at
the end of life. According to this report, the orga-
nization of the health care delivery system in the
United States impedes delivery of good end-of-
life care, and, in addition, physicians and nurses
lack the basic training necessary to provide good
end-of-life care. Findings such as this have fueled
a variety of efforts to improve care at the end of
life. One important step in this effort is to in-
crease public and consumer understanding of
palliative care. 

The World Health Organization (WHO) de-
fines palliative care as the ‘‘combination of active
and compassionate therapies to comfort and sup-
port individuals and families living with a life-
threatening illness. During periods of illness and
bereavement, palliative care strives to meet phys-
ical, psychological, social, and spiritual needs,
while remaining sensitive to personal, cultural,
and religious values, beliefs, and practices’’
(World Health Organization). Ideally, palliative
care should begin when one is diagnosed with a
life-limiting illness for which there is no known
cure, such as congestive heart failure, chronic
lung disease, and many forms of cancer. Pallia-
tive care may initially be combined with medical-
ly aggressive therapies to promote comfort, or it
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may be the sole focus of care as an individual ap-
proaches death. According to the WHO, the phi-
losophy of palliative care encompasses the
following tenets: 

• Individuals and families have the right to
participate in informed decisions and make
treatment choices

• Palliative care affirms life and regards dying
as a normal process

• Palliative care does not hasten or postpone
death

• Care focuses on the total person, including
physical, psychological, and spiritual aspects

• Palliative care provides support to the family
and other loved ones during a patient’s ill-
ness

• Palliative care interventions aid the patient
in living each day to its fullest possible poten-
tial, within an illness context

Most people, including both consumers and
health care providers, assume that palliative care
is for individuals who are terminally ill. The deci-
sion to refocus care from active disease treatment
with hopes of a cure to treatment that focuses on
comfort and preparation for death occurs when
attempts at a cure are no longer beneficial. Un-
fortunately, the boundaries between disease cure
and disease comfort are often blurred and indistin-
guishable. 

Before 1900, individuals often died of infec-
tious and/or very short-term disease processes.
Death was expected, familiar, and viewed as a
natural process. With improvements in public
health (particularly in nutrition and sanitation);
the development of antibiotics; the movement of
the sick from homes to institutions; and the con-
tinuous advancement of life-saving technologies,
the nature of illness and dying changed. Most
deaths now occur in older adults who have lived
with one or more progressive, long-term, debili-
tating illnesses for months or years. The central
difference between dying in 1900 and dying
today is the trajectory towards death. In 1900,
dying was quick and recognizable, whereas today
it is difficult to recognize, and the timing of death
is almost impossible to predict. The prolonged
nature of illness and dying requires a broader
conceptualization of palliative care that combines
active disease treatment with aggressive symp-
tom management, emotional and spiritual sup-
port, ongoing communication, and preparation
for death. This approach acknowledges that

dying is an extended process and that death may
be months or years away. 

The essential components of palliative care
include a multidisciplinary team, aggressive
symptom management, patient and family sup-
port, advance planning of care, and death prepa-
ration. The focus is on the whole person and on
the person’s loved ones. A multidisciplinary team
of health care providers, including physicians,
nurses, social workers, and clergy, is used to at-
tend to the physical, emotional, and spiritual
needs of the person. Hospice is one avenue by
which a patient can receive palliative care ser-
vices. Unfortunately, hospice services only reach
about 17 percent of individuals who die each
year. Federal guidelines define eligibility for hos-
pice admission as including only persons who
have six months or less to live. In light of the dif-
ficulty in recognizing when someone is dying,
and in predicting the timing of death, this guide-
line limits the number of people who have access
to hospice services. In general, barriers to pallia-
tive services also include a lack of education
about health care providers, a lack of consumer
awareness of palliative care, and a lack of accep-
tance of death in society at large. 

Although there are inadequacies in end-of-
life care, advances in palliative care are being
made. These advances include the development
of educational programs to train specialists in
palliative care, the addition of palliative educa-
tion into medical and nursing schools, and the
development of palliative care teams in hospitals.
In addition, scientific evidence supports the alle-
viation of chronic physical pain with common an-
algesics and adjunct therapies. This is important
because 20 to 30 percent of individuals will need
to be referred to a palliative care specialist for ad-
equate pain relief. Scientific evidence has also
shed light on the role of nutrition and hydration
in advancing illness. For many individuals who
are approaching death, the use of feeding tubes
does not prolong life, nor does it decrease the in-
cidence of aspiration pneumonia. Loss of appe-
tite and weight can be a normal part of the dying
process, and, in any case, it is more often a dry
and sore mouth, not dehydration, that causes
discomfort. Palliative care specialists are especial-
ly skilled at helping family members differentiate
between abnormal but treatable and normal de-
clines in appetite, and at helping family members
relieve common physical discomforts. 

Communication between a patient and care
provider regarding treatment goals is especially
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important. There is a need to frame discussions
around the burdens and benefits of treatment
options within the patient’s interpretation of his
or her own quality of life. 

Palliative care is for all persons who live with
a life-limiting illness. As older adults live longer
with chronic, debilitating illnesses, the delivery of
palliative care from a multidisciplinary team is
imperative to maximize the quality of life of these
patients on a daily basis. 

SARAH FORBES

See also CANCER; COMPETENCY; DEATH AND DYING; EU-
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PANEL STUDIES
A panel study is defined as a study that col-

lects information on the same individuals at dif-
ferent points in time. The various data
collections are often called waves. A panel study
is therefore a longitudinal study; it differs from
other studies that collect information over time,
such as time series and cohort studies, in that it
studies the same persons longitudinally. 

Advantages

Panel studies are the optimal design for ad-
dressing some of the core questions in aging re-
search: first by measuring in each wave the same
characteristics in the same persons, panel studies
are able to provide descriptions of changes expe-
rienced by individual persons over time and dif-
ferences between people in their individual
change patterns. For example, measures of cog-
nitive functioning and diagnosed diseases are
collected at each wave in the Health and Retire-
ment Study, a panel study of physical and mental
health and their labor force and economic conse-

quences. Change can then be defined either as
transition from one state to another on a categor-
ical variable (e.g., the transition from ‘‘no diabe-
tes’’ to ‘‘diabetes’’) or as difference in level on a
continuous variable (e.g., the extent of decline or
improvement in cognitive functioning). The ab-
sence of change, or stability, may also be of inter-
est. 

A single panel study of persons of a limited
age range can describe change or stability associ-
ated with aging for only one cohort. It is general-
ly recognized that aging is conditioned by the
historical, political, economic, and societal con-
texts in which it takes place. For example, the
onset of diabetes depends on lifestyle factors such
as obesity or lack of exercise, and lifestyle factors
have been changing. Therefore panel studies of
different cohorts who age through different his-
torical times are required for generalizeable de-
scriptions of change. But even a multiple-cohort
design cannot provide a definitive distinction be-
tween aging and historical phenomena; direct in-
vestigations of specific causal factors such as
lifestyle on diabetes onset represent a more fruit-
ful approach. 

Second, panel studies with several waves are
the best quasi-experimental design for investigat-
ing the causes and consequences of change with
high internal validity. While a true experimental
design generally is considered the strongest de-
sign for investigating causal patterns, many po-
tential causes of interest to aging researchers are
not amenable to experimental manipulation. In
the above example lifestyle as a potential cause of
the onset of diabetes is not easily manipulated,
nor is it feasible to manipulate the onset of diabe-
tes in order to study its hypothesized effects on
quality of life outcomes. Quasi-experimental de-
signs that depend on the naturally occurring
variation of potential causes are the next best al-
ternative. Because naturally occurring variation
depends on other causal factors (e.g., the fact
that those with healthy lifestyles differ in many
other ways from those with less healthy lifestyles),
the data collection must be planned to ensure
that those other factors are measured and careful
statistical control of those factors must be applied
during the analysis of the data from quasi-
experimental designs. Panel studies have an im-
portant advantage over those that use the sim-
pler quasi-experimental design of a single, cross-
sectional data collection in that they allow for
better specification of the time-ordering between
presumed cause and effect. 
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Challenges

Panel studies pose fairly formidable method-
ological challenges. The lag between waves needs
to be consistent with the change patterns of inter-
est. For example, whereas the impact of a medi-
cation’s side effect on cognitive functioning may
last only weeks, the effect of obesity and lack of
exercise on onset of diabetes may not take place
for ten or more years. Also, measurement must
be consistent over waves in order not to con-
found change in the underlying characteristic
with measurement change, and it needs to be in-
clusive in order to capture all possible causes and
outcomes and controls. 

Most of the big panel studies utilize popula-
tion probability samples that permit generaliza-
tion to the target population and provide for
external validity. Such generalizations can be bi-
ased by missing data, including nonresponse to
initial recruitment, missing information to specif-
ic measures, and—particularly critical for panel
studies—dropping out of later waves, because
those with missing data may be systematically dif-
ferent from those without. Potential biases can be
reduced by minimizing nonresponse and attri-
tion during conduct of the panel study, by im-
puting missing responses after data are collected,
and by modeling missing information during
data analysis. 

All of these design considerations imply that
a fair amount of prior knowledge about the phe-
nomenon of interest and its explanations is re-
quired to optimally design a panel study.
Moreover, relevant knowledge continues to ac-
cumulate over the often lengthy life of a panel
study and can make an ongoing study obsolete.
Finally, panel studies tend to be very expensive
to conduct and therefore tend to be designed
with several objectives in mind; the multipurpose
nature can interfere with a design tightly focused
on a specific hypothesis. 

Data analysis

Many options for analysis of panel data are
available. For outcomes in the form of simple
transitions between two waves, logistic regression
analysis may be used. For example, the transition
from ‘‘no diabetes’’ at wave t to ‘‘diabetes’’ at
wave t+1 may be so analyzed. The ‘‘competing
risks’’ of dying and dropping out of the study
may be modeled by using multinomial regression
analysis that allows for multiple outcomes. In the

case of transitions for which exact timing is avail-
able such as death or retirement, survival or haz-
ard analysis techniques allow a refined
assessment of the change patterns and the causal
dynamics. For outcomes in the form of continu-
ous variables such as a performance measure of
cognitive functioning, ordinary least squares re-
gression analysis can model the amount of
change between two waves. Autoregressive struc-
tural equation modeling and growth curve analy-
sis permit the specification of multiwave change
and stability; in the former change is conceived
as relative change, in the latter as absolute
change. For both types of models statistical pro-
cedures exist that allow for the evaluation and
control of measurement error. In all of these
analytical techniques potential causes—
conceptualized either as status or change—may
be evaluated as statistical predictors. In multi-
wave panel studies different lags between cause
and consequence can also be evaluated. 

Examples of panel studies for the study
of aging

Major panel studies for studying age-related
changes, their causes and consequences include
the Baltimore Longitudinal Study of Aging, the
Panel Study of Income Dynamics, the Health
and Retirement Study, the Americans’ Changing
Lives Survey, The Berlin Longitudinal Study,
the National Long Term Care Survey, The Es-
tablished Populations for Epidemiologic Studies
of the Elderly, and the Longitudinal Study of
Aging. 

A. REGULA HERZOG
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Eddie Jean Roberts (left) visits her mother, 111-year-old Jewel Roberts (right), every day to assist with meals and
basic care at the elder Roberts’s new home, which was donated by Habitat for Humanity. (AP photo by Donna
McWilliam.)

PARENTAL OBLIGATIONS
Parents of grown children can find them-

selves in ambiguous situations in our highly tech-
nical society. Young adults need many years of
education to find good jobs that provide financial
independence. Consequently, adult children
today take longer to marry and often return
home to live with their parents. How much
should their parents help them? The moral di-
lemmas become more complicated if young
adults have children of their own, and have diffi-
culties carrying out their parental duties success-
fully. Do grandchildren have a claim upon their
grandparents’ resources? 

An argument against unlimited support

The argument is made by many that there is
a limit to parental obligations to support adult
children. If parents have spent arduous decades
caring for their offspring, paying tuition for col-
leges, and perhaps helping with graduate educa-
tion, they can conclude that they have fulfilled
their moral duty. It is not fair to expect older
parents to support their adult children indefi-
nitely, or to raise their grandchildren as surro-

gate parents. As persons live longer, older
parents can have many post-childrearing years to
engage in life projects that need not include
helping their children forever, much less caring
for grandchildren. To support an adult child
well beyond the age of legal maturity, or to ac-
tively care for a grandchild, should be seen as op-
tional, a matter of preference but not a moral
requirement. If there are family emergencies it
is argued, then outside familial social services can
be engaged to solve the problem. 

The argument against giving unlimited sup-
port is based upon the principle that an individu-
al’s moral obligations are limited to fulfilling
promises and contracts that he or she has explic-
itly incurred. Marital partners, for example, have
moral obligations to one another because of the
marital contract—unless a divorce takes place.
Adults who consent to sexual intercourse should
foresee the reproductive consequences; they
incur obligations to the children that they con-
ceive and bring to birth. Persons who legally
adopt children also have obligations to them.
Parents have contractual obligations to protect,
nurture, and adequately educate their depen-
dent children until they enter adulthood and can
support themselves. 
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The law recognizes these parental obliga-
tions and provides penalties when they are not
met. Inheritance rights and other legal protec-
tions and privileges are accorded to legitimate
children. But in writing a will, parents can leave
their money to whomever they please. Parents
are not morally or legally obligated to help with
the financial burdens of their children’s mar-
riages and formation of households, although
they may follow the cultural norms and do so. 

But giving the next generation a good start
is different from giving lifetime support. In some
unfortunate situations adult children are mental-
ly or physically handicapped or emotionally im-
paired. Parents should respond to emergencies
but are justified in arranging solutions that do
not include having the adult child live at home.
In other cases the presence of ideological conflict
or moral delinquency justifies a parent’s with-
drawing support that would encourage antisocial
behavior. Parents fear becoming ‘‘enablers,’’ that
is, inadvertently giving aid to their adult children
that permits immature, manipulative, or self-
destructive conduct. Making decisions about
when, and how much, to help before withdraw-
ing is extremely difficult, especially if parents
possess adequate resources, but are not wealthy
enough to guarantee lifetime support. 

When adult children have their own chil-
dren, the situation becomes more problematic.
What do grandparents owe their grandchildren?
Here again the argument can be made that
grandparents have no moral responsibility to
their grandchildren because they had no control
over the sexual and reproductive behavior of
adult children. Adults, it is said, are independent
individual moral agents and their parents cannot
be held morally responsible for the consequences
of what they do. Parents do not give consent to
the birth of grandchildren. Older parents have
completed their own moral responsibilities for
child care. They can invoke a kind of statue of
limitations and the right to divorce themselves
from the next generations’ needs. The fact that
many grandparents regularly take care of their
grandchildren and transfer resources to them is
a matter of preference and discretionary choice.
A grandparent who refuses to help an adult child
or a grandchild should not be judged to be mor-
ally remiss, in the way that a parent would be if
he or she refuses to support a child. A Supreme
Court decision recognizes this moral principle by
giving sole control and responsibility to a child’s

parents, and refusing grandparents any rights of
visitation, if parents object. 

Nonetheless, in 2001 four million American
children resided in households headed by their
grandparents as their chief caretakers. Drugs,
mental dysfunction, economic problems, di-
vorces, illness, death, incarceration, and other
family emergencies are given as reasons. A few
ethnic subgroups in America still follow patterns
of patriarchal, extended family residence, but
this is not the society’s norm. When adult chil-
dren are residing in their parents’ home, along
with their children, it is usually because of some
need that older parents are responding to. In
millions of other families, grandparents are also
investing time and money to help care for their
grandchildren. Is there an argument to be made
that grandparents do have extended moral obli-
gations to both their adult children and grand-
children? 

An argument for the extended moral
obligation to adult children and
grandchildren

Older parents can have moral obligations to
their adult children and their grandchildren that
brook few exceptions or limitations. Some argue
that if all goes well with adult children and they
are raising their children successfully, grandpar-
ents still have an obligation to encourage and
morally support their adult children and grand-
children. They should show interest, give atten-
tion, and supply as much supplementary help as
will contribute to the family’s flourishing. Nur-
turing attentions that help, but do not spoil or
distort, a grandchild’s development should be
given. In emergencies the grandparents have a
moral responsibility to give more financial and
emotional support, and in cases or real crises,
they have a duty to provide back-up surrogate
parenting and childcare, if they can. These moral
claims of families in crises are grounded upon a
more capacious, richer ethic of moral responsi-
bility than a highly individual morality limited to
fulfilling contracts. 

An adequate morality of family obligations
affirms the principle that as human beings we
have moral obligations and responsibilities for
which we do not individually contract. It is not
enough to require only that human beings oper-
ate as detached selves pursuing self-interests. As
human beings we are moral agents who exist in
embedded networks of attachment that make
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valid moral claims upon us. No child contracts to
be born a member of a family or of the human
community. No one gives informed consent to be
a member of earth’s ecosystem. Yet we have
moral obligations to our families, to our commu-
nities, and to protect the earth’s environment for
future generations. We live in time and will al-
ways face unforeseen events and challenges. We
could not function outside of interdependent
communities’ relationships, so we have corre-
sponding moral obligations that transcend indi-
vidual projects and choices. Modern moral
perspectives have overemphasized individual lib-
erty, abstract ethical principles, and the idea that
moral obligation is limited to formal legal agree-
ments freely assumed. 

Such a truncated moral vision cannot ade-
quately respond to the demands and realities of
communal living, especially life in families. For
one thing, it assumes that individuals experience
goods and duties alone, and ignores the ‘‘togeth-
er goods’’ that can only arise in interactions and
relationships with others. Yes, we have a moral
duty to do no harm, and fulfill individual prom-
ises and contracts, but we also have an obligation
to further the common good. 

In an adequate morality, individuals are
bound to respect and care for other human be-
ings because they possess intrinsic value and
worth as ends in themselves. The moral claims of
others must be recognized as equal to one’s own.
The United Nations Universal Declaration on
Human Rights expresses the ethical obligation of
individuals to treat each other in ‘‘a spirit of
brotherhood’’ that entails respecting and re-
sponding to their needs and moral claims. In the
teachings of the great world religions the de-
mand is also made that persons treat each other
with care and compassion. Those in need have a
moral claim upon those with resources. A moral-
ly mature person must be ready to respond to
unexpected events and the unforeseen needs of
his neighbors. The Good Samaritan happened to
be passing by on the road. In families, the mem-
bers are always traveling on the road together.
Parents are their adult children’s keepers and
have obligations to grandchildren. 

We have special duties to those who are near
(and dear) to us. Our duties arise from our state
in life, that is, where we live and with whom we
are interconnected. Those whom we know and
with whom we have emotional ties can be helped
most effectively by us. Our families, our neigh-

bors, our fellow workers, our countrymen have
stronger claims on our care than others, because
they are near at hand and can benefit from our
care. The more emotionally intimate and long-
standing the relationship, the greater the moral
weight of our obligation. 

Older parents have moral obligations to
their adult children and grandchildren because
they can play a special role in supporting them,
a role that exists because of a unique irreversible
connection between the generations. The biolog-
ical (or adoptive) relationship links individuals to
the past and has consequences for the future.
Kinship ties carry responsibilities for support
that strengthen the common good in the present
and for the future. I was given life by my parents,
the argument goes, and my adult children and
their children would not exist if not for me.
Older generations pass on the culture to the
young. Grandparents can intervene if need be on
the behalf of grandchildren, with their parents,
with other family members, and with outside in-
dividuals and institutions. When in cases of need
grandparents do not have the means or capacity
to support adult children or grandchildren at
home, they can still serve as loving advocates
within the social service system by maintaining
close contact. If there is some bitter family con-
flict and divisiveness, older parents are morally
obligated to work to heal the breach. 

Civil society and healthy communities de-
pend upon strong and healthy family commit-
ments. Without experiencing socialization within
the family none of the public virtues can be ac-
quired easily. An adequately functioning family
engenders bonds of love, altruism, and mutually
cooperative behavior. We respect and love those
outside of the family, those recognized as the
larger human family, because we first learned to
feel respect, moral obligation, empathy, and love
in the family setting. Families are one place in
our society where it is possible to completely fol-
low the altruistic ideal of ‘‘from each according
to their means, to each according to their needs.’’
The positive emotions of love and joy that arise
from giving have been as important to human
flourishing as other drives for survival. The al-
truism of grandparents to their adult children
and grandchildren is also supported by an evolu-
tionary analysis of human nature. 
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Evolutionary perspectives on family
altruism

Kinship obligations to progeny and their off-
spring are primary features of human societies.
The human species is highly social, and each
adult that reaches reproductive age is the prod-
uct of years of family and group nurture. No pair
of procreative parents springs full grown into the
world or can survive alone. In an evolutionary
perspective, the primary human drive is to per-
petuate one’s own genes through successful mat-
ing and reproduction. But without a third
generation the parental genes die. The innate
drive for successful descendants motivates the
many family systems that formally emphasize ex-
tended family responsibilities. New evolutionary
analyses of the helping behavior of grandparents
focuses upon the ways that greater help is given
to those grandchildren whose genetic relation-
ship to the grandparents is certain, that is, a
daughter’s offspring over a daughter-in-law’s. In
new studies of surviving Stone Age tribes anthro-
pologists have discerned a grandmother effect.
Those children of a woman whose mother active-
ly forages roots and foodstuffs to supplement
their diet, weigh more than other children.
Speculation then arises that the helping role of
grandmothers may provide an evolutionary ex-
planation of why women live beyond their repro-
ductive years and experience menopause. Their
care for their grandchildren provides a selective
advantage. Perhaps it will soon be discovered
that the help and investment of both grandpar-
ents in their adult children’s nurturing of grand-
children provide advantages. Human beings,
however, do not live by evolutionary mechanisms
alone, so moral obligations within families do not
depend upon unconscious innate drives to selec-
tively reproduce genes. The argument for the
obligation of parents to their adult children and
their grandchildren is a moral one that morally
convinces. It is also important that it is in accord
with innate tendencies of the human species for
group survival. 

Conclusion

As life expectancies increase families live to-
gether for many more decades than ever before.
There are new problems and challenges that
arise from a complex, highly technological, indi-
vidualistic society. But there is also more time for
families to enjoy each other’s company, give mu-
tual support, mend broken ties, and express love

and gratitude. Within families the grandparent-
adult child-grandchild relationship is unique. As
more attention is focused on the ethics of family
relationships, the moral obligations of older par-
ents to help adult children rear grandchildren
will be affirmed and appreciated. Many grand-
parents make sacrifices for their extended fami-
lies and grandchildren; the nurturing influence
of grandparents operates as a hidden force for
human survival. 

SIDNEY CALLAHAN
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PARENT-CHILD
RELATIONSHIP

Throughout recorded history, there has
been an interest in understanding the causes and
consequences of the complex relationship be-
tween parents and children. Despite frequently
expressed worries about the weakening of inter-
generational ties, the evidence has demonstrated
the continued intensity and influence of these
ties. In fact, recent research has shown that the
intensity of the bond retains its strength even
long after the parents’ deaths (Shmotkin, 1999).
Of interest here is the relationship between adult
children and their parents, particularly factors
that affect the quality of relations between the
generations. Also important in this discussion is
how the childless fare, relative to parents, in
terms of happiness and well-being in their later
years. 

Parent-adult child relations in historical
context

Changes in American society during the
twentieth century led parent-adult child rela-
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A middle-aged woman hugs her elderly mother. Love and respect are key parts of a healthy parent-child
relationship. (PhotoEdit)

tions to be of increasing interest to scholars, poli-
cymakers, and the lay public. Gains in average
life expectancy have provided parents and chil-
dren the opportunity for even more enduring in-
tergenerational relationships than in previous
eras. For example, men born in 1920 were ex-
pected, on average, to live to be only 54; by 1950,
their life expectancy had risen to 66, and by
1996, to 73. Women’s life expectancy increased
even more across the same period, from 55 for
women born in 1920, to 71 in 1950, and 79 in
1996. Such increases in life expectancy provide
greater opportunities for meaningful family ex-
changes across the generations. 

However, the opportunity for greater family
involvement may not be sufficient to produce
warm and supportive intergenerational rela-
tions. In fact, both the popular and scholarly lit-
eratures have often framed parent–adult child
relations as potentially problematic. Such con-
cerns can be attributed to certain societal trends
that may create obstacles to harmonious and sup-
portive relations between the generations. First,
increased life expectancy leads to a greater likeli-
hood that families will spend longer periods of
time caring for disabled elderly relatives. Cou-
pled with declining fertility, this development

suggests that larger numbers of elderly people
will be cared for by fewer offspring. Adult chil-
dren, in turn, will bear the costs of caring for
aged parents, with fewer siblings to assist them.

In addition, the nature of parent-child rela-
tions in later life became substantially more vol-
untary toward the end of the twentieth century.
That is, elderly parents’ relationships with grown
children are characterized by choice, rather than
by obligation. In the past, control of family re-
sources was a major method of ensuring contact
with, and care by, children. In contemporary so-
ciety, the young are dependent on the labor mar-
ket for their livelihood, rather than on elderly
parents. Further, norms of filial responsibility
were more clearly articulated in the past. At pres-
ent, the amount and nature of parent-child con-
tact and the degree of mutual aid between the
generations tend to be individually negotiated,
with only limited guidance from society. 

What is remarkable, in the face of such obsta-
cles to high relationship quality, is that parent–
adult child ties tend, on average, to be warm and
supportive despite the difficulties that both gen-
erations face. 
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The quality of parent-adult child relations

Children and parents’ social characteristics
and intergenerational relations. It has been
demonstrated that both children’s and parents’
social characteristics are crucial to an under-
standing of intergenerational relations. Three
social characteristics play a particularly impor-
tant role in determining the quality of parent-
child relations in later life: age, gender, and race.

Age. Theories of adult development and in-
tergenerational relations suggest that the age of
the adult child affects the quality of parent-child
relations. These theories argue that as adult chil-
dren become older, there is less conflict and
greater closeness in the parent-child relationship
because maturational changes reduce differences
between parents and adult children, thus mini-
mizing the bases for conflict between them. Fur-
ther, these theories posit that as children and
parents age, there is greater tolerance for any in-
tergenerational differences that remain. Empiri-
cal studies conducted with both adult children
and elderly parents provide support for these
theories by showing consistently that relations
are more harmonious when children are older.

Gender. A review of the literature suggests
that the gender of both parent and child affects
intergenerational relations. Studies of the effects
of gender consistently demonstrate stronger af-
fectional ties between mothers and daughters
than any other combination. For example, moth-
ers report more positive affect with adult daugh-
ters than sons, and they are more likely to rely on
daughters than sons as confidants and comfort-
ers. In turn, adult daughters report greater feel-
ings of closeness to mothers than fathers. 

The literature on other parent-child gender
combinations suggests that there is greater close-
ness and less conflict in both mother-son and fa-
ther-daughter pairs than in father-son pairs. The
preponderance of studies of intergenerational
relations have found that adult sons report great-
er closeness to mothers than to fathers, whereas
fathers report greater closeness to daughters
than to sons. 

Race and ethnicity. Research on ethnic di-
versity in families in the later years has grown
considerably during the past two decades. Most
of this work has focused on differences between
black and white families; however, both Hispanic
and Asian families have also received attention.

The literature has revealed some consistent
differences in intergenerational relations be-

tween black and white families. In particular, el-
derly blacks are substantially more likely than
whites to live in two- and three-generational
households, and to be involved in their grand-
children’s day-to-day activities. Further, it ap-
pears that there is greater closeness and less
intergenerational conflict in black than in non-
black families. C. V. Willie (1988) has argued that
older blacks are less insistent that younger family
members adhere to their elders’ customs than
are nonblacks, which might reduce the basis for
conflict over intergenerational value discrepan-
cies; however, the few studies that have investi-
gated this issue have not provided a consistent
picture. 

Parent–adult child relations among Hispan-
ics appear to differ from those of both blacks and
whites. For example, parent-adult child contact
is more frequent among Hispanics than whites or
blacks, and Hispanic parents are more likely to
live with their adult children than are blacks or
whites. Further, several studies suggest greater
intrafamily support in Hispanic than non-
Hispanic white families. However, because most
of these studies do not separate the role of adult
children from that of other close family mem-
bers, it is difficult to determine with certainty
whether parent-child relations are closer in His-
panic than non-Hispanic families. 

Although the population of elderly Asians is
growing rapidly in the United States, there is rel-
atively little literature on parent–adult child rela-
tions among these ethnic groups. The literature
that exists suggests that there are inconsistencies
in the patterns of parent-child relations among
Asian-American families. On one hand, filial
piety is still normative, and parent–adult child
coresidence is common, yet Chinese-American
parents who do not live with their children have
lower frequency of contact with them than do
black, white, or Hispanic parents. Further, value
differences which might lead to conflict between
parents and children are increasingly common in
Asian families. 

Life events, parent-child relations, and par-
ents’ well-being. Changes in either parents’ or
children’s social characteristics may have pro-
found effects on intergenerational relations. It is
important to distinguish between transitions that
are experienced by adult children and those ex-
perienced by elderly parents, as well as to make
a distinction between two types of transitions:
those that are normative—that is, transitions that
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are socially acceptable and expected to occur at
a given time—and those that are nonnormative.

Effects of adult children’s normative transi-
tions. Numerous studies have found a consis-
tent pattern of increased intergenerational
closeness and contact when children experience
normative transitions. For example, parents and
adult children appear to become closer when
children establish separate households, marry,
and become parents. In part, there is a positive
change in intergenerational relations when adult
children experience these normative transitions
because such transitions confirm that the adult
child is conforming to societal norms regarding
maturational development. An often neglected
point is that normative transitions also improve
parent-child relations because these transitions
increase the number of social structural positions
that adult children share with their parents. 

Effects of adult children’s nonnormative tran-
sitions. Considering that normative transitions
generally intensify affectional bonds, it is not sur-
prising to find that nonnormative transitions
sometimes affect parent-adult child relations det-
rimentally. However, whether the nonnormative
transition affects relations appears to be deter-
mined greatly by the extent to which the transi-
tion challenges parents’ values. 

Recent studies of adult children’s transitions
support this argument. For example, studies
have shown that relations between middle-class
sons and their parents often become strained
when the adult children, particularly sons, lose
their jobs. Further, adult children’s relationships
with their parents have been found to suffer
when the children engage in illegal behaviors, re-
gardless of whether the actions lead to legal ac-
tion. 

Nonnormative transitions that do not chal-
lenge the parents’ values appear to have far less
impact on parent-adult child relations. For ex-
ample, it appears that adult children’s returning
to live in their parents’ homes creates little dis-
tress in the parent-child relationship. The pre-
ponderance of the literature suggests that a
child’s divorce also has little or no deleterious ef-
fect on the quality of parent-child relations. In
fact, some findings suggest that there might even
be an increase in parent–adult child closeness fol-
lowing a child’s divorce. However, studies have
not examined whether the effects of an adult
child’s divorce on parent-child relations is affect-
ed by either circumstances surrounding the di-

vorce or by the parents’ values regarding
marriage. 

Children’s stressful life events and parents’
well-being. While negative life events in the
lives of adult children do not necessarily affect
the quality of the parent-child relationship, they
do affect parents’ psychological well-being.
Studies have shown that problems experienced
by adult children, and contact with children dur-
ing these periods, can detrimentally affect elder-
ly parents’ well-being. For example, it has been
found that parents whose adult children have
had mental, physical, substance abuse, or stress-
related problems experience greater depression
and emotional distress than do parents whose
children did not have these problems. 

Further, parents of mentally ill adults have
been found to experience both substantial psy-
chological distress and reduced marital quality
because of problems associated with their chil-
dren’s bizarre and threatening behaviors. Vio-
lence and abuse by adult children has been
found to be particularly distressing to elderly
parents. 

Morale may also suffer if adult children’s
problems require parents to continue to provide
them with care and support. Such continued as-
sistance is associated with increased psychologi-
cal distress among the elderly. Thus, to the
extent that problems experienced by children
lead to their increased dependency, the quality
of the relationship tends to decline, and decre-
ments in psychological well-being can result. 

Effects of parents’ normative transi-
tions. Both retirement and widowhood have
been identified as normative transitions that
have potential for affecting relationships be-
tween parents and adult children. Some scholars
have suggested that parental retirement might
represent a major crisis for adult children be-
cause it could signify that parents could lose their
productive roles and eventually die. Further, it
has been argued that children might fear that the
resulting decrease in parental income would re-
quire them to assume financial responsibility for
their parents while they are still supporting their
own children. However, recent studies that have
been conducted on this issue have found either
no effects of retirement on intergenerational re-
lations, or greater contact and closeness between
the generations. 

In contrast to retirement, the widowhood of
a parent involves a direct change in the lives of
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adult children. Widowhood has been found to be
one of the most stressful of all life events, and
marks a drastic change in the life of the surviving
spouse. Adult children have been found to be a
particularly important source of emotional sup-
port and instrumental assistance to the surviving
parent during this time. Further, there appears
to be a general pattern of stability and continuity
in parent-child relationships following widow-
hood. 

Effects of parents’ nonnormative transi-
tions. Divorce is among the most common non-
normative transitions in the lives of parents of
adult children. The preponderance of work on
this topic has shown that the detrimental effects
of parental divorce on intergenerational rela-
tions continue throughout the life course. For
example, it has been found that both divorced
and remarried parents provide less emotional
support to their adult children, have less fre-
quent contact, and report lower levels of parent-
child solidarity than do parents who have not di-
vorced. The effects of divorce on closeness vary
by gender of the parent. Divorce appears to be
more detrimental to fathers’ than mothers’ rela-
tionships with their adult children. In fact, many
mothers and daughters continue to have very
close relationships following the mother’s di-
vorce. 

Family caregiving to elderly parents:
patterns and consequences

As the elderly population grows, so will the
number of family members involved in their
care. It is estimated that in 2001, approximately
2.2 million people provided unpaid help to el-
derly disabled relatives, and that these individu-
als provide 80 percent of the care received by the
frail elderly. Of these individuals, more than
one-third were adult children. Daughters contin-
ue to be substantially more likely than sons to be
primary caregivers to their parents, although
sons’ participation in caregiving has increased.
In part, daughters’ greater caregiving to elderly
parents can be explained by the general trend to-
ward a traditional division of family tasks in the
United States. However, another contributing
factor is that older parents are more likely to be
cared for by adult children of the same gender,
and gender differences in life expectancy result
in a larger number of women than men who re-
ceive care. 

Reviews of the caregiving literature have
shown that caregivers experience increased de-

pression and demoralization, as well as increased
psychiatric illness. Although the evidence is less
clear, caregivers also appear to be more vulnera-
ble to physical illness. Further, studies of caregiv-
ing suggest that these physical and psychological
costs of caregiving are greater for women than
men, and women who become caregivers are
more likely than men to experience a loss of in-
come and retirement benefits as a consequence
of their caregiving. 

Studies of the effects of caregiving on the
quality of the parent-child relationship do not
provide an entirely consistent picture. Some
studies indicate that declines in parents’ health
often result in decreased closeness and attach-
ment between them and their adult children;
however, other research suggests that caregiving
is more likely to have positive than negative con-
sequences on relationship quality. 

There are theoretical bases for suggesting
that the motivation of adult-child caregivers de-
termines whether caregiving has positive or neg-
ative effects on the parent-child relationship. In
particular, it has been suggested that adult chil-
dren who are motivated by attachment, rather
than by exchange or obligation, would experi-
ence better relationships. Findings of research
on the connection between caregiver motivation
and the quality of parent-child relations support
this argument by revealing that the parent–adult
child caregiving relationship is better when
daughters are motivated by feelings of affection
and closeness. 

Effects of childlessess on the elderly

Considering the closeness and mutually sup-
portive relationships that many adult children
and elderly parents enjoy, it is reasonable to ex-
pect that elderly individuals who are parents
would be happier than those who do not have
children. However, the research on this issue has
consistently demonstrated that individuals who
are childless are as happy and well-adjusted as
are parents, even in the later years. Further, peo-
ple who are sixty-five or older and do not have
children are more likely to report advantages
than disadvantages of childlessness. Individuals
who have remained childless have been found to
develop social networks that compensate for the
absence of support from adult children. Howev-
er, the emphasis on such compensatory mecha-
nisms vary by gender. For example, childless
women are more likely than their male counter-
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parts to develop close friendship networks and
become involved with community and religious
organizations. Not surprisingly, older individu-
als who are the most likely to be disadvantaged
by their childlessness are widowed men who had
been dependent primarily on their wives for in-
strumental and emotional support. 

The one area in which there are substantial
differences between the experiences of parents
and the childless in the later years is living ar-
rangements. Elderly people who are childless are
about 50 percent more likely to live in some form
of residential care at some point than are par-
ents. One might expect that this would mean that
childless men would be the most likely to live in
residential care at some point in their later years;
however, the fact that women are more likely to
be childless, combined with their longer life ex-
pectancy, means that childless women are more
likely than childless men to live in residential-
care facilities at some point. 

J. JILL SUITOR

KARL PILLEMER
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PARKINSONISM
Parkinsonism is a term that describes a group

of disorders in which patients present with vary-
ing combinations of tremor, muscle rigidity,
slowed movements (bradykinesia), and postural
disturbances, including falls. In addition to these
signs (not all of which need to be present), pa-
tients with parkinsonism also exhibit other neu-
rological symptoms. Parkinsonism needs to be
distinguished from idiopathic Parkinson’s dis-
ease, in which the cardinal diagnostic features of
tremor, rigidity, bradykinesia, and postural dis-
turbance are present. To make a diagnosis of
Parkinson’s disease, each of these symptoms
must be present and responsive to levodopa, a
medication that is converted to dopamine, which
is a natural substance depleted in Parkinson’s
disease. In addition, from a neuropathological
point of view, patients with idiopathic Parkin-
son’s disease have dopaminergic cell degenera-
tion in substantia nigra, an area found in the
deep part of the brain, and these cells contain
characteristic debris within the nuclei of the cells,
called Lewy bodies. Patients with parkinsonism, in
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Marie Kenny, ninety, of Falls Church, Virginia, who
has Parkinson’s disease, carries the Olympic torch
through her hometown on December 21, 2001.
Kenny was nominated to carry the torch for the 2002
Winter Games by her daughter, who wanted to honor
her mother for raising a family as a single mother in
the 1960s. (AP photo by Linda Spillers.)

general, do not have these neuropathological
findings in the substantia nigra to the same ex-
tent and, clinically, they are poorly responsive to
levodopa. 

Clinical syndromes

There are a wide variety of clinical syn-
dromes that exhibit symptoms of parkinsonism,
including various neurodegenerative disorders
such as multiple system atrophy (MSA), demen-
tia with Lewy bodies (DLB), corticobasal gangli-
onic degeneration (CBGD), and progressive
supranuclear Palsy (PSP). Vascular changes can
also cause parkinsonism. The other group of dis-
orders that demonstrate parkinsonism include
drug-induced parkinsonism, resulting from dop-
amine-receptor blockade (i.e. neuroleptics, such
as thioridazine or haloperidol). Certain toxins,
such as manganese and MPTP (an impurity
found in certain recreational drugs) also cause
parkinsonism. Metabolic disorders, such as Wil-

son’s disease, in which copper accumulates in the
brain and elsewhere, also causes parkinsonism. 

Clinical features of parkinsonism

Tremor. The characteristic tremor of Par-
kinson’s disease is a 3 to 6 hertz (hz) rest tremor
with pill-rolling quality, that is, the tremor is
more pronounced when the person is at rest and,
when looking at the hands, the thumb and index
finger move in a circular motion. This too can be
seen in patients with other parkinsonian syn-
dromes. For example, up to 80 percent of pa-
tients with multiple system atrophy, have tremor.
In DLB, tremor occurs in 25 to 76 percent of pa-
tients. 

Rigidity. Muscle rigidity occurs in 89 to 99
percent of patients with Parkinson’s disease, and
it is also seen in patients with other parkinsonian
syndromes. Patients with rigidity have the sensa-
tion of stiffness. Clinicians who examine them
find that the muscles feel rigid when they are put
through passive movement. 

Bradykinesia. Bradykinesia is defined as
slowness of movement and an inability to main-
tain a motor act. It is present in 77 to 98 percent
of patients with Parkinson’s disease, and can also
occur in all other parkonsonian syndromes. 

Postural instability. While postural instabil-
ity is one of the cardinal features of Parkinson’s
disease, it occurs in many other parkinsonian
syndromes. In the aging population, because of
multiple sensory deficits, including musculoskel-
etal problems, postural instability results in a
sense of poor balance and tendency to fall. 

Asymetric onset. Asymmetric onset: that is,
onset of symptoms such as tremor or rigidity, on
one side, is found in most patients with Parkin-
son’s disease, and in many other parkinsonian
syndromes. For example, up to 42 percent of pa-
tients with asymmetric onset of parkinsonism
had a diagnosis other than Parkinson’s disease.

Speech disturbance. Many patients with
Parkinson’s disease have low volume of speech
(hypophonia). They may also have stuttering or
involuntary repetition of phrase with increased
rapidity (palilalia). These speech disturbances
are also seen in other disorders, such as PSP, in
which a pronounced change in voice may be an
early feature. 

Dementia.  While dementia has been esti-
mated to occur in between 25 to 40 percent of pa-
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tients with Parkinson’s disease, the cognitive
deficits are not as prominent as in other parkin-
sonian syndromes. So-called dementia subcorti-
cal syndrome (with mental slowing and
decreased mood) can occur in other parkinsoni-
an syndromes, such as PSP and MSA. Mood and
psychotic disorders do occur in some patients
with Parkinson’s disease, but can be more com-
mon in other parkinsonian syndromes. 

Autonomic dysfunction. Autonomic dys-
function, such as blood pressure falling when the
patient stands, occurs in some patients with Par-
kinson’s disease and is exacerbated by medica-
tions. This, however, is not a prominent feature
of Parkinsons’ disease, but it can be a significant
feature of other parkinsonian syndromes. For
example, orthostatic hypotension is one of the
hallmarks of MSA. 

Eye movements. While patients with Parkin-
son’s disease exhibit mild abnormalities in their
eye movements, such abnormalities are a subtle
feature and are often not readily evident in clini-
cal examination. They can be a significant fea-
ture, however, in other parkinsonian syndromes,
such as PSP, in which there is marked difficulty
in looking down. 

Neuroanatomical considerations

Patients with parkinsonism have pathologic
involvement of the basal ganglia, which are struc-
tures found deep in the brain. The basal ganglia
have specific connections with other structures,
in particular the thalamus and the cerebral cor-
tex. Several basal ganglia thalamocortical circuits
have been described, but it is the motor circuit
that is predominantly involved in patients with
parkinsonism. In general, there are two parallel
motor circuits; one called the direct circuit and the
other called the indirect circuit. These circuits
serve to turn off various basal ganglia structures,
so that, acting with other parts of the brain,
human movements (especially of the hands) can
be finely controlled. Both of these circuits in-
clude cells in the cerebral cortex that have con-
nections with the basal ganglia, the latter
structures being the ones not functioning prop-
erly in parkinsonism. In the direct pathway, cells
expressing GABA (gamma aminobutyric acid)
and substance P-chemicals used by these cells to
communicate with other cells, project to (globus
pallidus interna and substantia nigra pars re-
ticulata) certain parts of the basal ganglia where
they have an inhibitory effect on the cell struc-

tures. Various feedback mechanisms are re-
quired, so that, from these structures there are
GABAergic inhibitory projections to the thala-
mus, which, in turn, has an excitatory projection
back to the cortex. In the indirect pathway, there
is excitatory projection from the cerebral cortex
to another part of the basal ganglia, the striatum.
Then, from the striatum there is GABAergic/
enkephalinergic inhibitory projection to the glo-
bus pallidus pars externa, which, in turn, a GA-
BAergic inhibitory projection to the subthalamic
nucleus. Other feedback loops exist; for exam-
ple, from the subthalamic nucleus there is excit-
atory projection to the globus pallidus pars
interna and substantia nigra pars reticulatta.
Once again, from these structures there is an in-
hibitory GABAergic projection to the thalamus
and the circuit is completed by an excitatory pro-
jection from the thalamus back to the cortex. Per-
haps the best known of the basal ganglia loops in
parkinsonism involves the substantia nigra pars
compacta, which uses the neurotransmitter dop-
amine. This is the neurotransmitter that is re-
duced in Parkinson’s disease—and replaced to
provide benefits to patients with the disorder.
Again, there is a balance of pathways: the direct
pathway has an excitatory influence on the cor-
tex which results in increased movement; while
the indirect pathway has an inhibitory influence
on the cortex that reduces movement. In parkin-
sonism there is a general reduction of excitatory
input to the cortex, resulting in reduced move-
ment. For example, involvement of substantia
nigra pars compacta (as in Parkinson’s disease)
leads to reduction in dopamine going to the
striatum. In parkinsonism, reduction in cells in
the substantia nigra pars compacta leads to a re-
duction in input to the motor cortex, which leads
to reduction in movement. Blockage of dop-
aminergic receptors in the striatum by neurolep-
tic drugs, such as thioridazine and haloperidol,
has a similar effect, leading to drug-induced par-
kinsonism. 

Treatment

Most patients with Parkinson’s disease re-
spond to levodopa, which is, in fact, essential in
diagnosis. By contrast, the response to levodopa
is not as reliable as a diagnostic tool in other
parkinsonian syndromes. For example, only a
minority of patients with PSP respond to levodo-
pa temporarily. While most patients with multi-
ple system atrophy have an initial response to
levodopa, this response is usually not sustained.

PARKINSONISM 1051



Up to 87 percent of patients with DLB respond
to levodopa temporarily. 

Prognosis

Parkinsonism, either alone, (as in Parkin-
son’s disease) or in association with other neuro-
logical illnesses, appears to reduce life
expectancy in older adults. How this occurs is not
clear, nor is it clear what role treatment plays.
These and other issues suggest that further re-
search is needed to come to grips with the chal-
lenge of parkinsonism in an aging society. 

SULTAN DARVESH

See also BALANCE AND MOBILITY; BRAIN; DEMENTIA; DE-

MENTIA WITH LEWY BODIES; FRAILTY; MULTIPLE SYS-

TEMS ATROPHY; SPEECH; TREMOR. 
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PENSIONS: FINANCING AND
REGULATION

Except in a hypothetical individualistic and
primitive society, where each person produces
for his or her own consumption, everyone de-
pends for survival, at least in part, on an alloca-
tion of goods and services produced by others.
This allocation can be based on trade, perhaps fa-
cilitated by money, or made in accordance with
a perceived obligation. For persons with reduced
productivity resulting from advanced age or dis-
ability, the obligation might be based on family
loyalty, institutionalized charity, or past meritori-
ous service (e.g., in the case of a military veteran).
For an individual entrepreneur, the allocation
could come as rent for a farm or shop developed
in the past. 

Current cost funding

In the industrial age, income to elderly per-
sons often derives from past employment and
the payment structure is formalized as a pension
plan. The obligation becomes financial and con-
tractual. For self-employed persons retirement
income often comes from an individualized fi-
nancial plan rather than from a family’s loyalty
or public charity. The income transferred to el-
derly persons is often paid from financial assets
built up over the working lifetime or, as is com-
mon in social insurance systems, as an allocation
of current income without an intervening fund.
For example, in 1861 the federal government es-
tablished the first major nondisability pension
program in the United States, providing for the
retirement of military officers after forty years of
service. This pension program involved direct
payments from the military budget. The first re-
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tirement programs of private employers also in-
volved direct payments to retirees and the
payments were considered a current business ex-
pense. 

This type of pension funding or budgeting,
in which the plan sponsor pays benefits each year
from current general revenue and accounts for
the payments as a current business expense, is
called current-cost or pay-as-you-go funding.
There are two basic objections to current-cost
funding. The first is an accounting issue. One of
the goals of accounting is to match the costs of
production with the revenue generated by the
goods and services produced. If costs and reve-
nues are mismatched, the faulty information may
result in bad business decisions. Current cost
funding charges pension benefits against current
revenues when in fact the services on which the
pension is based may have been provided many
years earlier. This could be a serious mismatch-
ing of costs and revenues. This objection to cur-
rent-cost funding could be mitigated if the
operating statement of the pension plan sponsor
contained an expense item that is an estimate of
the cost of future pensions associated with service
in the current year. This is now required by fi-
nancial accounting standards in the United
States. 

The second objection to current-cost fund-
ing of pension plans is the lack of security of em-
ployee pension expectations when benefit
payments come directly from the plan sponsor.
The payments depend on the continued eco-
nomic viability of the sponsor. In a dynamic
economy the survival and prosperity of a plan
sponsor is not assured. 

There are two methods for increasing the se-
curity of plan members. The first is some sort of
insurance program to make the benefit pay-
ments if the sponsor cannot. The second is the
creation of a pension fund, a pool of investments
independent of the sponsor from which benefits
will be paid and which will receive pension con-
tributions. The separate pool of investments can
also generate investment income that will lead to
lower required contributions than those in a cur-
rent-cost system with identical benefits. There is
also a powerful macroeconomic reason for favor-
ing a fund. The allocation of income to retirees
comes from the body of goods and services creat-
ed by the economy. If this body is bigger as a re-
sult of pension savings that result in investment
in plant, tools, research, and education, the total

system for maintaining the income of retirees
may increase the economic well-being of all. In
fact, in the United States savings made through
pension plans have been the principal source of
new capital since World War II. 

Developing a plan

The development of a pension funding or
budgeting plan starts with the economic and de-
mographic characteristics of the group to be
served. These characteristics can be observed,
but the level of retirement benefits to be provid-
ed is an important decision that is influenced by
the human resource management philosophy of
the sponsor. The benefit level decision may also
be influenced by the members, sometimes ex-
pressed through collective bargaining. The ben-
efit level is often studied by using replacement
ratios. The replacement ratio is (income rate
after retirement/income rate before retirement).

After the qualitative decision on benefit level
is made, the decision is quantified as a formula
for benefits that may depend on age, service, and
salary history. The cost and liabilities of a pension
plan are derived by calculating actuarial present
values (APV) of future possible payments. An
APV is the product of an expected payment
amount and the probability that the amount will
be paid, and a discount factor that recognizes
that, because of investment income, a dollar
today is worth more than one due to be paid in
the future. For example, suppose $1,000 will be
paid in ten years to a person now age sixty-five
if the person is then alive. The APV of this con-
tingent payment at age sixty-five is:

The probability of survival from age sixty-five to
seventy-five in this example was taken from the
1983 Group Annuity Mortality Table (Females)
and an investment return rate of 8 percent per
year was assumed. In valuing the liabilities of a
pension plan—the actuarial present value of fu-
ture promises—many calculations of this type are
required. 

The next decision in constructing a pension
plan is to select one of two broad classes of plans,
defined benefit (DB) and defined contribution
(DC). In the 1990s hybrid plans with some of the
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characteristics of both types of plans were intro-
duced. 

DB plans specify the benefit formula and it
becomes the foundation of the funding plan. The
sponsor may have a great deal of freedom in
funding the plan. DB plans reduce the risk, the
possibility of unfortunate events, for plan partici-
pants and allow sponsors some flexibility in mak-
ing contributions to the pension fund. It is also
fairly easy to include benefits for members near
retirement age and the higher liability for these
older members as part of the general liability of
the plan. The members, however, will not have
the satisfaction of watching an individual account
balance grow, and the fixed nature of benefits
causes the sponsor to manage the consequences
of adverse experience as well as to benefit from
favorable experience. 

In a DC plan a set of defined contributions
for each participant is determined with the objec-
tive of achieving the replacement ratio goal set in
the initial planning. Each member can have the
satisfaction of watching an individual asset ac-
count grow. The management of early withdraw-
als from the plan is easy because of the individual
nature of the funding. From the sponsor’s view-
point, DC plans may reduce the flexibility in
making annual contributions, but required risk
management is far less because the pension obli-
gation is met once the budgeted annual contribu-
tion is made. 

During the period of rapid growth of private
pension plans in the United States following
World War II, DB plans were more common.
Since the 1980s, DC plans have increased in im-
portance. The early preference for DB plans can
be attributed to pressure from organized labor to
include workers near retirement age and to have
the risk of deviations from expected experience
managed by the sponsor. In addition, plan spon-
sors valued the ability to make actual contribu-
tions within a wide range. The shift to DC plans
can be attributed to the satisfaction of members
in observing an individual account grow, espe-
cially in periods of high investment returns, and
the ease of managing the transfer from one pen-
sion plan to another in a period of high labor mo-
bility. To sponsors DC plans seem to minimize
their risk. Within a few years in the late 1970s
and early 1980s, real rates of investment return
(investment return rate − price inflation rate)
went from negative to historic highs. This roller-
coaster experience brought home to sponsors

the financial risks of DB plans. The mounting
costs of compliance with tax regulations and ac-
counting standards also discouraged sponsors
from adopting DB plans. 

Regulation

The next steps in designing the financing of
a pension plan are heavily influenced by govern-
ment policy. The security of plan participants is
enhanced if the pension fund is large. A plan
with assets in excess of estimated liabilities can
absorb market variations in the value of assets or
the higher costs of possible low mortality without
requiring additional contributions by the spon-
sor. On the other hand, pension funds are in-
creased by the inflow of contributions and, in
general, such contributions are recognized as a
business expense of the sponsor in the determi-
nation of income tax. Thus a government must
compromise between encouraging large pension
fund contributions, which will increase the secur-
ity of pension expectations but shrink the base of
the income tax, and bounding such contributions
to save the tax base. A lower bound on annual
pension plan contributions would enhance the
security of pension expectations but reduce the
flexibility of sponsors in meeting pension obliga-
tions. 

In the United States the regulation of pen-
sion plans before 1974 was in the hands of the In-
ternal Revenue Service. The concern was to
place a reasonable upper bound on pension con-
tributions deductible for income tax purposes.
The upper bound was stated as (normal cost) +
(.10 × Initial accrued liability), where normal
cost is an estimate of the cost of the plan attribut-
able to the current year under the funding plan
adopted, and initial accrued liability is the
amount of liability under the funding plan
adopted at the time the plan started. The objec-
tive was to prohibit a reduction in the income tax
by rapid reduction in the accrued liability recog-
nized when the plan started. 

In 1974 the comprehensive Employee Re-
tirement Income Security Act (ERISA) was
passed, and upper and lower bounds on pension
contributions were enacted. The upper bound
was somewhat different from the pre-1974 rule
mentioned above, but it incorporated the same
basic ideas. What was new, with an acknowledg-
ment that adequate funding was in the public in-
terest, was a minimum funding requirement.
The minimum contribution requirement was
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stated in terms of normal cost plus an amount of
the initial accrued liability, depending on the
type of plan, and an adjustment for deviations in
actual experience from that assumed in earlier
estimates of liabilities. 

A related set of public policy issues arises
about the management of the pension fund. One
option is the use of book reserves, pension liabili-
ty estimates that are included in the balance sheet
of the sponsoring organization rather than on
the balance sheet of a separate pension plan enti-
ty. Under this plan the estimated annual cost of
the plan is an expense of the sponsoring organi-
zation and the contributions increase the size of
the internally held book reserve. This plan is at-
tractive in the absence of an active capital market
and can be used to finance the expansion of a
sponsoring organization. The disadvantages are
that this nondiversified investment reduces the
security of the income of beneficiaries. In addi-
tion, less of a nation’s savings pass through open
capital markets, where market forces will tend to
allocate them to projects with the highest rate of
return. With the absence of the discipline of open
markets, macroeconomic growth could be com-
promised. 

In the United States, ERISA held out income
tax advantages only to those pension plans with
external pension funds. Pension plans are pro-
hibited from acquiring or holding more than 10
percent of plan assets in the securities or real
property of the sponsor. Other nations have
made more extensive use of book reserves. For
example, Germany permits the use of book re-
serves to finance DB pension plans. Book re-
serves facilitated the internal financing of the
rebuilding of the German industrial plant follow-
ing World War II, when the German financial
markets were chaotic. The sponsor’s risk of insol-
vency in many nations permitting book reserves
is managed by compelling participation in an in-
solvency insurance plan. 

Financial accounting rules in the United
States force sponsors providing post-retirement
health benefits to account for their value using
book reserves. These accounting rules are appli-
cable to publicly held companies and are set by
the Financial Accounting Standards Board
(FASB). FASB is an independent, nongovern-
mental agency. In 1990 it issued Standard of Fi-
nancial Accounting 106 which required employers
sponsoring post-retirement health plans to re-
port on their financial statements estimates of the

liability of these plans. Post-retirement health
benefits have not been the subject of detailed fed-
eral regulation. 

Although ERISA discouraged the use of
book reserves for pension plans, it also created
the Pension Benefit Guarantee Corporation to
ensure at least the partial payment of pension
benefits under DB plans when the sponsor was
unable to meet the funding requirements. The
insurance system is funded by a premium related
to unfunded accrued liability that is paid by all
DB plans. 

Individual and social plans

This discussion has often used the term
‘‘sponsor.’’ The pension plans discussed have in-
volved an arrangement between a sponsor, usu-
ally an employer, and members, usually
employees, to provide retirement income. There
are two large, very different, classes of retirement
programs that do not fit into this framework. 

Standard advice is to save for old age and the
inevitable rainy day. The advice remains good,
but it has also become embedded in tax policy.
To encourage self-employed individuals and
workers whose employers do not provide a for-
mal pension plan to save for retirement, Con-
gress has created several sections of the Internal
Revenue Code, for different types of workers,
that provide for the creation of special savings ac-
counts for retirement purposes. These accounts
are special in that income diverted to the account
and the investment earnings of the account are
not subject to income taxation until withdrawn.
These tax-sheltered retirement savings vehicles
have become popular. The question of whether
they have generated new savings or diverted ex-
isting savings to tax shelters remains open. 

Examples of these retirement programs will
illustrate their history and variety. Individual re-
tirement plans were authorized by ERISA in
1974. Originally these plans were limited to indi-
viduals not already participating in an employer
sponsored tax qualified plan or other tax favored
arrangement. Later the eligibility was broad-
ened. These individual retirement plans are
funded through Individual Retirement Accounts
(IRAs). Tax Sheltered Annuities have an even
longer history and can be sponsored by tax-
exempt entities organized for religious, educa-
tional, or research activities. Keogh plans were
authorized in 1962 and are designed for self-
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employed individuals. Section 401(k) plans are
named for the section of the Internal Revenue
Code that regulates them. They are designed for
employees and are typically funded through sal-
ary reductions and matching contributions by
employers. 

Roth retirement accounts, named for their
sponsor in Congress, are a recent addition to this
list of individual retirement programs. Roth ac-
counts are fundamentally different in that contri-
butions are subject to income taxation but
withdrawals are not. 

The high rate of poverty among the elderly
during the Great Depression was among the
forces that moved the Congress to create an al-
most universal Social Security program in 1935.
Social Security includes several types of benefits,
but the old-age income part is a DB plan with re-
placement ratios that decline as career average
indexed wages increase. Social Security has been
funded primarily by a payroll tax on a modified
current-cost basis. The modification has been the
existence of a trust fund that stabilizes results
across economic cycles. 

In the early 1990s there were approximately
three taxpaying workers for each beneficiary. By
2020 it is likely that there will be approximately
two taxpaying workers for each person receiving
benefits. The resulting financial crunch for a cur-
rent-cost system is forcing political consideration
of increasing the normal retirement age, shifting
the system partially to a DC program, and actions
to increase productivity by the time the crunch
occurs. 

JAMES C. HICKMAN

See also EMPLOYEE RETIREMENT INCOME SECURITY ACT;
INDIVIDUAL RETIREMENT ACCOUNTS; TAXATION. 
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PENSIONS, HISTORY
This section discusses the historical develop-

ment of employer-provided private pensions,
both internationally and in the United States. It
also considers the historical development of the
normal retirement age. 

Pension history: international

Only about a dozen high-income countries
have voluntary employer-provided private pen-
sion systems that pay benefits to a sizable per-
centage of their retirees. These countries include
Canada, Germany, Ireland, Japan, the United
Kingdom, and the United States. In these coun-
tries, however, usually only 50 percent or less of
retirees are covered. Only in countries where
most workers belong to a union, such as the
Netherlands, is the coverage rate substantially
higher. 

In other high-income countries, such as Aus-
tralia and Switzerland, private employer-
provided pensions have been mandated, thus
achieving coverage for most of the workforce. In
France, industry-wide pensions are mandated,
and, following the lead of Chile in 1981, a num-
ber of countries in the 1990s and early 2000s
mandated individual-account pension plans.
These countries include Argentina, Chile, Co-
lombia, Peru, and Uruguay in Latin America,
and Hungary and Poland in Eastern Europe.
The World Bank became a proponent of this ap-
proach during the 1990s, and played a role in its
spread. 

In the poorer, developing countries of Africa
and Asia, most workers are generally not covered
by either a pension or a social security program.
Without this coverage, agricultural workers in
rural areas tend to work longer into old age, with
family members taking over the more physically
demanding tasks. When people are no longer
able to work, their families are expected to pro-
vide for them. 

In middle-income countries, such as Brazil
and Indonesia, pensions are provided to workers
in the high-income sector. In these countries,
multinational companies have played a role in
the international spread of employer-provided
pensions. In Brazil, pensions are provided by
state-owned enterprises and multinational com-
panies. 

In most countries, the early history of pen-
sion provision is similar. Pensions were first pro-
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vided to retired military personnel. Later, large
bureaucratic organizations, such as the railroads
and banks, provided pensions to long-service
employees. Government employees also general-
ly were among the first groups to be covered. 

At first, pensions were provided on an ad hoc
basis as charity rather than as an earned right.
Over time, pension benefits have become more
formalized as defined benefit plans, with written
documents specifying their features. They have
also become an earned part of compensation—
employees have a legal claim to them. Starting
from different origins, defined contribution pen-
sions developed out of employer-sponsored sav-
ings plans. 

Social security programs around the world
provide different types of income support. The
term social security refers to government pro-
grams that provide retirement income benefits.
Social security has been a factor in the develop-
ment of pensions in most countries. In western
Europe and Japan, private pensions predated so-
cial security. Japan and the United Kingdom
chose to protect private pensions from being re-
placed by social security programs by allowing
employers to contract out of social security, thus
reducing social security contributions and bene-
fits, if minimum standards are met by an employ-
er-provided pension plan. In contrast, countries
with generous social security benefits, such as
Italy and Austria, have little need for additional
pension benefits and, consequently, few pension
plans have developed. 

The development of the income tax system
has also played an important role in the develop-
ment of private pensions around the world.
While pensions predated personal income taxes
in many countries, their growth (of income taxes)
has been aided by special tax preferences that all
countries with well-developed pension systems
offer. The importance of the role of income taxes
was demonstrated during the 1990s, when the
income tax preferences for private pensions were
revoked in New Zealand, and private pension
coverage subsequently declined. In Brazil and
many other developing countries, relatively few
workers pay income taxes because their income
is below the threshold for liability. Thus, in those
countries the incentives provided by the tax sys-
tem do not affect most workers. The expansion
of the personal income tax system to cover most
workers in the United Kingdom during World
War II was instrumental in making pension cov-
erage widespread in that country. 

The history of pensions has also been shaped
by the history of the macroeconomy. The Great
Depression of the 1930s was much less severe in
the United Kingdom than in the United States,
and the reduction in pension coverage during
that period was consequently less in the United
Kingdom. During the early part of the twentieth
century, France and Germany experienced hy-
perinflation, which had a devastating effect on
funded pensions. The experience of hyperinfla-
tion appears to have had a long-term effect on
the pension systems of these countries, with both
countries now relying primarily on unfunded
pensions where benefits are paid for out of cur-
rent income. 

During the 1990s, voluntary defined contri-
bution plans grew in importance in many coun-
tries, probably aided by the strength of financial
markets during that decade. They are also grow-
ing in importance in the Anglo-Saxon countries
of Australia, Canada, Ireland, and the United
Kingdom, and they are increasing in importance
in the European countries of Austria, Belgium,
Germany, Greece, Netherlands, Spain, and Swit-
zerland. The majority of new plans in Australia,
Ireland, Switzerland, and the United Kingdom
are now defined contribution plans. 

Pension history: United States

The development of private pensions and
Social Security in the United States parallels their
development internationally. Pensions evolved
through American history in ways resulting in
closely intertwined private and public pension
systems. 

As in other parts of the world, pensions ini-
tially were provided to those in financial need or
as gratuities. In colonial America, the Presbyteri-
an and Moravian churches paid pensions to their
ministers’ widows and orphans, while the new
U.S. government granted annuities to Revolu-
tionary War veterans for their service to the
country. 

The view of pensions as gratuities had not
changed when Congress passed legislation in
1862 to provide annuities to Union soldiers dis-
abled in the Civil War. This program grew to in-
clude widows and orphans, and the definition of
disability was liberalized over the years. During
its peak years in the mid-1890s, the Civil War
pension program functioned much like a social
insurance program and consumed 43 percent of
federal expenditures. 
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After the Civil War, pensions gradually
transformed from ad hoc payments because of fi-
nancial need to formal plans designed to retain
valued employees and ease superannuated em-
ployees off the job. Modern pension plans first
appeared in the railroad industry. American Ex-
press, then a railroad freight company, estab-
lished the first formal U.S. plan in 1875. Pension
plans spread to other railroad companies, then
to other industries. The federal and state govern-
ments followed suit, and the federal government
established a plan for its employees in 1920. By
then over three hundred plans covered 15 per-
cent of the U.S. work force. 

During the 1920s, businesses realized they
needed sounder financing of an increasingly ex-
pensive benefit they had funded on a pay-as-you
go basis. Insurance companies managed much of
the growing private system’s assets, providing
annuities to eligible workers using employer
funds. After a period of growth that lasted
through the 1940s, insurance company provision
of group pension annuities to employers de-
clined due to rising costs, the advent of Social Se-
curity, and the rise of union involvement in
pensions. 

Private pensions enjoyed tax-favored status
early in their development. By the end of 1921,
companies could deduct pension plan contribu-
tions and escape paying tax on the pension trust
investment income. When it became apparent in
the late 1930s that pensions primarily benefited
higher-paid employees, Congress instituted re-
quirements for plans to maintain tax-favored sta-
tus. The Revenue Act of 1942 required plans to
include a minimum percentage of employees
and to provide benefits that did not dispropor-
tionately favor the highly paid. It also enacted
the first funding requirements for pensions. 

Social Security has also played a major role
in the development of U.S. private pensions. The
Great Depression brought with it the realization
that a federal response was necessary to address
the poverty suffered by 50 percent of the elderly
population. In 1934, President Franklin D. Roo-
sevelt formed the Committee on Economic Se-
curity, whose recommendations resulted in
Social Security’s passage in 1935. The new pro-
gram provided retirement income to workers be-
ginning at age sixty-five. Amendments to Social
Security in 1939 added spouse and dependents’
benefits. Later amendments increased benefits,
then automatic cost-of-living adjustments were
added to benefits in payment status in 1972. 

The number of pension plans grew dramati-
cally during World War II. High income taxes
and war-time limits on wages (but not on future
pension benefits) made pensions more attractive
as a form of compensation. By 1945, pensions
covered 6.5 million employees up from 2 million
in 1938. Other developments include the rise of
union pensions for blue-collar workers. A 1949
Supreme Court decision facilitated this trend
(Inland Steel Company vs. National Labor Rela-
tions Board), stating that pensions were a man-
datory subject of bargaining. By 1960, pension
coverage of the private work force was 40 per-
cent, and pension participation increased to 45
percent by 1970. 

As the private pension system matured, gaps
appeared. Lack of vesting requirements, chronic
underfunding, and financial self-dealing result-
ed in a disproportionate number of pension par-
ticipants retiring without benefits. After
Congress enacted several modest measures to re-
solve some of these problems, it passed the com-
prehensive Employee Retirement Income
Security Act (ERISA) in 1974. ERISA established
minimum participation, as well as vesting re-
quirements, fiduciary standards, break-in-
service rules, survivor benefit requirements, and
an insurance program for defined benefit pen-
sions. 

Legislative efforts to ensure that workers re-
ceive the pensions promised from their company
plans have continued since 1974. Congress en-
acted legislation making it more likely that lower-
paid workers will receive benefits from their pen-
sions; expanding benefit rights of widowed and
divorced spouses; shortening vesting periods;
limiting the effect of taking Social Security into
account when calculating the pension amount;
and requiring that older workers be included in
pensions and that their benefits continue to
grow. 

Normal retirement age: international

The normal ‘‘retirement age’’ is a twentieth
century concept that is relevant in the developed
parts of the world. It is the age, as established by
a pension plan, at which retirement benefits can
be received without a reduction being taken be-
cause of age. Because most workers around the
world do not participate in either a social security
program or private pensions, the concept does
not apply to them. 

For most workers for whom the concept is
relevant, the concept is closely tied to the mini-
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mum or normal retirement age in social security
programs. In western Europe, however, the nor-
mal retirement age in private pensions tends to
be lower than the earliest retirement age
through social security, with most workers retir-
ing before the minimum age at which social se-
curity retirement benefits can be received. In
Belgium, France, Germany, and Luxembourg,
only one in three or four older workers (and a
considerably smaller number in the Nether-
lands) retire at or after the minimum age for so-
cial security benefits. Developed countries that
had a minimum retirement age for social security
benefits of sixty-five or older at the start of the
twenty-first century, or had set such an age in so-
cial security law for a future date, include Austra-
lia, Germany, Iceland, Ireland, the Netherlands,
New Zealand, Norway, Switzerland, and the
United Kingdom. 

Not surprisingly, the normal retirement age
tends to be lower in countries where the life ex-
pectancy is lower. Thus, it tends to be lower in
poor countries than in rich countries, with some
exceptions. In Yemen, workers can retire with
social security benefits at age forty-five with twen-
ty years of experience. In Lebanon, both men
and women can receive social security ben-
efits at any age with twenty years of experi-
ence. As populations age and the old-age
burden grows, one policy countries can adopt
to alleviate social security financing problems
is to raise the normal retirement age. This
has been done in Germany, Italy, and
Sweden. 

The economic relevance of the normal re-
tirement age is lessened in many social security
systems and in many pension plans by these
plans providing benefit increases when workers
postpone retirement, and by the possibility of
workers retiring at younger ages than the nor-
mal retirement age. If benefits are actuarially
adjusted for postponements in retirement age,
then whether a worker retires earlier or later
than the normal retirement age would not
change the lifetime cost to the social security
system for workers whose life expectancy is the
same as the actuarial life expectancy for the pop-
ulation. 

Normal retirement age: United States

Americans did not retire during the eigh-
teenth and nineteenth centuries; they merely re-
duced their responsibilities on the farm or with

the family business as they aged. As the country
became industrialized and pensions were estab-
lished, the age at which a worker left the work
force and began drawing retirement benefits be-
came an issue. 

Before Social Security was established, pen-
sions had a variety of eligibility requirements,
often containing an age sixty-five retirement age
provision. The B&O Railroad plan, for example,
provided for retirement at sixty-five after ten
years of service, but workers could collect a dis-
ability pension at age sixty. Often, plans had
maximum retirement ages of seventy, and this
was the standard in the railroad industry. The
U.S. Steel pension plan had one of the youngest
retirement ages—workers had to be sixty to col-
lect benefits. 

The Committee on Economic Security, while
considering what features should be in a U.S.
social insurance system, looked at historical
precedent for establishing the normal retire-
ment age at sixty-five. The Committee looked
to Germany’s social insurance system; the
precedent set by the Civil War pension board
in 1890; the 1910 Massachusetts Commission
on Old Age Pensions definition; the post of-
fice letter-carriers retirement eligibility; and
railroad pension eligibility; all of which had
age sixty-five standards for the payment of
benefits. 

Once the age sixty-five eligibility for normal
retirement benefits in Social Security was set,
many private pension plans also adopted it as the
retirement standard. In 1961, when Social Se-
curity was amended to provide that men could
collect early retirement with reduced benefits at
age sixty-two, private plans were influenced by
this change as well. Pensions often contain provi-
sions that provide for early retirement benefits to
begin at age sixty-two and many allow retirement
at age fifty-five with a minimum number of years
on the job. 

The Age Discrimination in Employment Act
of 1967 (ADEA) originally allowed employers to
set a mandatory retirement age of seventy. A
1986 amendment to the ADEA now prohibits the
establishment of a mandatory retirement age in
retirement plans, with some exceptions. 

Amendments to the Social Security Act in
1983 included a provision to increase the age
for unreduced retirement benefits to sixty-
seven. This increase will be gradual, begin-
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ning with those who were born in 1938, reaching
age sixty-seven for individuals born in 1960 or
later. 

AMY R. SHANNON
JOHN A. TURNER

See also ESTATE PLANNING; INDIVIDUAL RETIREMENT AC-

COUNTS; RETIREMENT PLANNING; RETIREMENT; RISK

MANAGEMENT AND INSURANCE. 
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PENSIONS, PLAN TYPES AND
POLICY APPROACHES

The U.S. retirement income system is anala-
gous to a three-legged stool. The first leg is the
public Social Security system, which covers virtu-
ally all workers and provides benefits based on
lifetime earnings at sixty-five, and reduced bene-
fits at sixty-two. The second leg consists of em-
ployer-provided supplementary pensions, which
cover roughly half the workforce. These tax-
subsidized plans are sponsored by private em-
ployers, by the federal government for its em-
ployees, and by state and local governments for
their workers. The third leg consists of individual
saving, which occurs in tax-subsidized Individual
Retirement Accounts or directly in nonsubsi-
dized forms. Those sixty-five and older currently
receive roughly half of their non-earned income
from Social Security, one quarter from employ-
er-provided pensions, and one quarter from pri-
vate saving. Social Security accounts for virtually
all retirement income at the low-end of the in-
come scale; employer-sponsored pensions are
important for middle- and high-income individ-
uals. 

Private pension plans in the United States
date from 1875, but the early plans were finan-
cially vulnerable and most were bankrupted in
the 1930s by the Great Depression. Contempo-
rary U.S. pension plans, both private and public,
are rooted in the desire for financial security that
became part of the national psychology after the
onset of the Depression. Although World War II
initially consumed much of the nation’s re-
sources that might have been directed toward
improved provisions for old age, wartime wage
controls greatly stimulated the expansion of pri-
vate plans. Since legal limitations on cash wages
impeded the ability of employers to attract and
hold workers in the tight civilian labor markets,
the War Labor Board attempted to relieve the
pressure on management and labor by permit-
ting employers to bid for workers by offering at-
tractive fringe benefits. Pension benefits cost
firms little in view of the wartime excess profits
tax and the ability to deduct contributions. The
growth of new pension plans fell off markedly in
the postwar period as employees focused on cash
wages to recover ground lost during the period
of wage stabilization, but by 1949 pension bene-
fits again became a major issue of labor negotia-
tion. 

Coverage under private pension plans

The main expansion of today’s pension sys-
tem, in both union plans and nonunionized in-
dustries, began in the 1950s. The Korean War
further stimulated the pension movement as em-
ployers once again competed for workers in the
face of wage and salary controls and excess prof-
its taxes. The growth in pensions continued in
the 1960s. But much of the growth during that
decade was due to expansion of employment in
firms that already had pension plans as opposed
to establishment of new plans. The percentage of
the private workforce covered by any type of em-
ployer-sponsored retirement plan continued to
increase until the late 1970s, but since then cov-
erage has stagnated. In both 1979 and 1999, only
50 percent of nonagricultural wage and salary
workers in the private sector between the ages of
twenty-five and sixty-four were covered by a pen-
sion plan of any sort, even though 1979 was the
end of a decade of stagnation and 1999 was the
height of the longest expansion in the postwar
period. 

Pension coverage in the United States varies
sharply by size of firm. In companies with one
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hundred or more employees, 70 to 80 percent of
the full-time workforce is covered by a pension.
The figure drops to 37 percent for firms with less
than one hundred employees. Small employers
frequently cite uncertainty about future earnings
and the expense of employer contributions as
important reasons for not providing pension
coverage. Small employers also mention high
employee turnover, the preference of their em-
ployees for cash wages, and administrative bur-
den. The low levels of pension coverage in small
firms is an important policy concern since almost
40 percent of full-time workers are employed in
firms with fewer than one hundred workers. In
an effort to make it easier for firms to establish
and maintain plans for their employees, the fed-
eral government has passed several pieces of leg-
islation over the years to ease financial and
reporting requirements. Despite this legislation,
the discrepancy in coverage between large and
small firms remains. 

A shift to defined contribution plans

Although the percentage of the workforce
covered by a pension plan has remained virtually
unchanged since the late 1970s, the nature of
pension coverage has changed sharply from de-
fined benefit plans to defined contribution plans.
Defined benefit plans provide retirement bene-
fits—in the form of a lifetime annuity—generally
calculated as a percentage of final salary for each
year of service. For example, a worker with a
final salary of $40,000 might receive 1.5 percent
a year for thirty years of service, producing an
annual pension of $18,000. This form of pension
made it easy for employers at the time that they
established their plans in the 1950s to grant re-
troactive credits for older workers for whom they
had made little or no contributions. In contrast
to defined benefit plans, defined contribution
plans are like savings accounts. The employer,
and sometimes the employee, contributes a spec-
ified dollar amount or percentage of earnings
into the account. These contributions are usually
invested in stocks and bonds. When the worker
retires, the balance in the account determines the
retirement benefit. 

Within the defined contribution world, the
fastest growing type of plan is the 401(k). The de-
fining characteristics of 401(k) plans are that par-
ticipation in the plan is voluntary and that the
employee as well as the employer can make pre-
tax contributions to the plan. These characteris-

tics shift a substantial portion of the burden of
providing for retirement to the employee; the
employee decides whether or not to participate,
how much to contribute, and how to invest the
assets. Despite the fact that employees bear much
of the risk in 401(k) plans, these plans have
grown enormously for a number of reasons.
They are less costly to operate than defined ben-
efit plans. They do not require employer contri-
butions. They are fully funded by definition,
eliminating the work associated with funding re-
quirements and pension insurance. They are
easily portable so employees can take benefits
with them, eliminating the need for employers to
keep track of pensions for departed employees.

Given their popularity and growth, one
would have thought that the introduction of
401(k) plans should have boosted pension plan
coverage in the United States. But, as noted
above, overall pension coverage has remained
virtually unchanged. This means that the enor-
mous expansion of defined contribution plans,
especially 401(k)-type plans, has produced a
sharp decline in coverage under traditional de-
fined benefit plans. Between 1978 and 1997, ac-
tive participants in defined benefit plans
declined from 65 percent to 32 percent of total
participants. This shift is reflected in the financial
statistics for the two types of plans. Between 1978
and 1997, assets in defined benefit plans de-
clined from 72 percent to about 49 percent of
total pension assets; benefits paid by defined ben-
efit plans declined from 67 percent to 42 percent
of total benefits; and contributions to defined
benefit plans declined from 67 percent to 17 per-
cent of total contributions. 

In the late 1990s, some employers converted
their pensions to hybrid plans that have both de-
fined benefit and defined contribution character-
istics. The most popular of the hybrids are the so-
called cash balance plans. Cash balance plans are
defined benefit plans that express each partici-
pant’s accrued benefit as a balance that is avail-
able for distribution as a lump sum. Unlike a
defined contribution plan, however, the accrued
benefit accumulates at a specified and guaran-
teed rate of interest, and benefits tend to accrue
as a constant percentage of compensation. The
plans are attractive because they provide visible
and portable benefits like a defined contribution
plan, and secure accrual and government insur-
ance like defined benefit plans. 
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Federal regulation

The federal government has played a major
role in the development of employer-sponsored
plans through both the provision of favorable tax
treatment and direct regulation. 

The Internal Revenue Code. The approach
of federal pension policy as far back as the 1940s
has been to provide tax incentives that will en-
courage highly paid employees to support the es-
tablishment of employer-provided pension plans
that provide retirement benefits to the rank and
file. The tax incentives arise because under the
Internal Revenue Code employer contributions
to a pension plan are deductible as a business ex-
pense when made, but the employee is not taxed
until receipt of pension benefits. In addition, the
pension fund is not taxed on its earnings. These
two provisions, which permit tax deferral on
both employer contributions and the earnings on
those contributions, are equivalent to exempting
from taxation the earnings on the money that
would have been invested after tax, assuming the
employee remains in the same tax bracket. This
tax provision reduces personal income tax reve-
nues by roughly 10 percent each year. 

Because pensions are tax-favored, the tax
code limits the amount that can be saved through
employer-sponsored plans. In the case of de-
fined benefit plans, the maximum benefit cannot
exceed 100 percent of final pay averaged over
three years or an indexed amount that is
$140,000 for 2001. In the case of defined contri-
bution plans, contributions are limited to the
lesser of 25 percent of compensation or a fixed
ceiling that rises with inflation (the ceiling is
$35,000 in 2001). For the purpose of this calcula-
tion, compensation cannot exceed a specified
limit, $170,000 in 2001. In addition, employee
contributions to 401(k) plans cannot exceed an
indexed amount of $10,500 in 2001, and as with
defined contribution plans generally, total em-
ployee and employer contributions are limited to
the lower of $35,000 in 2001 or 25 percent of the
participant’s compensation. 

Because of the favorable tax treatment, the
tax code also restricts access to funds contributed
to defined contribution plans generally, and to
401(k) plans in particular. Before age fifty-nine
and a half, the employee can generally withdraw
money without penalty only upon disability or
death; otherwise, the employee must pay a 10
percent penalty in addition to income taxes.
After fifty-nine and a half, the employee may

withdraw funds without penalty. Participants do
have limited access to their 401(k) funds without
penalty through borrowing provisions that allow
individuals to borrow the lesser of 50 percent of
their holdings or $50,000. 

In addition to contribution and access limits,
pension regulations include nondiscrimination
provisions stipulating that benefits for highly-
compensated employees be given favorable tax
treatment only if a high proportion of rank-and-
file employees are also covered by the plan. The
technical and complex regulations allow consid-
erable leeway, however. They only require that
the classification for participation be reasonable
and that the level of participation from the highly
compensated group be not too much greater
than the level of participation from the remain-
der of the workforce. Employers can exclude
from participation those with less than one year
of service and those under twenty-one. Employ-
ers can also exclude specific groups of workers
provided that excluded workers do not exceed
30 percent of the non-highly compensated work-
force. In addition, benefits may be forfeited for
failure to complete five years of service. Thus, the
nondiscrimination requirements do not fully
achieve the goal of including all rank-and-file
workers. 

Employee Retirement Income Security Act
(ERISA). The federal government has also
sought to protect pension benefits through the
direct regulation of these plans, most notably
through the Employee Retirement Income Se-
curity Act of 1974 (ERISA). ERISA’s principle
objective was to secure the rights of plan partici-
pants so that a greater number of covered work-
ers would receive their promised benefits. It was
a response to failings and abuses in defined bene-
fit pension plans, which covered the majority of
workers at the time. Before the legislation, some
employers imposed such stringent vesting and
participation standards that many of their work-
ers reached retirement age only to discover that
because of some layoff or merger they were not
eligible for a pension. Even workers who satisfied
their plans’ requirements had no assurance that
accumulated pension assets would be adequate
to finance benefits. And a few pension plans were
administered in a dishonest, incompetent, or ir-
responsible way. Others engaged in forms of fi-
nancial manipulation such as concentrating
investments in the stock of the plan-sponsoring
company, which, while not illegal, also jeopar-
dized the welfare of plan participants. The net ef-
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fect of these problems was that in the pre-ERISA
era plan participants were at the mercy of plan
sponsors. ERISA was designed to change the bal-
ance of power. 

Most observers agree that ERISA has been
successful in meeting its stated objective of
strengthening workers’ claims on benefits. Par-
ticipation and vesting standards enable workers
to establish a legal right to benefits. The imple-
mentation of funding and fiduciary standards
and the establishment of the Pension Benefit
Guaranty Corporation, a mandatory pension in-
surance program for defined benefit pension
plans, ensure that money will be available to pay
these benefits. As a result, more workers covered
by private sector–defined benefit programs re-
ceived benefits, and many got larger benefits
than they would have in the absence of ERISA.

Although the legislation was successful, its
focus was limited. Questions of portability, infla-
tion protection, and coverage were discussed
during the deliberations, but they were either
not addressed at all or addressed in a very limit-
ed fashion in the final legislation. Other issues
such as cashing out of lump-sum benefits re-
ceived almost no attention. 

Major issues facing the pension system

The major issues facing the pension system
today can be divided into those that affect the
benefits of workers covered by a pension plan
and those that affect the ability of workers to gain
access to pension coverage. 

Retirement protection for covered work-
ers. Retirement protection for employees cov-
ered by pension plans depends on the extent to
which accrued pension benefits are preserved.
The preservation of benefits requires that the
termination benefits of mobile employees be ade-
quate, that job changers not spend their lump-
sum payments, and that the value of pension
benefits not be eroded by inflation after retire-
ment. 

Erosion of termination benefits. For work-
ers who remain with one employer throughout
their work lives, defined benefit plans have the
advantage of offering a predictable benefit, usu-
ally expressed as a percent of final pay for each
year of service. A problem arises, however, in the
case of mobile employees, and this would arise
even if all firms had identical plans and immedi-
ate vesting; mobile employees receive significant-

ly lower benefits as a result of changing jobs than
they would have received from continuous cov-
erage under a single plan. This difference arises
because final earnings levels usually determine
pension benefits in defined benefit plans. The
worker who remains with a plan receives benefits
related to earnings just before retirement, but
the benefits for mobile employees are based on
earnings at the time they terminate employment.
A simple example indicates that, if wages in-
creased 4 percent annually, the pension of a
worker who held four jobs would equal 61 per-
cent of the pension of a worker who remained
continuously employed by one firm. The more
wages rise with productivity and inflation, the
relatively lower the benefits received by the mo-
bile employee. 

This problem cannot be solved simply by im-
proving portability. Literally, portability means
nothing more than the ability of an employee to
transfer the present monetary value of vested
pension credits to a succeeding plan or central
clearinghouse upon termination of employment.
The key issue is the amount of money trans-
ferred. Employers are willing to keep their bene-
fits up-to-date with wages, by basing benefits on
final salary, for people who remain covered by
their plan until retirement, but they resist doing
so for terminated employees. Increasing benefits
for terminated employees will increase employer
cost and mean either lower benefits for remain-
ing employees or lower wages for all employees.
On the other hand, the erosion in the value of
benefits for mobile employees under defined
benefit plans is one factor behind the shift to de-
fined contribution plans. 

Cashing out lump-sum distributions. One
issue not covered in the ERISA debates was the
threat to retirement income security created by
cashing out money received in a lump sum when
an employee terminates employment. The avail-
ability of lump-sum distributions in both defined
benefit and defined contribution plans has in-
creased substantially over time. Less than half
(47.8 percent) of pension plan participants had
the option of a lump-sum distribution in 1983,
compared with 71.5 percent ten years later (Scott
and Shoven). 

A 1996 survey of lump-sum payments from
large pension plans revealed that among job
changers a full 60 percent of distributions were
cashed out and only 40 percent of distributions
to workers changing jobs were rolled over into
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other qualified retirement plans. Although the
numbers are alarming, the trend is improving:
the 40 percent rollover rate in 1996 can be com-
pared with only 35 percent in 1993. Further, in
1996, 95 percent of distributions over $100,000
were rolled over compared to only 5 percent of
distributions under $3,500. As a result, more
than 75 percent of total dollars distributed were
rolled over (Yakoboski). 

Despite the improving trend, the numbers
imply that roughly $20 billion per year leaks out
of the private pension system. Moreover, small
distributions currently being cashed out in large
numbers could ultimately translate into a large
loss of retirement income. Considering that the
typical workforce entrant today will on average
hold over eight jobs before reaching retirement,
several small distributions over the working life
could become the norm. Thus, the cashing out
of lump-sum distributions is a serious problem.

Erosion of benefits after retirement. Private
sector pension plans generally do not provide
postretirement cost-of-living adjustments. Con-
sequently, even moderate rates of inflation will
erode the purchasing power of benefits fixed in
nominal terms, noticeably lowering retirees’
standards of living. When persistent inflation is
combined with the trend toward earlier retire-
ment, the value of nominal pension benefits de-
clines significantly. Some employers have offered
ad hoc increases, but these adjustments tend to
offset no more than one-third of inflation’s ero-
sive impact. The lack of postretirement inflation
adjustment has not received much attention late-
ly because the inflation rate has been so low. But
even at 3 percent inflation, the value of a $100
benefit declines to $64 after fifteen years, $55
after twenty years, and $48 after twenty-five
years. Given that life expectancy at age sixty-five
is about twenty years, this erosion remains an im-
portant problem. 

While Congress discussed the issue of pro-
tecting the value of pensions against inflation
during deliberations on ERISA, the legislation
did not contain any guidelines about postretire-
ment increases. The implicit decision was to con-
tinue to rely on ad hoc increases through
unilateral employer action or the collective bar-
gaining process. As a result, the erosion in the
value of pension benefits remains a serious prob-
lem in defined benefit plans, particularly those in
the private sector. 

Coverage

As discussed above, only 50 percent of nona-
gricultural wage and salary employees in the pri-
vate sector participate in a pension plan. Part of
the coverage issue arises in firms where the em-
ployer offers a plan and employees are excluded
or choose not to participate. The other part of
the problem is that some firms—particularly
small ones—do not offer pension plans. Surveys
reveal that 29 percent of workers without pen-
sion coverage are employed by firms sponsoring
pension plans, and 71 percent work for employ-
ers without plans. 

The framers of ERISA recognized the lack of
coverage as a serious problem, but shied away
from mandating coverage in any way. Instead,
they believed in encouraging the growth of em-
ployer-sponsored plans, and, for those workers
whose employers did not provide a plan, autho-
rized the individual retirement account (IRA).
Historically, IRAs allowed individuals to accumu-
late $2,000 per year on a tax-preferred basis. The
maximum rises to $3,000 in 2002 and will gradu-
ally increase to $5,000 in 2008, and thereafter in-
crease inflation increments of $500. Recent data
show that 28 percent of households have an IRA,
but they are used primarily by upper-income
households and appear to supplement conven-
tional pension coverage, since nearly 50 percent
of total households with IRAs also have pension
coverage. This pattern means that only an addi-
tional 13 percent of households picked up cover-
age through IRAs, leaving a very large number
of households with no pension provisions at all.
It is not surprising that IRAs cannot solve the
coverage problem. Low and moderate earners
have too many pressing needs for current in-
come to think about saving. Tax relief is also un-
likely to affect their decisions since many low and
moderate earners face low marginal tax rates. 

The lack of pension coverage would not be
a source of concern if Social Security provided
enough income for workers to maintain their
preretirement standard of living, but Social Se-
curity alone—even for lower paid workers—is in-
adequate when viewed either in terms of
replacement rates or relative to poverty thresh-
olds. The question is the extent to which the pro-
vision of pension income can be solved through
the expansion of the existing employer-based
system or whether some new program may be
needed for those who cannot reduce their cash
wages further in order to receive pension protec-
tion. 
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In any event, the lack of universal coverage
for supplementary retirement benefits, like the
erosion of termination benefits in defined benefit
plans, the cashing out of lump-sum distributions,
and lack of inflation protection, remains an un-
solved problem. 

ALICIA H. MUNNELL

See also CONSUMER PRICE INDEX AND COLAS; EMPLOYEE

RETIREMENT INCOME SECURITY ACT; INDIVIDUAL RE-

TIREMENT ACCOUNTS; RETIREMENT PLANNING; SOCIAL

SECURITY. 
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PENSIONS, PUBLIC
PENSIONS

Distinction between government and
private pensions

Employees in the public sector—those work-
ing for state and local governments and the fed-
eral government—are in a number of respects
better situated with respect to employer-
provided pensions than are employees in the pri-
vate sector. Virtually all full-time public sector
employees participate in employer-provided
pension plans. This contrasts with the private
sector, where only about half of the full-time
workforce participates in a pension plan at any
given time. 

State and local government pensions are
predominantly defined benefit pensions—few
state and local employees participate in defined
contribution plans. Until the mid-1970s, private
pensions were also predominantly defined bene-
fit pensions. Since then, defined contribution
pensions have grown in importance, while de-
fined benefit pensions have declined, and by the
end of the twentieth century defined contribu-
tion plans were more prevalent in the private
sector than defined benefit plans. This trend has
not occurred in the public sector, creating a sig-
nificant difference between pensions for public
sector employees and those for private sector em-
ployees. The difference in pension type is impor-
tant for employees because in defined benefit
plans the employer bears the financial risk associ-
ated with their funding, while in defined contri-
bution plans the risk is borne by employees. 

As well as having less financial market risk
for employees, pension plans for public sector
employees tend to be more generous than plans
in the private sector. Most employees in state and
local government are covered by plans permit-
ting retirement at age fifty-five or earlier, fre-
quently with just five or ten years of service
required. The majority of state and local govern-
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ment employees (62 percent) are in plans that
provide postretirement increases, most of which
(73 percent) are provided automatically. These
increases are intended to compensate retirees for
increases in the Consumer Price Index (CPI),
though they are typically capped at either a por-
tion of the CPI change or an absolute ceiling. In
contrast, only 7 percent of private sector plan
participants in medium and large firms are in
plans offering postretirement increases, and
fewer than half of these participants are in plans
where the increase is automatic. Public sector
employees, however, usually pay part of the cost
of defined benefit pension plans through their
own contributions, which is uncommon in the
private sector. 

Differences in regulations covering public
and private pensions

Private pensions are regulated by the federal
pension law called the Employee Retirement In-
come Security Act of 1974 (ERISA). This com-
plex law, which has been amended numerous
times, is the second longest law in the United
States—only the tax code is longer. It is adminis-
tered by three federal agencies: the Labor De-
partment, the Internal Revenue Service, and the
Pension Benefit Guaranty Corporation. The
Labor Department administers sections of the
law relating to the fiduciary responsibilities of
plan sponsors and service providers. The Inter-
nal Revenue Service administers sections relating
to allowable and required contributions and to
tax deductions for pensions. The Pension Benefit
Guaranty Corporation administers sections relat-
ing to the pension benefit insurance it provides
for defined benefit plans. 

The only pension plans not covered by this
law are those for government employees and em-
ployees of religious organizations. State and local
government pension plans and pension plans for
federal government employees are subject to
considerably fewer regulations, and public sector
employees consequently have different, and gen-
erally fewer, legal protections. Many attempts
have been made to bring state and local govern-
ment plans under federal jurisdiction through
introduction of legislation that would establish a
public sector equivalent to ERISA. State and local
government pension plans, however, continue to
be regulated primarily by individual state and
local governments. They are not subject to the
regulations administered by the Labor Depart-

ment and the Pension Benefit Guaranty Corpo-
ration. Government employees are subject to
restrictions administered by the Internal Reve-
nue Service concerning maximum allowable con-
tributions and maximum allowable benefits, but
the limits are generally higher than for the pri-
vate sector. While state and local government
plans are not subject to ERISA’s reporting re-
quirements, they must follow the financial mea-
surement and reporting requirements imposed
by the Governmental Accounting Standards
Board (GASB). Private sector plans must follow
the accounting requirements imposed by the Fi-
nancial Accounting Standards Board (FASB). 

At least in one respect, many employees in
public plans have greater legal protection than
do employees in private plans. Approximately
half the states have either a state constitutional
provision, a statutory provision, or past court rul-
ings stipulating the right that the future accrual
of pension benefits cannot be reduced for cur-
rent employees. This right is not provided to pri-
vate sector employees or employees in the
federal government, where pension plan provi-
sions can be modified to reduce the future accru-
al of pension benefits. Because of this right for
many state and local government employees,
pension reforms in those sectors tend to result in
tiered pension plans, where a reform only affects
newly hired workers, with previously hired
workers maintaining their participation in the
nonreformed plan. 

Because state and local government plans
are generally subject to fewer restrictions, they
can have features that are not allowed in private
plans. Thus, they serve as a laboratory for experi-
mentation in plan designs that would not be al-
lowed under current federal laws for private
sector plans. For example, the pension plans for
public employees in the state of Indiana provide
for a rate-of-return guarantee for the defined
contribution plan that is backed by the fund of
the defined benefit plan. Such an arrangement
would not be allowed in the private sector be-
cause it would violate the ERISA requirement
that defined benefit plan assets be used only for
the purpose of providing benefits from that plan.

Unlike the private sector, where all workers
(except employees of religious organizations) are
automatically covered by Social Security, state
and local governments have the option of not
choosing Social Security coverage for their em-
ployees if their employees are already covered by

1066 PENSIONS, PUBLIC PENSIONS



a state or local government retirement plan.
State and local governments whose workers are
currently not covered by Social Security can con-
tinue to exclude them from Social Security. For
those workers, the public pension plan provided
tends to be more generous than for private plans
because it also replaces Social Security. State and
local government employees not covered by a
public retirement plan are automatically covered
by Social Security. Since 1983, state and local
governments can no longer terminate Social Se-
curity coverage for groups of employees already
participating. 

Types of plans for federal government
workers

Federal government workers hired before
1983 are covered by a different retirement in-
come system than are those workers hired later.
The Civil Service Retirement System (CSRS) (for
workers hired before 1983) consists primarily of
a generous defined benefit plan. Retirement
benefits are available at age fifty-five for workers
with thirty years of service. Under special cir-
cumstances, workers may retire at age fifty with
twenty years of service, taking a reduction in ben-
efits of 2 percent per year for every year they are
younger than age fifty-five. The retirement bene-
fits are fully indexed for inflation after retire-
ment, which is also done by Social Security but
which is rarely, if ever, done by private sector
pension plans. The CSRS was started in 1920,
and thus predates the Social Security system,
which began in 1937. Before the federal pension
reform in 1983, federal government employees
were the largest group of employees not covered
by Social Security. 

These workers may also participate in the
Thrift Savings Plan, which is a defined contribu-
tion plan. They may contribute up to 5 percent
of their salary to this plan, but they receive no
matching contribution from the federal govern-
ment. The Thrift Savings Plan has grown rapid-
ly, and, because of the large size of the federal
workforce, is expected to eventually be the larg-
est pension plan in the United States. 

Employees hired after 1983 receive retire-
ment benefits structured similarly to those for
employees of large corporations in the private
sector, through a system called the Federal Em-
ployees Retirement System (FERS). They are
covered by Social Security and contribute to it
just as do private sector workers. Because they

participate in Social Security, they are covered by
a considerably less generous defined benefit plan
than are federal workers hired earlier. However,
they may contribute a higher percentage of their
salary to the Thrift Savings Plan, and they re-
ceive an employer match for their contributions.
Several other systems cover particular groups of
employees, such as diplomats (State Depart-
ment), intelligence operatives and researchers
(Central Intelligence Agency), and central bank-
ers (Federal Reserve Board). 

Management and funding issues
State and local government retirement pro-

grams are typically administered by independent
governmental agencies. A plan’s board—made
up of elected, appointed, and ex officio mem-
bers—holds the fiduciary responsibility for the
plan and manages it. The board’s management
responsibilities include hiring staff, approving
expenditures, and ensuring that reporting re-
quirements are met. The board also typically in-
fluences actuarial assumptions and investment
policy. 

Private pension plans are subject to funding
rules set by federal law that govern the minimum
and maximum allowable levels of funding. In
contrast, the funding requirements of public
plans are not governed by federal law, but may
be set by state law. Public sector pension plans
have typically been considerably less well funded
than private pension plans, though there has
been a long-term trend towards improved fund-
ing in the public sector. Public sector employers
have less incentive to fund their plans, since they
do not receive—or need—the tax deduction pri-
vate employers receive for doing so. Public em-
ployers also have less need to fund their plans,
since the pension plans are backed by the power
of the public sector to tax, and public sector juris-
dictions typically have little risk of bankruptcy.
Given this security, employees have less incentive
to monitor or urge improvements in plan fund-
ing. However, advance funding can lower the
cost of the plan to the employer by allowing a
share of benefits to be financed by investment
earnings. Consequently, advance funding, at
least for state and local governments, has come
to be seen as a fiscally responsible policy. 

Investment of public sector pension funds
At the end of 1999, state and local govern-

ment employee pension funds held $3.0 trillion
in assets. To put this figure in perspective, pri-
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Table 1
State and Local and Private Pension Fund
Investments, Fourth Quarter, 1999

SOURCE: Board of Governors of the Federal Reserve System
(2000)

vate-employee funds held $4.9 trillion, and life
insurance companies held $3.1 trillion. Both pri-
vate and public pension funds were invested pri-
marily in credit market instruments and in
corporate equities (see Table 1). The balance of
these assets is different, however, with public
funds holding 67 percent of assets in corporate
equities, compared with 50 percent in private
funds. The share of state and local plan assets
held in equities has increased dramatically over
the past several decades, rising from only 3 per-
cent in 1960 and 17 percent in 1970. 

A given plan’s investment policy will reflect
its objectives, applicable statutory restrictions (if
any), and the board’s control over investment de-
cisions. For example, for many years West Vir-
ginia prohibited its state pension plans from
investing in equities, and many plans continue to
limit investments in various types of assets. How-

ever, since the 1980s, many state legislatures
have replaced the restrictive ‘‘legal lists’’ of al-
lowed investments with a more flexible standard
of prudence. This trend allowed many plans to
take advantage of the stock market’s strong per-
formance during the 1990s, reducing the effec-
tive cost of plan maintenance for sponsoring
governments and contributing to many plans’
current strong funding status. 

Importance of states in affecting behavior
of firms and stock market outcomes

The growth of state and local government
pension assets has led to an appreciation of their
economic and political power. Many state and
local government employees’ pension plans have
consequently been active in social investing. This
term refers to investment decisions where an in-
vestor or money manager factors in ethical or so-
cial priorities. Social investors are concerned
with such issues as companies’ environmental re-
cords, treatment of employees, behavior in for-
eign markets, and connection to controversial
products such as tobacco. 

Private sector pension plans are prohibited
from making investments designed to further so-
cially desirable purposes at the expense of the
plan’s rate of return. State and local government
plans are not subject to this restriction and conse-
quently have been more likely to engage in social
investing. However, some social investors also
believe that firms that behave ethically are likely
to provide a better investment return than those
that do not, and, indeed, returns in many social
investment funds have exceeded those in many
standard indices. Moreover, while state and local
plans are not subject to the ERISA requirement
that plan assets be invested using the ‘‘care, skill,
and diligence’’ of a prudent individual acting
‘‘solely in the interest of plan participants,’’ most
public plans have adopted similar language. 

Many institutional investors—prominently
public pension plans, but private plans as well—
are also concerned with the governance of pub-
licly traded corporations. Governance concerns
include the election and independence of direc-
tors, including the disclosure of sufficient infor-
mation for investors to ascertain independence;
the appointment and conduct of board commit-
tees; the allocation and exercise of shareholder
voting rights; board composition and account-
ability to shareholders; and the level of director
and management compensation. Many state and
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local government plans pursue these and other
governance concerns as a way to protect plan as-
sets and increase return on their investments as
part of their fiduciary obligations. 

SOPHIE M. KORCZYK

JOHN A. TURNER

See also CONSUMER PRICE INDEX AND COLAS; EMPLOYEE

RETIREMENT INCOME SECURITY ACT; PENSION, PLAN

TYPES AND POLICY APPROACHES; RETIREMENT PLAN-

NING. 
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PERCEIVED HEALTH
Various criteria are used to assess a person’s

level of health. Objective measures can be noted
and counted by a trained observer, while subjec-
tive measures of health depend exclusively on a
person’s self-evaluation. Objective measures in-
clude the presence of a disease or disorder, mea-
suring of blood pressure, days spent in bed or in
the hospital, or observation of the ability of the

person to perform daily activities. A subjective
measure of assessed health can be collected by
simply asking a person if his or her health is ex-
cellent, good, fair, or poor. Both objective indica-
tors and the subjective measure of self-rated
health are designed to capture the health status
of an individual, and there is a moderately strong
relationship between the two measures. Most
people report an evaluation of their health that
matches or comes close to the objective indicator
of a physician’s diagnosis. In general, those with
more functional disabilities are likely to rate their
health less favorably. In addition, those with spe-
cific chronic conditions, such as heart disease,
chronic lung problems and diabetes also report
worse health. 

However, one landmark study (Maddox and
Douglass, 1973) reported that about a third of its
sample perceived their health as being much bet-
ter or much worse than a physician’s objective
rating. Instead of viewing self-rated health as a
measure that is somewhat helpful in determining
health status, though biased by psychological
states, the researchers tested whether it offered
any information beyond that provided by objec-
tive measures. One way of evaluating measures
of health is to see how well they predict one’s risk
of death in a given period of time. Overall, peo-
ple with objective indicators of health problems
are at a greater risk of dying in the next few years
than those who do not have health problems. To
test whether self-rated health also predicts mor-
tality, and if it provides any information beyond
that of objective indicators, Mossey and Shapiro
(1982) examined information about people’s
self-rated health, physicians’ reports for each in-
dividual based on objective measures, and a re-
cord of whether or not each person died within
the next six years. After being matched in terms
of physician’s health reports, those who rated
their health as poor had a three times greater
risk of dying in the next few years than those who
rated their health as excellent. Furthermore,
self-rated health was a more powerful predictor
of mortality than the physician’s objective mea-
sures. 

Idler and Benyamini (1997) reviewed the in-
ternational literature on self-rated health as a
predictor of mortality for noninstitutionalized in-
dividuals. Overall, the results overwhelmingly
supported the association between self-rated
health status and mortality, even when other ob-
jective indicators of health status were consid-
ered. Several interpretations of such findings are
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possible. First, it may be that self-rated health is
a more accurate measure because it captures
more than is possible by considering typical ob-
jective indicators. When rating one’s health, a
person may consider symptoms that are not yet
diagnosed, weigh the severity of symptoms, or
consider family history and expected longevity.
Second, self-ratings of health may include not
only one’s current level of health, but also the tra-
jectory of decline or improvement in health. In
fact, when researchers have access to an individ-
ual’s health status at various points in time, a
change in health status predicts mortality, ex-
plaining part of the predictive power of self-
rated health. Third, a person’s perception of his
or her health may influence or reflect health be-
haviors. A person with a poor perception of
health may not bother with preventive measures
such as diet and exercise, while people with good
perceptions of health are more likely to engage
in healthful behaviors. In this way, self-rated
health may be a reflection of lifestyle. Fourth,
self-rated health may represent a person’s evalu-
ation of resources available to deal with health
problems, either from the social environment or
from within themselves. An evaluation of poor
health may indicate an underlying depression
that is detrimental to the immune system. 

In addition to being predictive of mortality,
self-rated health also predicts other outcomes,
such as decline in functional ability or a greater
likelihood of entering a nursing home. Even
after accounting for the seriousness of the disease
and the level of functional ability when the self-
evaluation of health was made, elderly persons
who rated their health as less than excellent were
more likely than those with excellent self-rated
health to be disabled, institutionalized, or dead
within the next six years (see Mor et al., 1994).
Research by Idler and Kasl (1995) similarly
found that older adults who rated their health as
poor were two and a half times as likely as those
with excellent self-rated health to experience a
decline in functional ability. They noted that the
risk of decline was greatest for elderly persons
who were relatively younger and without disabil-
ity and yet still rated their health as poor. Fur-
ther analysis showed that it is not positive
thinking that improves the condition of the dis-
abled, but rather negative evaluations that are
linked to a decline in functioning. Other re-
searchers have found that the perception of con-
trol illuminates the relationship between self-
rated health and mortality. Older adults who

reported excellent health were more likely than
those who reported poor health to perceive a
sense of control over their lives and to use active
strategies in dealing with difficulties. This sug-
gests that elderly persons who evaluate their
health as poor may give up and allow functional
decline to occur, rather than actively practicing
positive health behaviors and coping strategies.

Self-rated health is clearly a useful measure
in assessing the health status of an individual. It
is easy to collect with a simple, general question,
and it seems to provide different and additional
information, compared with objective measures
of health. The mechanisms through which self-
rated health predicts mortality still need to be ex-
plored, though it seems that the perception of
control plays an important role. 

ELLEN L. IDLER
JULIE MCLAUGHLIN

See also ASSESSMENT; CONTROL, PERCEIVED; HEALTH AT-

TITUDE; QUALITY OF LIFE, DEFINITION AND MEASURE-

MENT; SUBJECTIVE WELL-BEING. 
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PERIODIC HEALTH
EXAMINATION

Origins

Two parallel cultures of health have existed
since ancient times: healing (the traditional role
of physicians), and staying healthy. Other than
public health procedures (e.g., provision of a
clean water supply, reduction of overcrowding),
serious attempts to prevent illness by interven-
tions on an individual level began only in the
twentieth century. The annual physical examina-
tion was established as an attempt to detect and
treat illnesses before they caused serious harm.
The annual physical examination became in-
creasingly complex and comprehensive, includ-
ing the use of laboratory tests, X rays, and
various procedures; culminating, in the 1960s
and 1970s, with the executive check-up. Such pro-
cedures discovered numerous abnormalities
(which occur more frequently, by chance, as the
number of tests increases), yet failed to produce
overall better health. With this realization, the
concept of targeted preventive health care proce-
dures emerged in the 1970s and evolved into the
periodic health examination (PHE). 

Epidemiologic studies have revealed the
most common causes of death among older peo-
ple to be cardiovascular diseases (especially heart
attacks and heart failure), strokes, and malignant
diseases (cancers). Disability is produced by a
wide range of conditions, including complica-
tions of cardiovascular diseases, musculoskeletal
disorders (arthritis, fractures), strokes, and prob-
lems with the special senses (i.e., hearing and
eyesight). Risk factors are phenomena that are as-
sociated with disease. For example, tobacco
smoking is strongly associated with lung cancer
and heart disease. Risk factors may be modifiable
(e.g., lowering blood pressure reduces the risk of
stroke), or nonmodifiable (e.g., age, family histo-
ry of certain diseases, genetic disorders). Knowl-
edge of the epidemiology of diseases, their risk
factors, and specific treatments has laid the foun-
dation for the study of preventive health care. 

The PHE evolved from the annual check-up.
It consists of a list of procedures that target spe-
cific conditions or their risk factors, and it aims
to reduce subsequent illness, disability, and pre-
mature death. While the PHE is offered to indi-
viduals who visit their personal physicians for the
purposes of prevention, components of the PHE

may be offered on other, opportunistic, occa-
sions, such as counseling against smoking when
an individual consults a physician for cough. 

Components of the PHE

A wide range of tests and procedures may be
offered as part of a PHE. Physicians and other
health care workers have a responsibility to pro-
mote only those elements for which there is evi-
dence of more benefit than harm. In North
America, two parallel organizations, The Canadi-
an Task Force on Preventive Health Care and
the U.S. Preventive Services Task Force, use a
rigorous process to weigh the scientific evidence,
and they then recommend to physicians whether
specific procedures should be included or ex-
cluded from the PHE. Other authoritative bodies
and societies also issue recommendations, but
conflicting recommendations can cause confu-
sion among physicians and consumers of health
care. The following elements are commonly in-
cluded in the PHE. 

Counseling. Counseling involves a discus-
sion with an individual to provide advice and en-
couragement towards a particular behavior.
Tobacco use is regarded as one of the most im-
portant modifiable risk factors for a wide variety
of diseases, including lung cancer, chronic bron-
chitis, heart disease, strokes, and peripheral vas-
cular disease. Counseling individuals about their
smoking practices is effective for reducing the
risk of subsequent illness. This advice may be
supplemented by additional antismoking aids,
such as the use of nicotine patches or gum. 

Many individuals in North America, and in
the Western world, have unhealthy diets. An ex-
cess of saturated fat and inadequate amounts of
fibre and calcium are frequent. Counseling to
take up a more prudent diet (total fat less than
30 percent of daily intake), increased consump-
tion of fibre (more than 20 grams per day), and
1200–1500 grams of calcium per day is frequent-
ly part of the PHE. Advice may also be offered
concerning the use of supplemental vitamins and
minerals. 

Many older individuals have an inactive life-
style. There is ample evidence that even modest
amounts of exercise improve well-being, muscle
strength, bone integrity, and cardiovascular fit-
ness. Individuals are therefore often advised to
take up some form of aerobic exercise, such as
walking, bicycling, or swimming. Counseling
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Table 1
Elements of the Periodic Health Examination

SOURCE: Author

about safety in driving a motor vehicle usually
stresses the importance of wearing seat belts and
avoidance of alcohol. While small amounts of al-
cohol have been shown to benefit cardiovascular
health, excessive consumption of alcohol is inju-
rious to health. Advice concerning judicious use
of alcohol is usually offered together with ques-
tions to detect excessive drinking. The risk of in-
jury in the home may also be discussed. Such
risks can be minimized by eliminating objects on
the floor (e.g., scatter rugs), ensuring correct hot
water temperature (49°C, or 120°F) and ade-
quate lighting on stairs and other hazardous
areas. 

Inoculations. Annual strain-specific influen-
za inoculations reduce the risk of influenza and
reduce mortality and disability from this condi-
tion. Influenza inoculations are recommended
for all older individuals. Pneumococcal inocula-
tions reduce the risk of pneumonia and other in-
fections caused by the pneumococcus bacteria.
This inoculation is usually given every ten years.
Although tetanus is very rare in older people,
some physicians recommend maintaining immu-
nity with periodic inoculations. 

Risk factors for cardiovascular dis-
ease. Modifiable risk factors for cardiovascular
disease include high blood pressure (hyperten-
sion), elevated levels of cholesterol and other
lipids (fats), tobacco smoking, and elevated
blood-sugar levels (diabetes mellitus). All older
individuals should have their blood pressure
measured regularly. Treatment for hypertension
is usually initiated when the systolic (higher read-
ing) is above 160 (and sometimes 140) or the dia-
stolic (lower reading) is above 90. Older
individuals who are at increased risk of heart dis-
ease (smokers, diabetics, and those with high
blood pressure, strong family history, or symp-
toms of heart disease) should have blood tests to
measure blood cholesterol and lipid levels. Indi-
viduals at high risk of diabetes (e.g., overweight,
family history) will usually be offered a test for
blood-sugar level. Not all of these tests will be re-
quired for every older person, and there is some
disagreement among authorities about which
tests are advisable. 

Early detection of malignant diseas-
es. Mammography (breast X rays) and physical
examination of the breasts at regular intervals
(usually two years) have been shown to reduce
deaths from breast cancer. Screening for colorec-
tal (bowel) cancer with stool testing for blood or
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endoscopy (examining the bowel with a flexible
instrument) can reduce the risk of deaths from
cancer. Papanicolaou (Pap) test screening of the
cervix (neck of the womb) can detect changes
that may lead to subsequent cancer. Regular
screening for these three cancers is recommend-
ed by almost all authorities. Examination of the
skin is usually performed to detect changes that
may develop into cancer. Tests to detect cancer
of the prostate gland are also available, though
it is not yet clear whether these tests should be
regularly performed on older men. 

Screening of special senses. Approximately
one-third of older people have difficulty hearing,
though they may not be aware of it. A hearing
test is recommended as part of the PHE, as is a
test of eyesight using a Sight Card (letters of di-
minishing size) viewed at a fixed distance. 

Counseling about hormone replace-
ment. There is mounting evidence that estro-
gen hormone replacement for women after
menopause reduces the risk of osteoporosis,
menopausal symptoms, and possibly Alzheimer’s
disease. Balanced against these benefits is a very
slight increased risk of breast cancer with pro-
longed use of estrogens. There is conflicting evi-
dence on the effects of estrogen replacement on
the risk of heart disease. The PHE should there-
fore include a discussion of hormone replace-
ment therapy and assessment of individual risk
prior to a shared decision being made by a
woman and her physician. 

Miscellaneous conditions. Early detection
of physical disabilities (e.g., difficulties walking,
climbing stairs, dressing) may be beneficial, as
appropriate therapy and additional supports
may reduce subsequent disability. Simple tests to
detect physical disability are available. Memory
tests and inquiry of caregivers about memory
problems may be included in the PHE, although
the value of such screening remains debatable.
For individuals at high risk of osteoporosis (e.g.,
family history, small frame, female gender, pre-
vious fractures), tests for bone density may be of-
fered. Screening for abdominal aortic aneurysm
(a swelling of the large artery in the abdomen)
may be offered to older men and women with a
family history of this condition or risk factor such
as hypertension and smoking. Inquiry is some-
times made concerning symptoms of depression,
and questions to detect any abuse or neglect by
family or other caregivers may also be asked. 

Requesting a periodic health examination
The PHE is offered by most primary care

physicians. Individuals should feel free to discuss
their request for a PHE with their physicians.
Some components of the PHE may be offered at
times other than during a special visit for preven-
tion. For example, blood pressure will usually be
taken during any visit to an emergency ward,
and an inquiry will be made about immunization
status at these times. Physicians should be willing
to provide a PHE and be knowledgeable about
the appropriate components as determined by
the age and gender of the recipient. 

Role of PHE in maintaining health
The PHE is only one component of main-

taining good health. It does not replace episodic
care (e.g., the usual treatments for acute or
chronic conditions). Neither does it replace the
responsibility of the individual to maintain a
healthy lifestyle, although advice and counseling
may reinforce health behaviors. While it is
tempting to believe that preventive health care
reduces health care costs by preventing illness,
this does not appear to be the case, at least not
in the short term. With increasing acceptance,
and increasing demand by older individuals for
preventive health care, benefits of improved
health may eventually be followed by reduced
health care expenditures. 

CHRISTOPHER J. PATTERSON

See also BREAST; CHOLESTEROL; EYE; HEARING; HEART

DISEASE; HIGH BLOOD PRESSURE; INFLUENZA; OSTEO-

POROSIS; PROSTATE; SKIN. 
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PERSONAL CARE
‘‘Personal care’’ is one of several terms used

to describe one-on-one assistance provided to in-
dividuals of any age who need help with daily liv-
ing tasks on a long-term basis. The term can be
used generically to describe assistance with daily
living tasks regardless of the residential setting in
which the care is provided, whether or not the
provider of care and the care recipient are relat-
ed to one another, and whether or not the care
provider is paid. Most often, the term is used to
describe services financed by a third party and
provided to individuals living outside of institu-
tional settings. 

Usually the term ‘‘personal care’’ is used in
situations in which some ‘‘hands-on’’ tasks are
performed, notably assistance with mobility,
dressing, bathing, using the toilet, transferring
(e.g., getting out of a bed or chair), or eating.
Commonly, personal care also includes other
tasks, such as shopping, preparing meals, house-
keeping, laundering, and escorting that do not
require physical contact. When care at home
does not involve ‘‘hands-on’’ assistance, the term
‘‘homemaker’’ or ‘‘housekeeper’’ service is more
likely to be used. 

When financed by a public agency, personal
care services are typically classified as ‘‘unskilled’’
to indicate that workers do not require formal
health care training. An indication of the fine line
between ‘‘unskilled’’ care and health care is that
personal care providers may not administer
medications, but they may remind their clients to
take their medications. 

In the United States the term ‘‘personal
care’’ is often used in association with an optional
Medicaid benefit. Under Medicaid, states may or
may not finance personal care services for those
with disabilities who are not residents of an insti-
tution. Like other Medicaid services, the person-
al care benefit is income-conditioned; that is,
eligibility is restricted to those with low incomes.
The presence of a disabling condition must be
certified by a physician who, in most instances,
must also approve a plan of care. Medicaid will
not provide reimbursement when care is provid-
ed by a ‘‘legally responsible relative.’’ Spouses
and parents of minor children are not eligible for
Medicaid reimbursement when they provide
personal care. Adult children, however, may be
reimbursed as personal care workers for their
parents. 

The Medicaid personal care benefit originat-
ed as a resource for adults for whom the onset of

disability preceded old age. It was designed espe-
cially for those with very serious mobility restric-
tions who needed extensive human assistance on
a regular basis if they were to lead approximately
normal lives. With the expansion of interest in
community-based long-term care services for the
elderly, the model has been extended or adapted
in some participating states to serve older peo-
ple. 

In the year 2000, half of the states had the
personal care option written into their Medicaid
plans. States with large populations that offered
the personal care option included New York,
California, and Texas. Pennsylvania, Ohio, and
Illinois are populous states that did not partici-
pate. Use of the personal care option has been
most extensive in New York. 

The Medicaid personal care option is only
one of a number of sources of public financing
for home- and community-based long-term care
for the elderly. At least nominally, all states now
finance some home- and community-based care
through waiver programs. (Waivers relieve states
of the usual requirement that Medicaid benefits
be provided on a statewide basis to all who meet
the eligibility requirements.) Waiver programs
are intended to provide states with flexible
means of financing services through Medicaid to
those with low and moderate incomes who other-
wise would qualify for institutional care. Waiver
programs can finance a wide range of services
that include, but are not limited to, the hands-on
care associated with personal care. Waiver pro-
grams, for example, may finance household
modifications, medical transportation, and adult
day care. They are used by states to finance not
only long-term care for the elderly but also ser-
vices for younger populations. Some states use
the waiver provision, for example, to finance
care in group homes for adults with develop-
mental disabilities. 

Although Medicare is designed to be a source
of financing of acute rather than long-term care,
the Medicare-certified home health program is,
in fact, a source of financing for some personal
assistance for the elderly. Older people have a
relatively high incidence of acute health prob-
lems from which recovery tends to be slow. Fur-
ther, many older people suffer from multiple
chronic health problems that require extensive
surveillance by health professionals and intermit-
tent intervention by health care providers. For
some older people, chronic illness and disability
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are linked. When Medicare beneficiaries are
being treated for a health condition at home
under a plan of care that is approved by a physi-
cian and supervised by a nurse, Medicare pays
for visits by home health aides whose responsibil-
ities can largely be described as personal care.
The degree to which Medicare has been the
source of financing for long-term home health
services has varied over time. Originally, Medi-
care home health benefits were highly restricted,
requiring prior hospitalization and limited in
their duration and the number of visits autho-
rized. Later, Medicare home health provisions
were relaxed so that prior hospitalization was no
longer required, and home health aide services
could be provided as long as beneficiaries were
responding to medical treatment. However,
since the passage of the Balanced Budget Act of
1997, home health agencies have had strong fi-
nancial incentives to restrict the home health
aide services that they provide. Consequently,
after 1997 Medicare was no longer a source of fi-
nancing for long-term home health services. 

Personal care is also financed by other public
sources. The Veterans Administration provides
cash benefits to veterans who qualify because
they are severely disabled and live outside of in-
stitutions. The allowance is particularly generous
for those with service-connected disabilities.
Some states offer personal care services for the
elderly funded through sources other than Med-
icaid. California, Massachusetts, Minnesota, and
Illinois are states with relatively generous per-
sonal care programs for the elderly funded by
sources other than Medicaid. 

Private long-term care insurance is also a
source of financing for some personal care.
When they were introduced, long-term care in-
surance policies were designed only to be a
source of financing for institutional care. More
recently, policies have been designed to offer
flexible benefits. Holders covered by newer poli-
cies with more flexible benefits have the option
to use some or all of the benefits to finance per-
sonal care at home or in an assisted-living facility.
Because less than 5 percent of older people are
covered by private long-term care insurance pol-
icies, such policies are not yet an important ag-
gregate source of financing for personal care. 

Relatively little is known about personal care
that is paid for out of pocket by consumers or
their relatives. Some consumers hire personal as-
sistants directly through newspaper ads or word-

of-mouth recommendations, much as domestic
workers are hired. In some cases, consumers hire
personal assistants who are screened and per-
haps trained by an agency. 

For the public agencies that finance personal
care, the major concerns are controlling expen-
ditures, reaching those in greatest need, and
maximizing efficiency in the use of public funds.
Many state officials are wary of the Medicaid per-
sonal care option because Medicaid is an entitle-
ment service. If states offer a personal care
service option, they are obligated to provide ser-
vices to all who qualify. States use a number of
strategies to limit their expenditures when they
offer the personal care option: restricting eligibil-
ity to those with the most severe disabling condi-
tions, requiring periodic reviews of eligibility,
imposing strict income eligibility criteria, setting
limits on the hours of service that are funded,
and limiting the rates at which personal care
workers are paid. 

In states that finance their own home care
services, other measures are used to contain
costs. Some states require co-payments on a slid-
ing-fee basis. Some provide services only to the
extent that family members are not available to
provide care. Some also set limits on overall ex-
penditures, with the result that service applicants
may be placed on a waiting list until an opening
can be found for them, or the volume of service
provided to recipients expands and contracts ac-
cording to the availability of funds. 

The availability of high-quality personal as-
sistants is a major issue in personal care. Because
service recipients rely so extensively on workers
for the full range of daily living tasks, workers
must be reliable, competent, trustworthy, and re-
sponsive to client requests. The burden of re-
sponsibility carried by workers is particularly
great because they almost always work out of
sight of supervisors. Also, when clients live alone,
they often look to workers as companions. Be-
cause personal care is considered to be unskilled
work, workers are characteristically offered low
wages, often the legal minimum. The field at-
tracts individuals with minimal employment op-
tions. In much of the country, many of those who
seek employment as personal care workers are
immigrants from cultures very different from
those of their clients. Cultural differences are
often major barriers to the development of
sound relationships between clients and their
workers. Shortages of personal assistance work-
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ers are common when a strong economy pro-
vides entry-level workers with more attractive
employment alternatives. 

Strategies that make more efficient use of
available funds are of great interest to both con-
sumers and funding sources. One approach pro-
vides consumers with cash rather than service
benefits. Consumers then can hire workers di-
rectly under their own terms. In this way, some
personnel administration expenditures may be
eliminated. Control over the hiring, supervision,
and termination of personal care workers has
been of particular interest to younger people
with disabilities. 

An alternative approach to achieving greater
efficiency in use of resources focuses on the phys-
ical environment. Carefully planned modifica-
tions in household design and the introduction
of equipment that assists consumers in carrying
out daily living tasks can reduce the need for per-
sonal care. Some assistive equipment is technical-
ly complex and expensive—especially when it is
customized to unique consumer needs. Other as-
sistive equipment is inexpensive; examples in-
clude easy-grip kitchen tools, shower chairs, and
elastic shoe laces. Because personal assistance
provided by paid personnel is expensive when
the care is intensive and the duration of care is
long, substantial investments in environmental
changes may be cost-effective in the long run. An
emphasis on environmental modifications is also
particularly attractive when there are serious
shortages of personal care workers. 

Consumers who need personal care are well
advised to seek expert information about the ser-
vice resources available in the community. In the
United States, the Older Americans Act requires
that regional organizations designated as Area
Agencies on Aging provide information to elders
and their caregivers on a variety of matters, in-
cluding personal care. The information and re-
ferral services funded through the Older
Americans Act are particularly likely to be well in-
formed about options for publicly financed ser-
vices. In some cases, middle- and high-income
elders who are expected to pay for care them-
selves are better served by seeking advice from
private case managers than from publicly fi-
nanced information services. 

FRANCIS G. CARO

See also HOME ADAPTATION AND EQUIPMENT; HOME CARE

AND HOME SERVICES; LONG-TERM CARE; MEDICAID. 
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PERSONALITY
‘‘Personality’’ is a broad term that refers to a

person’s characteristic behaviors, actions, emo-
tions, and thoughts. It is the distinctive way one
approaches the world, as manifested in the typi-
cal actions, feelings, and cognitions that distin-
guish one person from another. Historically,
scholars have conceptualized personality in three
main ways: the trait, cognitive-behavioral, and
psychodynamic approaches. 

Approaches to personality

The trait approach focuses on relatively en-
during dispositions that reside within a person.
Traits are almost always defined as dimensions
on which every person can be compared with
other people. Examples include extroversion,
neuroticism, and conscientiousness. This dimen-
sional outlook has historically put a premium on
high-quality measurement of traits among those
who favor the trait approach, giving that ap-
proach a strong quantitative and psychometric
flavor. The trait position has also put conceptual
and empirical emphasis on demonstrating the
stability of these dimensions over situations and
time, thus buttressing the fundamental notion
that they are long-lasting, internal dispositions
that people bring to the situations and contexts
they encounter through life. 

By contrast, the cognitive-behavioral ap-
proach historically has focused on contextual,
environmental, and situational determinants of
behavior, thought, and feeling, deemphasizing
within-person dispositions in favor of external
explanations. Advocates of this approach have
developed within-person constructs to explain
behavior (e.g., self-efficacy, self-concept, mas-
tery, coping strategies), but these are usually
framed as variables that arise from experience,
and generally involve interaction with the exter-

1076 PERSONALITY



nal environment, thus preserving the fundamen-
tal viewpoint that external factors are key in
understanding personality. 

The third major outlook is the psychody-
namic approach. It derives from the psychoana-
lytic theories of Sigmund Freud and his
followers, and emphasizes unconscious mental
processes as its cardinal theme. This particular
approach to personality is aligned more closely
with clinical psychology than are the other two
positions. Examples of variables that come out of
this approach include defense mechanisms and
unconscious motives. Together, the trait, cogni-
tive-behavioral, and psychodynamic approaches
represent the strongest influences on personali-
ty, although others have emerged in recent
years, most notably the evolutionary and cross-
cultural approaches. 

Measurement of personality

Regardless of which approach to personality
is adopted, the most widely used method of mea-
surement is self-report. (Other methods include
life ratings, observer ratings, and objective tests).
Most self-report personality instruments typical-
ly use questions or items. Usually these items
have been subjected to psychometric analyses,
and have been shown to have adequate reliability
and validity. Self-report instruments for measur-
ing various personality characteristics abound,
although some are used more widely than oth-
ers. 

Some have criticized the reliance on self-
report measures by those who study personality
and personality development. Such critics argue
that more objective means are necessary for the
accurate assessment of personality. The chief al-
ternative to self-report is other-report. This
broad category includes reports or ratings by
peers, spouses, friends, siblings, or trained ob-
servers. In other-reports, a subjective judgment
is still rendered, but it is deemed more objective
in some ways than self-reports, which can be bi-
ased by a person’s unwillingness to admit faults
or weaknesses. Spouse reports or friend reports
also are subject to such biases, which makes ob-
server reports attractive to many researchers.
Observer reports are usually obtained by asso-
ciates of the researcher who have been trained to
evaluate particular behaviors or actions of the
subjects under study, and to code them accord-
ing to a predetermined scheme. Often, observer
reports make use of videotaped behaviors. 

Although most personality researchers use
self- or other-reports of various kinds, an increas-
ing number are making use of physiological,
neurological, and other biological measure-
ments. Assessments of heart rate, blood pressure,
neurochemicals (dopamine, epinephrine), and
immune system biomarkers (interleukin-1, inter-
leukin-6) are being used by personality research-
ers with increasing frequency. Neuroimaging
techniques have been utilized in a small number
of studies of personality. Use of these measure-
ment techniques is not surprising, given the evi-
dence that many aspects of personality have a
biological or genetic basis. 

Personality stability and change

Together, the three main approaches to per-
sonality (trait, cognitive-behavioral, and psycho-
dynamic) have given rise to wide-ranging
definitions of personality, spurring confusion re-
garding the stability of personality over time.
Some aspects of personality, such as traits, have
been conceptualized as relatively stable over
time. Other aspects have been described as mal-
leable and changeable over the life span, includ-
ing many cognitive-behavioral concepts, such as
self-efficacy. To give structure to the issue of per-
sonality stability and change, especially in adult-
hood, Dan P. McAdams has proposed a three-
tier model that separates the elements of
personality that should remain stable over time
from those which are likely to change. This
model gained popularity during the 1990s, and
by 2001 was a widely cited framework for under-
standing personality stability and change. 

The first tier of the model is comprised of
traits, which are defined as relatively enduring
patterns of behavior and feelings. In the 1980s
and 1990s, a trait model emerged that many con-
sider definitive: the five-factor, or Big Five,
model. Via the application of factor analysis (a
statistical technique) to large pools of trait ques-
tionnaire items or descriptive adjectives, many
psychologists concluded that the universe of per-
sonality traits can be subsumed under five broad
dimensions. These five—extraversion, agree-
ableness, conscientiousness, neuroticism, and
openness to experience—generally make up the
cornerstone of the first tier of McAdams’s model.
Variables at this level often have a physiological
or genetic basis, and are hypothesized to change
little, if at all, over long periods of time in adult-
hood. 
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The second tier is comprised of characteristic
adaptations. This is a varied category that is
made up of many different kinds of psychologi-
cal constructs which in general are not as stable
or biologically based as traits. Like traits, they are
dispositions. However, they are more likely to
change over comparable periods of time. Char-
acteristic adaptations include such well-known
constructs as coping strategies, goal orientations,
defense mechanisms, self-efficacy, control beliefs,
mastery, and optimism. 

The third tier, life narrative, contains broad
elements of personality, such as one’s life story,
autobiographical memory, and sense of identity.
This is the level that most people think of when
they contemplate their personalities. Few people
see themselves in terms of traits or characteristic
adaptations, but most think of their identities or
their personal histories when asked to reflect on
their personalities. The life narrative tier is hy-
pothesized to change the most over time. As peo-
ple live their lives, they constantly revise their
autobiographies. One’s sense of identity, which
is often continuous over time, can be revised and
modified to better fit one’s life and experiences.
Thus, at this level, personality should show more
change over time than the other two levels (al-
though such change has proven more difficult to
assess). 

This three-tier model is useful because it
provides a framework for organizing the many
types of personality variables that have been pro-
posed, and because it allows one to think more
clearly about which personality variables should
be more stable and which should display more
change. Traits should change the least, life nar-
rative the most, and characteristic adaptations
should fall in between. 

However, there has been no research on sta-
bility and change at the life narrative level.
Studies of characteristic adaptations have mostly
examined stabilities over short periods (a year or
less), mainly to establish test-retest reliability.
Few studies have considered characteristic adap-
tations over the long term or have tried to esti-
mate the extent to which they change or are
stable. 

Traits, on the other hand, have been studied
extensively over the long term, with some studies
following the same people for 30 years or more.
These longitudinal investigations generally focus
either on mean-level stability or rank-order sta-
bility. The former refers to constancy in the abso-

lute level of a trait over a period of time, as
assessed by the arithmetic mean. The latter in-
dexes constancy over time in the relative order-
ing of people on a trait, and is usually assessed via
the correlation coefficient (sometimes adjusted
for the reliability of the measure). It gauges the
extent to which people retain the same rank
within the sample distribution. For example, ev-
eryone may decrease over time on a given trait,
but if they all decline by roughly the same
amount, then the rank ordering of people within
the distribution will be preserved, hence giving
rise to high rank-order stability. The higher the
correlation coefficient between two points in
time, the greater the level of preservation of the
rank order over that period. 

Mean-level stability. The literature focusing
on mean-level stability generally has reported
change in the Big Five traits over the course of
adulthood. The means of extroversion, neuroti-
cism, and openness usually decrease with age.
The results with respect to agreeableness and
conscientiousness are mixed. It is not clear
whether agreeableness changes or not, because
some investigations show increases; some, de-
creases; and others, no change. With regard to
conscientiousness, most studies have document-
ed increases, but some studies have shown no
change over time. 

Rank-order stability. There is a fair amount
of consensus with respect to rank-order change.
High correlations between measurements of per-
sonality on the same people over time means that
the relative positions, or ranks, within the sample
distribution remain the same. That is, if person
A is higher than person B on extroversion at age
30, it is likely that A will still be higher than B at
age 60 or 70. Most studies that have followed
adults over long periods of time (five to thirty
years) have found impressive rank-order con-
stancy. However, these results depend on the
length of the longitudinal follow-up period, as a
meta-analysis of the literature on the rank-order
stability of personality traits concluded (Robert-
son and Del Vecchio). The correlation coeffi-
cients tend to be in the range of .60 to .80 over
short periods (less than seven years), but fall to
.40 to .60 over longer periods of time (ten years
or more). Nonetheless, even over periods of thir-
ty years or more, investigators typically report
impressive levels of rank-order constancy. Using
extroversion as an example, this implies that a
person who is extroverted at age thirty is likely
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to remain extroverted at ages forty, fifty, sixty,
and beyond. 

However, the aforementioned meta-analysis
concluded that rank-order stability is higher
within samples of older adults when compared
with samples of midlife or young adults. This
would suggest that personality traits become
more stable as people grow older. More specifi-
cally, relative positions within the distribution
appear to become more fixed as older adulthood
approaches. Personality traits, therefore, may be
more likely to change during youth or middle
age than in older adulthood. This does not mean
that personality cannot or does not change dur-
ing older adulthood; it simply means that it is less
likely to do so. 

Alternative ways of viewing trait stability
and change

As valuable as they are, mean-level and rank-
order methods often conceal the extent of indi-
vidual differences in personality trait stability. A
trait may show constancy in its mean over time
and display strong rank-order consistency, but
these statistics are based on groups and may
mask change that occurs at the level of the per-
son. Even if a correlation is strong between two
time points, this does not mean that everyone re-
tains the same rank order position over the time
period. Some people may be changing even as
others remain the same. This is essentially a
question of individual differences in stability and
change. Recently, researchers in this area have
turned their attention to stability and change as
manifested at the person level, and many are
supporting the notion of personality stability and
change as a phenomenon of individual differ-
ences. These investigators have argued that even
if the majority of people show stability over time,
not everyone does, and it is thus best to think of
personality trait stability in an individual differ-
ences framework. 

The idea of individual differences in stability
and change is not a new one, and can be traced
back to various conceptual works in life-span de-
velopmental theory, especially the writings of
Paul B. Baltes and John R. Nesselroade. In par-
ticular, they and other life-span developmental-
ists have championed the concept of individual
differences in intra-individual change. That con-
cept combines the ideas of variability among peo-
ple (individual differences) and of change that
occurs within persons (intra-individual change).

The latter requires the estimation of within-
person change or stability. Historically, this has
been difficult to study, hampered by a lack of ad-
equate statistical techniques. However, begin-
ning in the 1980s, such methods were developed,
and by 2000 there were several approaches avail-
able to the researcher who wished to assess and
analyze within-person change longitudinally. 

These techniques are variously known as
growth-curve modeling or random effects mod-
eling, among other names. At their most effec-
tive, these models require that people be
measured at a minimum of three time points,
which allows the calculation of growth curves for
each individual. The revolutionary aspect of
these approaches is that the notion of individual
growth curves allows conceptualization of a given
trait within a given person as a personality trajec-
tory. Previous research on personality stability
and change (whether focusing on rank-order or
mean level stability) typically considered only two
time points (which allows calculation of only lin-
ear trajectories), yielding an impoverished repre-
sentation of the possible complexity of individual
differences in personality change. By the late
1990s, these shortcomings were apparent, and
scholars in this area were turning their attention
to the various models that allow estimation of tra-
jectories. 

The concept of the individual trajectory pos-
sesses theoretical relevance because it is the
foundational metaphor of the developmental
perspective. Before the advent of methods that
allowed the estimation of individual trajectories,
the basic building block of developmental re-
search, including aging research, was the differ-
ence score. Difference scores are obtained by
subtracting the score at one time from the score
at another. However, difference scores are inher-
ently limited as the basis for developmental anal-
ysis, and with techniques now available for
modeling multiple occasions of measurement,
the trajectory is replacing the difference score. 

In addition, the notion of the trajectory al-
lows scholars to link the idiographic and nomo-
thetic traditions in the social sciences. The
idiographic approach focuses on information
about individual people to better understand
unique persons, while the nomothetic position
prefers data derived from samples of people in
order to discover general laws. The tension be-
tween the two is partially resolved by the concept
of the trajectory. Trajectories, such as growth
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curves, can be estimated for large samples but
also can be calculated for individuals, allowing
for both idiographic and nomothetic analyses of
data. Some have argued that the ideal personali-
ty theories are those which are broadly applica-
ble to all persons, yet can still be used to explain
the behavior of any single person, in essence in-
tegrating the idiographic and nomothetic ap-
proaches. The trajectory model may prove to be
such an integrating force in the area of personali-
ty and personality development in the future. 

By the late 1990s, investigators had begun
applying trajectories techniques to longitudinal
personality data. Trajectories can be studied in
the aggregate (e.g., the overall trajectory for a
sample), but are most interesting when applied
to the study of multiple individuals, to permit an
analysis of variation among people in trajecto-
ries. The key focus, as noted by Baltes and Nes-
selroade, is the question of interindividual
differences in intra-individual change. Persons
can differ on trait trajectories in the average level
(how much of the trait a person has), the rate of
change, and the direction of change. In a small
number of studies, investigators have shown that
there are significant differences in trajectories
among individuals with respect to a number of
personality dimensions, including traits. Some
people have trait trajectories that rise; some, that
fall; and some, that stay stable. Investigators have
even found evidence of significant variability in
trajectories among older adults. Thus, even as
the rank-order stability of personality traits be-
comes higher among older adults, studies have
shown that the ability to change remains. Even if
the majority of people remain the same, or at
least retain the same relative position within the
distribution, it appears that many people do not.
Trajectory modeling thus has shed valuable light
on the issue of personality trait stability and
change. Some people remain stable; others
change. Investigators in this area have begun to
search for the reasons why some people change
and others remain stable. 

DANIEL K. MROCZEK

AVRON SPIRO, III

See also DEVELOPMENTAL PSYCHOLOGY. 
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PETS
Pet ownership and animal companionship

have become increasingly prevalent in the Unit-
ed States. In 1996, there were 111.9 million cats
and dogs in the United States, with these animals
living in nearly 60 percent of American house-
holds. In addition, more than 4.5 million homes
had pet birds and 6.3 percent of homes had pet
fish. Less common pets, such as rabbits, ferrets,
hamsters, gerbils, turtles, snakes, and lizards
could be found in 1.5 to 2.3 percent of all homes.
While pets are most commonly found in homes
of families with small children, dogs and cats can
also be found in about one-third of the homes of
people age sixty and over. Among seniors, pets
are more commonly found in the homes of mar-
ried couples, though pet attachment has been
found to be stronger among people who live
alone. 

There are advantages and disadvantages to
having a companion animal, many of which may
be more acutely experienced by older people.
Having a pet has been shown to have many bene-
ficial social, emotional, physical, and physiologi-
cal effects for people, but there are also costs
involved in caring for and nurturing animals. 

Benefits of animal companionship

Companion animals have been found to im-
prove the physical, emotional, and social well-
being of people, though many reported benefits
are anecdotal or correlational. Compared to
those without pets, animal guardians have been
found to report less extensive medication-taking
and fewer minor health problems, including in-
digestion, constipation, insomnia, cold sores, and
headaches. They also tend to make fewer trips to
the doctor and have shorter hospital stays when
hospitalization does occur. Pet guardians over
age sixty-five tend to have higher scores on mea-
sures of activities of daily living (ADLs) than
those without pets. Furthermore, over the peri-
od of one year, older people who do not have
pets tend to experience a greater decline in their
ADL scores than people who do. 

People with animal companions have been
found to have fewer risks for heart disease—
including lower blood pressure, lower cho-
lesterol levels, and lower serum triglyceride le-
vels—compared to non-pet-owners. While pets
do not guarantee protection against heart dis-
ease, in a classic study by Erika Friedmann

(1980), pet guardians who had suffered a heart
attack were found to have higher survival rates
after one year than those without pets. Pet own-
ers tend to be more active than non-pet-owners,
though many of the physical benefits provided
by companion animals hold even when owners
do not walk or exercise their pet. 

In addition to physical benefits, a variety of
psychological, emotional, and social benefits
have been associated with pet companionship.
Compared to non-pet-owners, people with ani-
mal companions have been found to experience
less loneliness and isolation, to have lower rates
of depression, and to have a greater sense of psy-
chological and emotional well-being. 

Contact with animals has been found to have
a soothing effect on people. Whether measured
by self-report or by physiological response, lower
levels of anxiety have been found in the presence
of a friendly animal. These effects are present in
a variety of situations, including daily, routine ac-
tivities and stress-provoking activities such as vis-
its to the dentist. During exceptionally high
stress periods, such as loss of a spouse, animal
companions can act as a ‘‘stress buffer’’ (Siegel,
1990). In Alzheimer’s disease nursing-home
units, residents with regular contact with dogs
have been found to be more calm and less agitat-
ed than residents without dog contact. Addition-
ally, caregivers of persons with Alzheimer’s fare
better on some measures of psychological health
when they own pets. 

Having a pet can also combat feelings of use-
lessness. The tasks involved in daily animal care
can make a person feel needed, as well as moti-
vate a person to maintain stability and routine in
his or her life. When a person’s identity goes
through transitions—at retirement, for in-
stance—having a pet can provide a new or an-
choring status. This in turn can promote human
social bonding with other people with a similar
status. 

Other types of human social interaction are
also promoted through animal companionship.
Animals have been said to act as a ‘‘social lubri-
cant’’ or ‘‘ice-breaker’’ in human interactions. In
public spaces, being accompanied by an animal
elicits friendly smiles and conversation from both
strangers and acquaintances. When visiting pets
are in a nursing-home setting, not only do resi-
dents and employees interact with the animal
and the animal handler, but more interactions
also occur between and among patients and staff.
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The increasing amount of evidence regard-
ing the physical, emotional, and social benefits of
companion animals is having an effect on institu-
tional residential facilities for older people. The
Delta Society’s Pet Partners Program, the Pets
On Wheels program in Maryland, Therapy Dogs
International, and various local humane societies
have volunteer programs in which they bring
trained pets (including dogs, cats, guinea pigs,
and even llamas) into nursing homes to visit with
the residents. Other programs, such as The Eden
Alternative, attempt to provide an enriched envi-
ronment in residential institutions, which in-
cludes not only incorporation of permanent pet
residents, but also flower and vegetable gardens,
interaction with young children, and other en-
hancing stimuli. Nursing-home director Bill
Thomas founded The Eden Alternative as an at-
tempt to combat boredom, helplessness, and
loneliness in residential institutions. Eighteen
months after altering the habitat of the first Eden
Alternative home, the residents there were found
to take fewer psychotropic medications and have
lower mortality rates than similar older people in
a more traditional nursing home environment.
Thomas believes that within the Eden Alternative
homes that now exist across the United States
and Canada, the residents’ commitment to car-
ing for the animals provides them with a reason
to continue living. 

Costs of animal companionship

As much as animal companionship offers to
the owner, there are also financial and emotional
costs to pet ownership, as well as the possibility
of physical costs. Animal bites are responsible for
1 percent of all emergency room visits. Animals
can host and spread a large number of infectious
and parasitic diseases, and even the healthiest
and most well-behaved animals can produce al-
lergic reactions in their human companions. 

There are several financial costs of pet own-
ership, including housing costs, pet acquisition
costs, veterinary care, and food. Costs can vary
according to where the pet guardian lives, the
type and size of animal, and the quantity and
quality of care provided. Only around 5 percent
of rental housing allows for pets, and pet owners
who rent can expect to pay both a monthly fee
and an up-front pet deposit to keep their pet
with them. Acquiring a cat or a dog can cost as
little as $15 at an animal shelter, or as much as
$1,500 from a registered breeder. To spay or

neuter a pet generally costs between $30 and
$150. Besides the initial costs, there are annual
costs to pet ownership: for a medium-sized dog,
food costs can range from $200 to $400 a year;
annual examinations and vaccinations can run
between $50 and $200 every year. Other costs,
such as grooming, toys, treats, leashes, collars,
and bedding, can range from $150 to $1,200 an-
nually. Furthermore, these pet-care costs assume
a healthy animal; a sick or injured animal can
incur extensive medical costs. As with older hu-
mans, older animals often demand increasingly
frequent and costly health care; but there are no
governmental and few private organizations that
can help offset the costs of animal health care. 

There are a few programs that can help to
offset the costs of pet care for older Americans.
For instance, the San Francisco SPCA’s Pet-A-
Care program provides a variety of services to
persons over age sixty-five who have limited in-
comes, including free adoption, free and low-cost
veterinary care, and, working with Meals-On-
Wheels, free pet food. 

While the routine of pet care can help to pro-
vide a focused distraction from other stresses in
living, animal attachment provides its own sets of
stresses and worries. Seniors may worry about
who will provide care for their animal if they be-
came unable to do so through physical or mental
incapacity or as the result of a change in resi-
dence. While federal law allows for pet owner-
ship by seniors (and the disabled) in public
housing, many privately owned residential facili-
ties and institutional environments do not allow
pet ownership. Fear of recommended residential
relocation to a place that does not allow pets has
led some seniors to avoid their own health care
and physician visits. 

Loss of an animal companion can have simi-
lar effects to the loss of a human companion. Peo-
ple who become separated from their animal
companions through moving into a facility that
does not allow pets have been found to feel more
negatively about the move, to have more difficul-
ty making friends in the facility, and to have
more difficulties sleeping in the new facility.
When a pet dies, its guardian can experience
grief in ways that mirror bereavement following
the loss of a human loved one. 

As increasing information and awareness be-
comes available about the negative consequences
of losing a pet, attempts are being made to elimi-
nate or mitigate this kind of loss. Groups like the
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American Veterinary Medical Association
(AVMA) and Humane Society of the United
States (HSUS) are working to achieve relaxation
of housing restrictions on pet ownership through
legislative action and through programs like
HSUS’s Pets for Life program, which helps edu-
cate landlords about responsible pet ownership.
In addition, pet bereavement hot lines and sup-
port groups, sponsored by humane societies, vet-
erinary schools and organizations, and other
groups are available through out the United
States, Great Britain, and Canada. 

While there are a variety of programs de-
signed to help older people in maintaining com-
panionship with animals, one area in which
assistance is sorely lacking is in the area of daily
pet care. Many independently living seniors have
occasional difficulties with the care of their pets.
Volunteer organizations could fill this gap by
providing dog walking or animal grooming ser-
vices, as well as transportation to the vet or store
to obtain pet-care services and items. Organiza-
tions could also provide short-term emergency
care for pets if the owner is temporarily hospital-
ized, as is done by the innovative U.K. organiza-
tion Animals in Distress. 

Older pet guardians may also worry about
who would provide pet care in the case of the
owner’s death. Humane societies and veterinary
associations recommend that all pet owners
make arrangements for the care of their pets in
the case of their own temporary or permanent
incapacitation. In addition to discussing such ar-
rangements with friends or family, pet owners
can specify a caretaker in their will and earmark
a portion of their estate to be provided for the
care of the pet. 

When there is no person available to take re-
sponsibility for a pet, the pet owner could consid-
er other alternatives, such as animal sanctuaries
that provide for the lifelong physical and social
needs of pets when they lose their owners
through death or disability. For example, owners
are able to enroll their pets in the Home For
Life’s Angel Care program through a one-time
program contribution of between $400 and
$1700, depending on the contributor’s age. 

Animal companionship provides a variety of
physical, emotional, and social benefits, but it is
a responsibility that comes with a cost. A great
number of older people prefer noninvolvement
with pets, often because of the responsibility pet
ownership entails. However, for people who do

desire pets, the ability of companion animals to
enhance the quality of life should be recognized
and supported in medicine, housing, and legisla-
tion. 

JENNIFER KAY HACKNEY

See also FRIENDSHIP; LONELINESS; QUALITY OF LIFE, DEF-

INITION AND MEASUREMENT; SOCIAL SUPPORT. 
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PHYSICAL THERAPY FOR
THE ELDERLY

Physical therapy has an important role in
health care delivery, and is connected with maxi-
mizing function, preventing decline, decreasing
pain, and treating physical illnesses. For elderly
individuals, who often have decreased physical
reserve, any medical illness can lead to decline.
Inactivity and bedrest, a common consequence
of illness, contributes to and intensifies muscle
weakness, causing deterioration in walking and
loss of function. Illnesses, such as Parkinson’s dis-
ease, fracture, or stroke, can affect walking and
balance directly. Chronic diseases, such as arthri-
tis, may cause pain or restriction of movement.
Exercise, activity, and other physical therapy in-
terventions can therefore have a profound effect
on overall health, restoring an individual’s ability
to perform the daily activities required to live in-
dependently in the community. 

Assessment

Evaluation begins with a patient interview to
determine the individual’s perception of the
problems and their goals for treatment, and then
proceeds to a physical exam. Typically, a physical
therapist will assess a wide array of abilities, in-
cluding strength, balance, transfers (rise from a
chair), and walk. 

Assessment of muscle strength, through
manual muscle testing, can determine whether
the strength of a particular muscle, graded from
five (normal) down to zero (completely dysfunc-
tional). Muscle weakness is commonly associated
with problems walking and climbing stairs, as
well as falls. Appreciating the relationship be-
tween strength and function can clarify the ex-

pected degree of difficulty an individual will have
with daily tasks. Other areas evaluated include
sensation, range of movement, coordination, and
muscle tone (i.e., a measure of ability to relax
when an extremity is passively moved). 

Pain is another common problem that limits
abilities. If pain is present, it is important to de-
termine the duration of pain, describe what exac-
erbates and relieves the pain, get an indication of
severity, and formulate a comprehensive treat-
ment plan for pain control. 

Impaired balance will affect the ability to
walk safely and can contribute to falling. By ob-
serving an individual in the sitting or standing
position, static balance can be determined. Dy-
namic balance, or balance during movement, can
be assessed by watching an individual’s ability to
react to perturbation and displacement. 

Physical therapists will judge walking safety,
evaluate gait patterns and posture, and appraise
a person’s ability to transfer safely from bed or
chair to a standing position. Transfer and gait
can be described by the amount of assistance that
is needed to safely accomplish these tasks and can
be grossly classified as independent needing as-
sistance (of one or more people), or unable. A
specific gait pattern may point to a medical diag-
nosis, such as Parkinson’s disease, stroke, or un-
controlled pain. 

Sometimes home safety assessments can de-
lineate problems in the environment that predis-
pose the patient to falling. Common problems
include scatter rugs, poorly lit areas, low chairs,
and clutter. 

Assessment tools are frequently used to stan-
dardize evaluation and measure treatment out-
comes. These tools allow the physical therapist to
record and communicate information in a consis-
tent fashion. For example, both the Berg Balance
Scale (scored from 0–56 with 56 being the opti-
mal score) and Functional Reach Test (ability to
reach forward, calculated in inches) measure bal-
ance. Mobility scales include the Elderly Mobility
Scale (scores a person’s ability to transfer, stand,
reach, and walk) Timed Up and Go (amount of
time required for a person to rise from a chair,
walk 3 meters, turn and return to a seated posi-
tion in the chair), and a 6-Minute Walk Test
(measure of the distance a person can walk in this
time). There are many activities of daily living
scales (Barthel Index and Lawton Brody) that
can be used to document a person’s abilities to
carry out basic tasks (i.e., dressing, bathing, walk-
ing, hygiene). 
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Functional ability is important as it affects
quality of life, emotional status, and ability to re-
main independent. 

Treatment

Treatment must be tailored to the physical
and functional problems identified during the
assessment. Muscle weakness and lack of
strength can be treated with resistance exercise.
An exercise technique known as high-intensity
resistance training (HIRT) can be used in differ-
ent clinical settings, from nursing homes to
community programs. Research shows that high-
intensity resistance training is safe, well tolerat-
ed, and can increase muscle strength by as much
as 113 percent. Even people who are very weak
are able to tolerate and benefit from this form of
exercise. 

Pain control is essential to achieve optimal
function and quality of life. Mechanical aspects of
pain can be helped with sketching, the use of an
aid or orthotic, or activity modification to achieve
joint protection. Exercise can remediate pain, as
is the case in osteoarthritis. Pain associated with
inflammation or swelling can be treated with the
use of modalities such as ice, heat, transcutane-
ous electrical stimulation (TENS), ultrasound, or
acupuncture. Medications can be used adjunc-
tively when necessary. 

Gait and balance training is an integral part
of treatment. Gait training is aimed at improving
postural alignment, gait pattern, speed, safety,
and endurance. A walking aid, such as a cane or
walker, an orthotic, or appropriate footwear may
be recommended. To help with stability, balance
responses are practiced to promote appropriate
reactions. Weight-shifting exercises and func-
tional activities, such as reaching, can be helpful.

Aerobic conditioning can improve cardio-
vascular function and endurance and is an espe-
cially important component of a cardiac rehabili-
tation program. 

These interventions often improve an indi-
vidual’s physical condition and restore function.
Sometimes, physical problems cannot be entirely
alleviated, but usually therapy can help an indi-
vidual adapt to disabilities, allowing for increased
independence and improved safety. 

Interdisciplinary approach

The physical therapist typically works closely
with other health care professionals, such as

nurses, physicians, social workers, and occu-
pational therapists, in order to refine both di-
agnosis and treatment. This interdisciplinary ap-
proach allows for integration of all domains of
health to more fully address the needs of the el-
derly. 

Conclusion

For the elderly population, illness can quick-
ly affect physical stability and cause deterioration
in walking. Alternatively, a decline in physical
function can cause deterioration in health and
quality of life. Therefore, physical therapy inter-
ventions are an essential aspect of health care de-
livery. Exercise and other therapeutic treatments
provide options to address inactivity, muscle
weakness, and specific physical and medical
problems. Using these techniques, the physical
therapist is able to improve function, optimize
safety, and ameliorate painful or dysfunctional
conditions. 

LAURIE HERZIG MALLERY

ANDREA MUNROE

See also BALANCE AND MOBILITY; FRAILTY; FUNCTIONAL

ABILITY; HOME AND HOME SERVICES; MULTIDISCIPLIAN-

RY TEAM; OCCUPATIONAL THERAPY; WALKING AIDS. 
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PHYSIOLOGICAL CHANGES
It is evident even from casual observation of

physical activities, such as walking, that elderly
people exhibit a deterioration of physiological
processes. Moreover, the inability of athletes to
continue peak performance when they reach
their thirties or forties indicates that deteriora-
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tion begins at a relatively young age and prog-
resses in severity from that point on. Indeed,
many studies have confirmed that most physio-
logical processes deteriorate progressively after
about thirty years of age, some functions more
severely affected than others. 

Most of the research on age-associated physi-
ological deterioration has utilized cross-sectional
studies; that is, subjects of different ages are stud-
ied at a given point in time (e.g., the calendar
year 1990). These are called cross-sectional
studies because the data are collected from a
cross section of the population. Since this study
design provides information quickly and rela-
tively inexpensively, it is widely used. However,
because of generational factors and selective
mortality, the cross-sectional design can yield er-
roneous information about aging. 

An example of how a generational factor may
confound an aging study is illustrated by a hypo-
thetical 1970 cross-sectional study of cognitive
function in which Americans in the third decade
of life were compared with those in the tenth de-
cade. It is critical to note that the average num-
ber of years of schooling of Americans has
increased markedly during the twentieth centu-
ry. Therefore, if this study finds cognitive ability
of those in the tenth decade of life to be less than
in those in the third decade, it may be due to the
difference in educational level or to age-
associated deterioration or to a combination of
both. Such a study will not show to what extent
aging per se plays a role in the findings. 

Selective mortality refers to the fact that with
increasing age, there is a decrease in the fraction
of a birth cohort still alive, and that, on average,
those with risk factors for common fatal diseases
will die at younger ages than the rest of the co-
hort. Take, for example, a blood substance
known to be a risk factor for a fatal disease. If it
is lower in the tenth decade than in the seventh
decade, it probably results from the fact that
most of the cohort with high levels died before
reaching the tenth decade, and not because of an
age-associated decrease in blood level of this sub-
stance. 

In summary, in studies with a cross-sectional
design, the findings define age differences within
a population at a point in time. These differences
may or may not be due to aging, and further
studies are needed to assess the role of aging. 

One approach for this assessment is the use
of longitudinal studies in which the same subjects

are studied repeatedly over extended periods of
time, for example, ten or twenty years. Such
studies circumvent some of the problems inher-
ent in cross-sectional studies, but longitudinal
studies are costly and time-consuming. More-
over, they require that most subjects participate
throughout the lengthy study, and that their en-
vironment and lifestyle do not change during the
entire study. In addition, the methodology (ana-
lytic methods, instrumentation and skills of the
technical personnel) used in the physiological
measurements must be stable over this pro-
longed period of time. One can see that it is diffi-
cult to meet the many requirements of a
longitudinal study. 

Another approach has been the use of a com-
bination of cross-sectional and longitudinal study
designs. The bottom line is that investigators
must be alert to the possibility of confounders
when using the cross-sectional design, and thus,
they should be open to utilizing various other ap-
proaches in their assessment of the changes in
physiological processes due to aging. 

Diseases that do not occur until, or increase
in frequency at, advanced ages are called age-
associated diseases. Coronary heart disease,
stoke, many types of cancer, osteoporosis, Al-
zheimer’s disease, Parkinson’s disease, and osteo-
arthritis are examples of such diseases commonly
found in elderly people. Indeed, age-associated
disease underlies much of the physiological dete-
rioration of old age. However, many investiga-
tors have chosen to select subjects who are free
of discernible disease in what they refer to as the
study of ‘‘normal aging.’’ Not surprisingly, such
studies have shown remarkably little physiologi-
cal deterioration in those elderly subjects who
are free of disease. For example, Edward Lakatta
and his colleagues at the National Institute on
Aging in Baltimore have found little deteriora-
tion of cardiovascular function even at advanced
ages in subjects screened for the absence of coro-
nary heart disease by the sensitive thallium stress
test. However, it must be emphasized that ‘‘nor-
mal aging’’ is atypical, and that age-associated
disease is the rule rather than the exception at
advanced ages. Moreover, the concepts of evolu-
tionary biology point to age-associated diseases
as an integral part of aging. 

In 1969, Ewald Busse of Duke University
proposed the concept of primary and secondary
aging. Primary aging was defined as universal
age-changes, including physiological changes,
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that are not caused by disease or environmental
influences. Secondary aging was defined as
changes involving interactions between primary
aging and environmental influences and disease.
This concept is gradually being discarded be-
cause of advances in our knowledge of the evolu-
tionary biology of aging and the recognition that
most genes do not function in a vacuum; rather,
their expression is clearly the result of gene-
environment interaction. 

In humans as well as in many other species,
there is much individual variation in occurrence,
magnitude, and rate of progression of deteriora-
tion of the physiological systems. John W. Rowe
of Mt. Sinai Medical Center in New York City
and Robert L. Kahn of the University of Michi-
gan have proposed the concept of ‘‘successful
aging’’ to refer to the elderly who exhibit little
physiological deterioration. They believe that
factors, such as exercise, diet, personal habits and
psychosocial influences, play the major role in
achieving ‘‘successful aging.’’ This focus is unfor-
tunate because it is the interaction between genes
and environment that usually plays the major
role in physiological functions rather than genes
per se or environment per se. Another concern
is the implication by Rowe and Kahn that ad-
vanced age culminating in death occurs without
marked physiological deterioration in those un-
dergoing ‘‘successful aging.’’ The facts simply do
not support this. Most centenarians exhibit much
physiological deterioration, although any of
these individuals would have been described in
their ninth decade of life as having undergone
‘‘successful aging.’’ It is perhaps more appropri-
ate to say that aging occurs slowly in some peo-
ple, rather than to say they have undergone
‘‘successful aging.’’ 

EDWARD J. MASORO

See also EVOLUTION OF AGING; SUCCESSFUL AGING; SUR-

VEYS; THEORIES OF BIOLOGICAL AGING. 
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PHYSIOLOGICAL CHANGES,
FIBROBLAST CELLS

Fibroblasts have been used since the 1960s as
a cell-culture model for the aging of organisms.
Fibroblasts are cells that produce and maintain
the connective elements, or stroma, of most tis-
sues. The stroma provides structure and regula-
tory signals to the functional cells of tissues (the
parenchyma). Fibroblast cultures have provided
a wealth of information about basic cellular pro-
cesses, such as cell-cycle control, and they have
provided insights into neoplastic transformation
and cellular stress responses, both of which are
prominent in aged organisms. The apparent
aging that cells undergo in culture is a complex
process, some features of which are apparent in
aging organisms. Nonetheless, it is not yet clear
to what extent the aging of cells in culture reflects
aging in multicellular organisms. 

Fibroblasts in vivo

Fibroblasts secrete extracellular matrix com-
ponents of the stroma, such as collagens and fi-
bronectin. In response to a wound or a need for
tissue remodeling, they can also secrete enzymes
that degrade the extracellular matrix. In addi-
tion, fibroblasts secrete a variety of factors that
can stimulate or inhibit cell proliferation, differ-
entiation, inflammation, or angiogenesis, de-
pending on the state or need of the tissue.
Fibroblasts divide relatively infrequently in rest-
ing tissues, but readily proliferate in response to
tissue injury. This proliferation is generally driv-
en by growth factors released from platelets
upon wounding. 

Fibroblasts in culture

Fibroblasts were among the first cell type to
be propagated in culture, largely because they
grow so readily out of most tissue explants. Stan-
dard tissue-culture conditions, particularly the
use of serum (which contains platelet factors), re-
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semble a wounded environment, and favor the
growth of fibroblasts. It is therefore principally
for historic reasons that fibroblasts, as opposed to
other cell types, have been most extensively used
to study cellular aging—or, more accurately, cel-
lular senescence—in culture. 

In the early 1960s, Leonard Hayflick and
colleagues carefully documented the fact that
normal human fibroblasts do not divide indefi-
nitely in culture. Working with human fetal tis-
sues, Hayflick showed that fibroblasts that grew
out of tissue explants initially proliferated well,
with population doubling times of about twenty-
four hours. He then allowed the cells to com-
pletely cover the culture dish (grow to conflu-
ence) before dispersing and reseeding them at
low density. This process is called passaging the
cells. With each passage, the cultures gradually
accumulated nondividing cells. After fifty or so
doublings, the cultures consisted entirely of non-
dividing fibroblasts. This phenomenon was
termed the finite, or limited, replicative life span of
cells. Hayflick was the first to connect this loss of
proliferative potential with aging, and termed
the process that limits cell division cellular aging.
It has also, and perhaps more accurately, been
termed replicative senescence. 

Since the 1960s, many cell types from many
vertebrate species have been shown to have a lim-
ited replicative life span. Many of these studies
have used cells in culture, but several have fol-
lowed cells in vivo or cells serially transplanted
into animals. Nonetheless, much of our knowl-
edge about the causes and consequences of repli-
cative senescence comes from studies of human
fibroblasts in culture. 

The senescent phenotype

Fibroblasts undergo striking physiological
changes upon replicative senescence. Three
major features distinguish a senescent fibroblast
from its presenescent (early passage) counter-
part: (1) an irreversible arrest of cell-cycle pro-
gression, (2) resistance to programmed cell death
(apoptosis), and (3) a shift in function such that
the cells no longer maintain the stromal extracel-
lular matrix. Together, these changes are termed
the senescent phenotype. 

Growth arrest. Senescent cells, whether fi-
broblasts or other cell types, irreversibly arrest
growth with an unreplicated or G1 DNA content.
This growth arrest is due to two types of changes

in gene expression: repression of certain genes
that are essential for cell-cycle progression, and
overexpression of certain genes that inhibit the
cell cycle. In the case of fibroblasts, examples of
genes that are repressed include those encoding
the FOS proto-oncoprotein and the E2F1 tran-
scription factor. FOS is important for the ability
of fibroblasts to progress from the resting, quies-
cence (G0) phase through the G1 phase of the
cell cycle (when cells prepare to synthesize DNA).
E2F1 is important for entry into the S phase
(when DNA synthesis occurs). Among the
growth-inhibitory genes that are overexpressed
in senescent fibroblasts are those encoding the
p21 and p16 proteins—p21 and p16 inhibit cy-
clin-dependent protein kinases, the activities of
which are essential for G1 progression; p16 is a
tumor suppressor gene and appears to be critical
for maintaining the senescence growth arrest in
many, if not all, cell types. 

Resistance to apoptosis. Fibroblasts, and
several other cell types (e.g., T lymphocytes and
epidermal keratinocytes), are more resistant to
certain, although not all, stimuli that normally
induce apoptosis. Consequently, senescent cells
are quite stable. They have been shown to persist
for many months or longer in culture. In addi-
tion, they very likely also persist in vivo, and
hence accumulate with age. 

Altered morphology and functions. One of
the most visible changes that occur when cells
reach replicative senescence is a change in mor-
phology. Cell size or volume increases, often
reaching double (or more) the presenescent size,
and the cells accumulate intracellular vesicles,
many of which are lysosomes. Fibroblasts become
flatter and more irregularly shaped, showing
more prominent intracellular actin fibers. For
most cell types, the senescent morphology is
quite distinct from that of proliferating, quies-
cent, or terminally differentiated cells from the
same lineage. 

The striking change in cell morphology very
likely reflects, at least in part, the functional
changes that accompany replicative senescence.
In the case of fibroblasts, upon senescence the
cells switch from a matrix-producing phenotype
to a matrix-degrading phenotype. Senescent fi-
broblasts produce less collagen and elastin,
which form the major structural and elastic fibers
of the stroma, than presenescent cells. The de-
cline in collagen and elastin production is not
due to a general decline in matrix production,
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because fibronectin, a cell-associated matrix mol-
ecule, increases. In conjunction with the decline
in collagen and elastin, senescent cells overex-
press several matrix metalloproteinases. These
enzymes degrade the stromal fibers and extracel-
lular matrix. Senescent fibroblasts also secrete
pro-inflammatory cytokines and a variety of epi-
thelial cell growth factors. Thus, senescent fibro-
blasts, despite their inability to divide, adopt a
phenotype that at least partially resembles a
wounding response. As discussed below, senes-
cence-associated functional changes may have a
greater impact on the aging organism than the
loss of cell division potential. 

Causes of the senescence response

The senescent phenotype was first, and most
thoroughly, described for those fibroblasts that
reached replicative senescence. During the
1990s, several lines of evidence showed that cells
sense the number of divisions they have complet-
ed by the length of their telomeres. Telomeres
shorten with each round of DNA replication
owing to the biochemistry of DNA synthesis, and
the fact that most normal somatic cells, including
fibroblasts, do not express the enzyme telomer-
ase. Fibroblasts, and many other cell types, arrest
growth with the senescent phenotype when they
acquire one or more critically short telomere. 

During the late 1990s, it became apparent
that a number of stimuli other that short te-
lomeres also induce fibroblasts and other cells to
arrest growth with a senescent phenotype. These
stimuli include certain levels and types of DNA
damage and the expression of certain oncogenes.
In addition, conditions or agents that deconden-
se chromatin, which causes silenced genes to be
expressed, induce a senescence response in nor-
mal human fibroblasts. These stimuli induce a
senescence response independent of cell divi-
sion and telomere shortening, and the process
that leads to the senescent phenotype has thus
been termed cellular senescence. Thus, replicative
senescence is a special example of the more
general process of cellular senescence. Short te-
lomeres, DNA damage, oncogene expression,
and loss of gene silencing have all been implicat-
ed in the initiation or promotion of cancer. For
this and several other reasons, cellular senes-
cence is thought to be important for suppressing
tumorigenesis. 

Cellular senescence in vivo

Several lines of evidence suggest that senes-
cent cells, including fibroblasts, exist and accu-
mulate with age in at least some mammalian
tissues in vivo. First, progressive telomere short-
ening, a hallmark of replicatively senescent
human cells, occurs in some human tissues and
cells (e.g., segments of the aorta and T lympho-
cytes) with increasing age. Second, some—but
not all—studies show that fibroblasts from older
donors have shorter replicative life spans than fi-
broblasts from younger donors. The discrepancy
among studies may be due to genetic variation
among individual donors or, more likely, the
variation within even a single tissue in replicative
history of the small regions that are sampled in
biopsies. Indeed, there is substantial scatter in
the data from even the most convincing studies
showing an inverse correlation between donor
age and replicative life span of fibroblasts from
skin biopsies. That is, in all the studies, there are
some cultures from young donors that senesce
quickly, and some cultures from old donors that
proliferate for many doublings. Third, in the
mid-1990s a marker enzyme was described that
increased when cells were induced to senesce by
a variety of stimuli. Cells expressing this marker
increased with age in some human and primate
tissues. This marker enzyme, termed the senes-
cence-associated beta-galactosidase (SA-Bgal), is
expressed by replicatively senescent fibroblasts,
epithelial and endothelial cells, and other cell
types in culture. It is also expressed by fibroblasts
induced to undergo a senescence arrest in re-
sponse to DNA damage, oncogene expression,
and agents that decondense chromatin. Fibro-
blasts and keratinocytes expressing SA-Bgal in-
crease with age in human and monkey skin
biopsies. In addition, retinal pigmented epi-
thelial cells expressing this marker increase
with age in the human retina. Together, these
findings suggest that senescent cells, whether in-
duced by cell division or other stimuli, progres-
sively accumulate in at least some mammalian
tissues. 

Role of fibroblasts in aging stroma

The role of fibroblasts in aging tissue has
been most extensively studied in mammalian
skin. The skin is composed of two primary layers:
the epidermis, which contains the major epitheli-
al cells of the skin (epidermal keratinocytes), and
the dermis, which is the stromal layer of the skin.
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As with other stroma, the dermis is maintained
in large part by fibroblasts, which secrete dermal
collagens, elastin, and other extracellular matrix
components. When the skin is wounded, fibro-
blasts secrete proteases to degrade the wounded
matrix, and then synthesize new matrix. The fi-
broblasts also secrete growth factors to stimulate
the keratinocytes to proliferate and close the
wound and cytokines to attract macrophages to
engulf and degrade debris. 

Young skin is characterized by thick epider-
mal and dermal layers and relatively efficient
wound healing. The epidermis contains numer-
ous invaginations, or rete ridges, and the dermis
contains dense collagen. Old skin, by contrast, is
characterized by a thinner epidermis that con-
tains fewer and shallower rete ridges. The der-
mis also becomes thinner, showing a marked loss
of collagen and other fibers. Changes in the der-
mis are in large measure responsible for the loss
of elasticity and wrinkling that is the hallmark of
aging skin. In addition, wound healing slows
with age. Aging is particularly sensitive to envi-
ronmental influence in the skin: skin exposed to
the sun (ultraviolet light) ages much more rapid-
ly than sun-protected skin. 

As discussed above, senescent fibroblasts ap-
pear to increase with age in human dermis, and
senescent fibroblasts constitutively secrete factors
that, ordinarily, are secreted only transiently
during wound healing. These factors include in-
terstitial collagenase and elastase, which are ma-
trix metalloproteinases that degrade dermal
collagens and elastin. Ultraviolet light can also
induce these metalloproteinases, as well as cellu-
lar senescence, in fibroblasts. Thus, some of the
hallmarks of aging skin, such as wrinking and
loss of dermal elasticity, are likely due, at least in
part, to the secretion of metalloproteinases by fi-
broblasts, which, in turn, may be due to cellular
senescence and/or environmental exposure to
ultraviolet light. Senescent and ultraviolet-
damaged fibroblasts also secrete enzymes that
degrade the basement membrane, the dense ma-
trix onto which the epithelial cells are organized.
This may contribute to the age-dependent thin-
ning of the epidermis and the loss of rete ridges,
as the basement membrane is critically important
for the proper organization and function of epi-
thelial cells. 

Age-dependent changes in fibroblast physi-
ology may also contribute to the increased inci-
dence of cancer that is a hallmark of mammalian

aging. Several lines of evidence suggest muta-
tions and loss of normal tissue structure syner-
gize to generate the exponential rise in cancer
that occurs with age. Tissue structure and integ-
rity are critically dependent on an intact stromal
and basement membrane, both of which are dis-
rupted by senescent or damaged fibroblasts. In
addition, senescent fibroblasts secrete epithelial
growth factors, which can stimulate the growth
of epithelial cells that have acquired potentially
oncogenic mutations. 

In summary, fibroblasts undergo physiologi-
cal changes with age. These changes are induced
by environmental and intrinsic factors, and dis-
rupt the integrity of the stroma and basement
membrane. Both these structures are critical in
order for epithelial cells, and hence tissues, to
carry out their normal functions. These struc-
tures are also important for suppressing the pro-
gression of cancer. 

JUDITH CAMPISI

See also CANCER, BIOLOGY; CELLULAR AGING; SKIN. 
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PHYSIOLOGICAL CHANGES:
ORGAN SYSTEMS, BONE

See OSTEOPOROSIS 

PHYSIOLOGICAL CHANGES,
ORGAN SYSTEMS:

CARDIOVASCULAR
The cardiovascular system undergoes a large

number of changes with advancing age, some of
which occur in the apparent absence of disease;
and many of which are either caused by, or exac-
erbated by, disease. Cardiovascular diseases com-
prise a group that accounts for nearly one-half of
all deaths in the United States. The incidence of
noncongenital cardiovascular maladies, e.g.,
congestive heart failure, increases dramatically
with advancing age (see Figure 1). Cardiovascu-
lar diseases conspire with advancing age and a
number of unhealthful lifestyle factors (e.g.,
smoking, physical inactivity, high-fat diet) to
create the dangerous scenario that leads to a high
incidence of cardiovascular events (heart attack,
stroke) in older persons. To understand how
aging contributes to cardiovascular disease and
dysfunction, it is necessary to define the changes
that occur ‘‘naturally’’ with advancing age in ap-
parently healthy individuals without detectable
cardiovascular disease. 

Heart structure and function at rest

Changes in heart size and shape with advanc-
ing age. The left ventricle (LV) is the largest
heart chamber in terms of muscle mass and
pumps blood, under pressure, to the entire body
(see Figure 2, Panels A and B). Studies of volun-
teer subjects without cardiovascular disease, indi-
cate that, at rest, the LV cavity size at enddiastole
(filled) and end-systole (emptied), increases
moderately with age in healthy, normotensive,
sedentary men, but does not vary with age in

Figure 1
Estimated prevalence of cardiovascular diseases
in Americans age 20 and older by age and sex
from 1986 to 1994.

SOURCE: NHANES III (1986–1994), Centers for
Disease Control/National Center for Health Statistics,
and the American Heart Association

women. The LV wall thickness increases pro-
gressively with age in both sexes. The age-
associated increase in left ventricular wall thick-
ness is caused mostly by an increase in the
average size of cardiac myocytes (muscle cells).
An increase in the amount of, and a change in the
physical properties of, collagen (a protein that
holds the myocytes together) also occurs within
the myocardium with aging. In summary, the
heart of a normal healthy older individual is
somewhat larger, and slightly stiffer, than that of
a younger person. 

There is an increase in elastic and collage-
nous tissue in all parts of the heart’s conduction
system with advancing age (see Figure 2C). Fat
accumulates around the sinoatrial (SA) node,
sometimes producing a partial or complete sepa-
ration of the node from the atrial musculature.
Beginning by age sixty, there is a pronounced
decrease in the number of pacemaker cells in the
SA node, and by age seventy-five less than 10
percent of the pacemaker-cell number found in
the young adult remains. A variable degree of
calcification of the left side of the cardiac skele-
ton, which includes the aortic and mitral annuli,
the central fibrous body, and the summit of the
interventricular septum, occurs with aging. Be-
cause of their proximity to these structures, the
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Table 1
Seated Rest—Changes in cardiac output regulation
between 20 and 80 years of age in healthy humans

EDV—end-diastolic volume; PVR—peripheral vascular
resistance; LV—left ventricle. Definitions: Cardiac output—
amount of blood pumped by the heart per minute. Heart
rate—number of beats per minute. Preload EDV—the
amoung of blood in a ventricle at the beginning of
contraction. Afterload—the amount of force resisting the
pumping action of the heart. Contractility—the strength of
the heart muscle contraction. Ejection fraction—the
percentage of the EDV that is ejected on each beat.
SOURCE: Author

atrioventricular (AV) node, AV bundle, bifurca-
tion, and proximal left and right bundle branch-
es may be affected by this process. These
structural changes in the cardiac conduction sys-
tem are associated with a number of functional
changes that can be observed in the electrocar-
diogram of an elderly person. 

Age-associated changes in heart function at
rest. When a person is in the sitting position,
the resting heart rate decreases slightly with age
(in both men and women). Tiny beat-to-beat
variations in resting heart rate are normal, and
become diminished with advancing age. This de-
creased heart-rate variability is likely related to
changes in the parasympathetic and sympathetic
nervous systems as an age. The P-R interval is the
time it takes for the signal that initiates the heart-
beat to travel from the conduction system in the

heart (the AV node and the AV bundle). A mod-
est prolongation of the P-R interval (see Figure
2D) of the electrocardiogram occurs with aging
in healthy individuals, and is localized to the
proximal P-R interval, probably reflecting delay
within the atrioventricular junction. An increase
in the number of premature beats occurs in
healthy older men and women compared to their
younger counterparts. These changes in the reg-
ulation of the heartbeat by the nervous system
and the cardiac conduction system are observed
in normal healthy individuals as they age, and al-
though they do not by themselves interfere with
heart function, they are associated with an in-
creased risk of adverse heart events. More severe
changes in the cardiac conduction system are as-
sociated with diseases and are often treated by
implanting an artificial pacemaker. 

The peak rate at which the LV fills with
blood during early diastole is reduced by 50 per-
cent between the ages of twenty and eighty. The
time course of early myocardial relaxation be-
comes prolonged by 40 percent with adult aging
in both men and women, probably due to alter-
ations in LV wall structure and collagen proper-
ties and changes in the relaxation phase of
cardiac muscle contraction. Different parts of the
ventricle relax at different rates in hearts of older
individuals, and this contributes to the reduction
in the filling rate. The age-associated reduction
in the early filling rate does not result in a re-
duced end-diastolic volume in healthy older in-
dividuals, because greater filling occurs later in
diastole, particularly during the atrial contrac-
tion. The enhanced atrial contribution to ventric-
ular filling with advancing age is associated with
left atrial enlargement, and a more forceful atrial
contraction. So, although ventricular filling in a
resting older person is accomplished differently,
it is as adequate as ventricular filling in a younger
person. 

The contractility, or strength, of heart muscle
contraction is not reduced at rest with age in ei-
ther healthy men or women. The LV ejection
fraction (EF) is also not altered with aging in
healthy men or women at rest. The stroke volume
index (SVI; amount of blood pumped per beat/
body surface area) is increased in males, due to
a slight increase in the LV end-diastolic volume.
Thus, in healthy older men, the cardiac output
(amount of blood pumped per minute) is not re-
duced, because the stroke volume index is in-
creased, due to end-diastolic enlargement
Cardiac output at rest is slightly decreased in
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Figure 2
Basic anatomy of the heart and its conduction system. For a complete description of this figure, see ‘‘Figure
Legend: Figure 2’’ at the end of the essay.

SOURCE: Adapted from: Marieb, Elaine. Human Anatomy and Physiology. San Francisco: Benjamin Cummings, 2001.
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Figure 3
The pathway of blood through the heart and body.

SOURCE: Adapted from: Marieb, Elaine. Human
Anatomy and Physiology. San Francisco: Benjamin
Cummings, 2001.

older women (compared to younger healthy
women) as neither the resting end-diastolic volume
(EDV) nor SV increases with age to compensate
for the modest reduction in heart rate. These
gender differences appear to be an artificial ef-
fect of differences in body composition—the pro-
portion of body fat increases with age in women
to a greater extent than in men. If one compares
the younger and older heart at any point during
the resting heartbeat, the older heart contains
more blood. Therefore, at rest, the heart of an
older healthy individual pumps blood as well as
the heart of a younger person, but does so in a
slightly different manner. 

Reserve capacity of the heart

At rest, the heart of an average person
pumps approximately five liters of blood per
minute (cardiac output). The cardiac output can
increase dramatically when demand for blood
flow increases during physical activity. During
maximal exercise, the cardiac output can be as
high as thirty-five liters per minute. This tremen-
dous capacity of the heart to increase its pump-
ing ability is accomplished by increasing the
heart rate and stroke volume and is termed the
reserve capacity of the heart. The heart rate and
stroke volume can be measured during exercise
to assess the reserve capacity of the heart, and the
overall capacity of the body to exercise is assessed
by measuring the maximal rate of oxygen con-
sumption (VO2 max). The reserve capacity of the
body is important for two reasons. First, it allows
an individual to meet the needs required by
physical work and play. Second, the reserve ca-
pacity of the heart provides a margin of safety
that allows one to survive the effects of cardiovas-
cular diseases. 

Exercise response. The peak work rate and
oxygen consumption of healthy, sedentary men
and women during upright, seated, bicycle exer-
cise, declines by approximately 50 percent with
advancing age between twenty and eighty years
of age. This is attributable to approximate de-
clines of 25 percent in cardiac output and 25 per-
cent in oxygen utilization (the ability of the
skeletal muscles to extract oxygen from the blood
and the ability of the vascular system to deliver
blood [(A-V)O2 difference, see Table 2]). The
age-associated decrease in cardiac output is dur-
ing peak exercise is due entirely to a reduction
in maximal heart rate, as the stroke volume
index does not decline with age in either men or
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Table 2
Exhaustive upright exercise—changes in aerobic
capacity and cardiac regulation between ages of 20
and 80 years in healthy men and women
SOURCE: Author

Abbreviations: A-V—aterial-venous; PVR—peripheral
vascular resistance; ESV—end-systolic volume; EDV—end-
diastolic volume. Definitions: Oxygen consumption
(VO2)—the maximum rate at which the body can use
oxygen (a measure of overall fitness that reflects both
cardiovascular and peripheral components). (A − V)O2
Difference—the difference in arterial and venous oxygen
content (reflects how well the skeletal muscles extract
oxygen from the blood). Cardiac output—amount of blood
pumped by the heart per minute. Heart rate—number of
beats per minute. Stroke volume—amount of blood
pumped with each beat. Preload EDV—the amount of
blood in a ventricle at the beginning of contraction.
Afterload—the amount of force resisting the pumping
action of the heart. Contractility—the strength of the heart
muscle contraction. Ejection fraction—the percentage of
the EDV that is ejected on each beat. Epinepherine and
noreepinepherine (adrenaline and nonadrenaline) are
substances released by the nervous and endocrine systems
during crises and during exercise; they act by binding to a
β-adrenergic receptors in the heart and blood vessels,
thereby increasing the speed and strength of heart
contractions and contracting the blood vessels,

women. However, the manner in which stroke
volume is achieved during exercise varies dra-
matically with aging. The EDV increases during
vigorous exercise in older, but not younger, men
and women (see Figure 4). But, because the end-

systolic volume (ESV) in older persons fails to be-
come reduced to the same extent as in a younger
individual, the percentage of the total blood
ejected per beat (EF) decreases, and the SV is not
greater, in older persons. In other words, while
the Frank-Starling mechanism (a unique proper-
ty of the heart that results in a stronger heartbeat
when more blood is present in the heart at the
beginning of a contraction) is utilized in older
persons during exercise, its effectiveness is re-
duced because the LV of an older person does
not empty to the extent to which it does in youn-
ger individual. Thus, the older heart, while con-
tracting from a larger preload (amount of blood
in the ventricle at beginning of contraction) than
the younger heart at all levels of exercise, deliv-
ers a stroke volume that equals that of the youn-
ger heart. 

The deficiency in the ability of the old heart
to ‘‘squeeze down’’ and reduce LV end-systolic
volume during exercise in healthy older individ-
uals likely results from increased stiffness of the
arteries, from decreased contractility of the heart
muscle, and from a decline in the response of the
heart to the sympathetic nervous system (β-
adrenergic responsiveness). 

β-Adrenergic modulation of cardiovascular
performance. During exercise, excitement or
stress, the sympathetic nervous system becomes
activated and releases norepinephrine and epi-
nephrine (commonly referred to as adrenaline).
Norepinephrine and epinephrine act in the
heart by binding to β-adrenergic receptors and
increases both the heart rate and the strength of
contraction. β-adrenergic receptors mediate the
effects of the hormones/neuro-transmitters nor-
epinephrine and epinephrine (commonly re-
ferred to as adrenaline). They are important in
regulating the heart rate and strength of each
beat. Without β-adrenergic receptors, the ad-
renaline produced by the nerves and adrenal
gland, would have no effect on the heart. One of
the most prominent changes in the cardiovascu-
lar response to exercise stress that occurs with
aging in healthy individuals, is a reduction in the
ability of norepinephrine and epinephrine to ac-
tivate the β-adrenergic system of the heart, there-
by limiting the maximum heart rate and the
strength of contraction in the aging heart. Rest-
ing sympathetic nervous activity increases pro-
gressively with aging, as does the sympathetic
response to any perturbation from the resting
state. Plasma levels of epinephrine and norepi-
nephrine increase with age, due to enhanced
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Figure 4
Illustration of age-associated dilatation of the left ventricle. All volumes are indexed to body surface area and
given in ml/m2. EDVI is the acronym for end systolic volume index; SVI, stroke volume index; EF, ejection
fraction. The young subjects were between 20 and 30 years old, and the old subjects were between 80 and 90
years old.

SOURCE: Adapted from: Fleg, J. L.; O’Connor, F. C.; Gerstenblith, G.; Becker, L. C.; Clulow, J.; Schulman, S. P.; and
Lakatta, E.G. ‘‘Impact of Age on the Cardiovascular Response to Dynamic Upright Exercise in Healthy Men and
Women.’’ Journal of Applied Physiology 78 (1995): 890–900

spillover into the circulation and to reduced
clearance. The increased spillover does not occur
from all body organs, but is increased within the
heart, and is thought to be due, in part at least,
to a reduced reuptake by the nerve endings fol-
lowing release. The net result is likely an en-
hanced post-synaptic receptor occupancy by
neurotransmitter, leading to β-adrenergic recep-
tor desensitization. Deficits in β-adrenergic sig-
naling with aging are attributable, in large part,
to changes in enzymes and proteins that relay the
signals from the β-adrenergic receptor to the
molecules inside the heart muscle cell that con-
trol the rate and force of contraction. 

Vascular structure and function at rest

Vascular changes occur with aging among
sedentary volunteers who are considered to be
otherwise healthy. The large elastic arteries ex-
hibit an increase in wall thickness and become di-
lated. Age-associated changes within the vessel
media (middle muscular layer of the artery wall),

which account for the increase in the diameter of
conduit arteries, result from many factors includ-
ing a relative decrease of elastin (a structural pro-
tein with elastic properties) and an increase of
collagen (a rigid structural protein). Many chem-
ical properties of elastin deteriorate and the elas-
tin fibers become frayed, resulting in an
increased stiffness of the arteries. 

With advancing age, the increased pulse-
wave velocity, due to increased arterial stiffness,
causes pulse-wave reflections from distal arterial
branch points to arrive back at the origin of the
large arteries prior to closure of the aortic valve,
imparting a late augmentation of the systolic
pressure and the pulse pressure (the difference
between systolic and diastolic pressures). The di-
astolic pressure amplification due to the normal
occurrence of the reflected waves in diastole is re-
duced in older individuals, and this is associated
with a poorer prognosis for patients with cardio-
vascular diseases. 
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As a result of arterial stiffening and early re-
flected pulse waves, the average systolic blood
pressure within a healthy, normotensive popula-
tion increases (within the normal range) with
aging, whether measured in a cross-sectional
study design or longitudinally. Many individuals
show little or no longitudinal increase in systolic
pressure, and age-associated increases in blood
pressure are therefore neither universal nor in-
evitable. The average increase in diastolic pres-
sure with aging is modest and is not as marked
as the average increase in systolic pressure. An
increase in peripheral vascular resistance (PVR;
opposition to flow) accompanies aging in some,
but not all, individuals, and may be secondary to
a reduction in skeletal muscle mass with aging
and its a concomitant reduction in capillary den-
sity. In healthy men PVR, measured at rest, in-
creases minimally with aging, and it increases
moderately in women. 

Effects of regular exercise

Regular aerobic exercise impacts cardiovas-
cular function directly by improving the reserve
capacity of the heart. The exercise capacity of
both inactive persons and highly trained athletes
declines with age at a similar rate (see Figure 5).
While regular exercise does not prevent aging,
individuals at any age can improve their cardio-
vascular fitness to the same extent by engaging
in a program of regular aerobic exercise. For ex-
ample, a highly trained and fit seventy-five year-
old may achieve a maximal oxygen consumption
(VO2max) similar to that of a thirty-five year-old
inactive individual. Physical inactivity is a major
risk factor for cardiovascular diseases in industri-
alized countries—it has been estimated that
250,000 Americans die prematurely from im-
proper diet and lack of exercise each year. Thus,
older individuals may benefit from regular aero-
bic exercise as much as, or even more than, youn-
ger persons. 

Figure 2: figure legend

Figure 2 shows the basic anatomy of the
human heart and its conduction system. Here is
a more detailed version of the caption that ac-
companies that image: Panel A shows the front
view of the heart cut vertically. Panel B shows a
front view of the heart cut horizontally. Panel C
is a front view of the heart cut vertically to show
how the signal to begin a heart beat is initiated
in the sinoatrial node and conducted to the rest

Figure 5
Maximal oxygen uptake (VO2max) declines in
linear fashion for both trained and untrained
individuals. Lines for individuals that engage
in regular exercise and inactive persons are
based on norms established from cross-sectional
data of Heath et al. Longitudinal data from
individuals studied over a twenty-year span
confirm both the linearity and slope (Pollack et
al.). Individuals may move vertically within the
gray area by increasing or decreasing their
levels of regular exercise training (Schulman et
al., Trappe et al., Pollack et al.). Longitudinal
studies suggest the upper line (individuals who
exercise regularly) may be parallel, less steep, or
more steep in men, while the most compelling
data suggests that the upper line declines at a
steeper rate for women (Tanaka et al.,
Fitzgerald et al.).

SOURCE: Numerous journal articles were used to create
this figure. Please consult the bibliography for this
essay to locate all of the articles cited in the caption above.

of the heart by the atrioventricular node and
bundle, the bundle branches, and the purkinje
fibers. Panel D is an electrocardiogram showing
how electrical events in the cardiac conduction
system relate to P, QRS, and T waves. 

MARVIN O. BOLUYT

EDWARD G. LAKATTA

See also EXCERCISE; HEART DISEASE; HIGH BLOOD PRES-

SURE. 
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PHYSIOLOGICAL CHANGES,
ORGAN SYSTEMS: SKELETAL

MUSCLE
Forty percent of the body mass is made up

of some three hundred and fifty skeletal muscles
with each muscle composed of hundreds of thou-
sands of cells, termed fibers. Each fiber consists
of overlapping thick and thin protein filaments
organized longitudinally in repeating patterns.
Muscle fibers have the unique capacity to utilize
energy in the form of adenosine triphosphate
(ATP) to force the thick and thin filaments to
slide past one another and contract, or shorten
(Vander et al.). The fibers in each muscle are or-
ganized in motor units composed of a motor
nerve and the branches of the nerve to individual
muscle fibers. Motor units range in size from
only a few fibers for units required for fine motor
control of fingers or eyes to many hundreds of fi-
bers for control of large movements of arms, legs,
or torso. Within a single motor unit, all of the fi-
bers are of the same type: slow-fatigue resistant
(SFR), fast-fatigue resistant (FFR), or fast-
fatigable (FF). The designation of motor units as
fast or slow is based on the velocity of shortening
of the fibers with FF units contracting four times
faster than SFR units and FFR units intermediate
between the other two (Kadhiresan et al.). Con-
sequently, for a given mass of muscle, FF units
are four times as powerful as units. 

The fatigability of fibers is a function of the
rate of energy use (power) and the rate of energy
production. For muscle fibers, the mitochondrial
density in a fiber and the rate of delivery of oxy-
gen to the fiber determines the rate of energy
production (ATP). FF fibers fatigue quickly, be-
cause they develop high power, but have low
rates of energy production. SFR fibers have a
high level of endurance (low fatigability) with low
power, but relatively high energy production.
FFR fibers are intermediate in both categories.
The contractions of individual muscles are con-
trolled in intensity and duration by signals,
termed action potentials, from the motor cortex
of the brain (Vander et al.). 

From birth to maturity, skeletal muscles be-
come larger, stronger, more powerful, and more
resistant to fatigue. These dramatic changes
occur with no change in fiber number, but an in-
crease in the fiber length, cross-sectional area of
fibers, and the type of myosin in the thick fila-
ments. During adulthood, atrophy and weakness
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may develop due to physical inactivity, immobili-
zation by casting, bed rest, or diseases of muscle,
such as muscular dystrophy (Grimby; Svanborg).
Throughout the life span, an increase in physical
activity will overcome the consequences of physi-
cal inactivity, but beyond forty years of age, even
physically active people experience some degree
of muscle atrophy, weakness, increased fatigabili-
ty, and an increased susceptibility to injury
(Faulkner et al.). After sixty-five years of age, the
rate of decline accelerates dramatically. The loss-
es in the structure and function of muscles associ-
ated with aging appear to be largely immutable
in their progression and irreversible. In fact, be-
yond forty years of age the rates of decline in a
wide variety of performances by highly condi-
tioned athletes and unconditioned subjects show
similar rates of decline (Holloszy). 

For healthy eighty and ninety year olds, the
decrease in muscle mass of approximately fifty
percent results from a loss in the total number of
fibers per muscle as well as a decrease in the
mean cross-sectional area (CSA) of the remaining
fibers (Lexell; Nair). Aging involves the progres-
sive loss of whole FF motor units and denerva-
tion and subsequent loss of fibers in both FF and
FFR motor units. Some of the denervated fast fi-
bers are reinnervated by slow axons. For SR
units, no change occurs in the number of motor
units, but the number of fibers within SR motor
units increases several-fold in old animals (Kad-
hiresan et al.). As a result of the motor unit re-
modeling, the proportion of slow to fast fibers
increases considerably in muscles of old animals.
The cause of the loss in motor units or the loss
of fibers from within motor units is not known,
but the immutable loss of fibers, frequently cou-
pled with fiber atrophy, explain the loss of mus-
cle mass with aging. Conditioning programs that
maintain, or even increase, mean CSA of the re-
maining fibers can slow the atrophy to some ex-
tent (Grimby). 

Maximum isometric force is developed by
maximal activation of a muscle held at optimum
length for force development. Maximum specific
force (kN/m2) is the maximum force normalized
by the total muscle fiber cross-sectional area
(CSA). The specific force developed by control
muscles of adult animals is ~280 kN/m2 (Faulk-
ner et al.). For muscles of the oldest-old, com-
pared with adult rats, the maximum force has
decreased by 65 percent and the specific force by
46 percent. A lower specific force indicates a great-
er loss in force than in CSA. The weakness of

muscles in old animals results in part from the
presence of denervated fibers, as well as fibers
with impaired force development. Less direct
data on human beings are consistent with the
data on rodents. The cause of the impaired force
developed within single fibers of old animals has
not been fully explained (Faulkner et al.). Abso-
lute and normalized (watts/kg of muscle mass)
power, a function of both force and velocity, are
impaired to an even greater extent than force
alone. For muscles in old compared with young
animals, the greater impairment in power than
in force alone arises from the greater proportion
of slow fibers in muscles of old animals. 

Muscles can be injured by their own contrac-
tions. Activities that require muscles to be
stretched during contractions are most likely to
injure muscles. The initial injury, which is me-
chanical in nature, is followed by a more severe
inflammatory and free radical damage that result
in late onset muscle soreness (Faulkner et al.).
Throughout the life span, skeletal muscles are
constantly undergoing contraction-induced inju-
ry of varying severity. In young active animals,
muscle fibers are relatively resistant to injury and
following injuries recover effectively, whereas fi-
bers in muscles of old animals are more easily in-
jured and recovery may be incomplete resulting
in loss of fibers, muscle atrophy, and weakness
(Faulkner et al.). Most activities include some
stretching of muscles during contractions, but
even in old animals, conditioning can protect
muscles from injury. 

With aging, skeletal muscle atrophy, weak-
ness, fatigability, and injury impair performance
of the activities of daily living, increase the inci-
dence of falls and accidents, and impact the qual-
ity of life of old people (Holloszy). The degree to
which these specific conditions are preventable
or treatable is not known. Despite the lack of de-
finitive answers to many questions regarding
these conditions, the longer people can be moti-
vated to maintain a physically active lifestyle, in-
cluding brisk walking and the lifting of modest
free weights, the higher will be the quality of
their life in old age (Holloszy). 

JOHN A. FAULKNER

SUSAN V. BROOKS

See also AGE-RELATED DISEASES; EXERCISE; FUNCTIONAL

ABILITY; MOTOR PERFORMANCE; PATHOLOGY OF AGING,
HUMANS. 
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PHYSIOLOGICAL CHANGES:
ORGAN SYSTEMS, SKIN

See SKIN 

PHYSIOLOGICAL CHANGES:
STEM CELLS

The process of aging is controlled by a vari-
ety of cellular and molecular mechanisms. This
process is a continuum of events that are initiated
during embryonic development, are genetically
determined, and continue throughout all of life.
There is a genetic program that controls how
and where arms and legs form in the embryo,
how much these appendages grow after birth
and how much bone will be lost as a person be-
comes older. Interestingly, old in this context
means ‘‘after skeletal maturity,’’ which occurs in
a person’s early thirties. Assuming this genetical-
ly controlled continuum between embryology
and the aging process, it is important to under-

stand the process of tissue formation, the process
of tissue expansion, and how tissue is maintained
throughout life. Considered here is a class of tis-
sues that form from the middle layer of the
three-layered embryo, the mesodermal layer; this
class of tissue is summarily referred to as mesen-
chyme, and includes bone, cartilage, muscle, ten-
don, ligament, fat, and other connective tissues.

Embryonic development and
mesengenesis

The mesodermal layer in the embryo is com-
posed of cells that will divide many times as an
organism grows, and the cellular descendants
will eventually differentiate into unique cell types
that fabricate very diverse mesenchymal tissues.
Thus, from a uniform population of mesenchy-
mal cells, unique differentiation pathways give
rise to mesenchymal tissues which differ greatly
in morphology and function. In addition, these
tissues have unique shapes and unique chemis-
tries. The important aspects of the complex mo-
lecular signaling that determines the shapes and
sizes of various tissues will not be considered
here, but the concept of a multichoice differenti-
ation pathway—for example, bone versus carti-
lage—is essential to understand with respect to
neonatal and adult life. 

In the embryo, as in the adult, a common
mesenchymal progenitor cell gives rise to either
bone or cartilage. This cell could also become any
other differentiated mesenchymal cells, and is
thus called a mesenchymal stem cell. The local mo-
lecular microenvironment controls whether mes-
enchymal stem cells divide, whether they go
down one differentiation pathway or another
(e.g., bone versus cartilage), whether they are
quiescent, or whether they expire. This global
scheme has been called mesengenesis, and it is pic-
tured in Figure 1, with the mesenchymal stem
cell at the top and each differentiation pathway
separated and depicted in an over-simplified se-
quence of lineage steps. The molecules and
microenvironments that control these events in
the embryo and in the adult are not fully known.

Adult tissues

Skeletal maturity is observed in the early to
mid-thirties in modern, well-nourished humans.
However, the process of growth that has oc-
curred into the thirties from embryology occurs
on a backdrop of continued tissue replacement
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Figure 1
Mesengenesis.

SOURCE: Author

or rejuvenation, referred to as tissue turnover. In
bone, for example, there is a constant destruction
of bone tissue followed by refabrication of the lost
bone to the extent that the entire skeleton is re-
placed every two to ten years, depending on the
age of the individual. This is in addition to the
continued growth or expansion of bone that oc-
curs from birth through the teenage years. Thus,
in early life, the process of bone formation far ex-
ceeds the process of bone loss. Importantly, os-

teoblasts, the bone-forming cells, form sheets of
many cells that fabricate layers of new bone. The
extent of such bone formation is directly related
to how many osteoblasts are in this formative
sheet. These osteoblasts also have a genetically
fixed life span—a week to two weeks for most hu-
mans. Thus, while sheets of osteoblasts are fabri-
cating bone in various locations within the body,
some osteoblasts are dropping dead. Their place
in the fabrication sheets is taken by newly born
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osteoblasts—it takes two or three generations of
osteoblasts to fill the holes in the bone formed by
the natural bone-destruction process. Therefore,
mesenchymal stem cells must be present in suffi-
cient numbers to provide descendants that trav-
erse the differentiation pathway to become newly
born osteoblasts. In adults, these mesenchymal
stem cells are in the bone marrow in close prox-
imity to bone and are associated with blood ves-
sels that nourish bone. 

Another way of stating that skeletal maturity
peaks in a person’s thirties is to say that the pro-
cess of bone destruction becomes equal to the
process of bone fabrication. As a person prog-
resses in age past the thirties, the destructive pro-
cess exceeds the formative events, resulting in
cumulative bone loss, which is referred to as osteo-
porosis when the bone structure becomes fragile
and susceptible to fracture. Although osteoporo-
sis is considered a disease of the aged, the extent
of bone loss and severity is dependent on the
bone stock present in a person’s thirties and the
relative balance of bone formation versus de-
struction thereafter. Clearly, a key variable in this
complex process is the number of mesenchymal
stem cells in a particular location—and the num-
ber of their progeny that are cued into the bone-
forming pathway at any one time. 

Bone repair

In adults, when a bone breaks, the repair
process involves a dramatic shift in the balance of
bone formation compared to bone destruction
toward a process that strongly favors bone for-
mation. The bone repair process involves the
flooding of the break site with mesenchymal stem
cells, which span and connect the broken ends of
the bone. If the broken ends are stabilized by a
physician or by nature, the mesenchymal stem
cells differentiate directly into bone-forming cells
(osteoblasts) that are oriented into fabrication
sheets by the neighboring blood vessels. If the
break is not stable, the mesenchymal stem cells
differentiate into a spanning plug of cartilage
and connective tissue that serves to stabilize the
break site, allowing an outer layer of bone to
form around the plug bridging the broken ends
of the bone; this bone-cartilage composite tissue
is called the repair callus. The cartilage on the in-
side of the callus further develops into what is
called hypertrophic cartilage, and these individual
end-stage cartilage-producing cells expire.

As the hypertrophic chondrocytes are expir-
ing, they produce and release chemicals that

eventually signal blood vessels and new mesen-
chymal stem cells to enter this site. This combina-
tion of new mesenchymal stem cells and blood
vessels creates the microenvironment for the for-
mation of bone where cartilage had previously
been located. These events have led to the erro-
neous generalization that cartilage is replaced by
bone, when actually cartilage is replaced by
blood vessels and a new batch of mesenchymal
stem cells, which later form bone. Eventually, the
callus is remodeled and sculpted so that scarless
bone is located at the site of the original break
and is wholly integrated into the pre-existing
bone. 

The speed at which these repair events occur
is directly dependent on the number of mesen-
chymal stem cells that come to reside in and form
the initial callus. It is observed that a person ten
years of age and a person ninety years of age re-
pair bone breaks at different rates. One cause for
these rate differences is that the number of mes-
enchymal stem cells in the vicinity of the bone
breaks is vastly different. Thus, bone formation,
bone growth, bone homeostasis, and bone repair
are all dependent on the number and receptive
signaling capacity of mesenchymal stem cells. 

Mesenchymal stem cell numbers

Mesenchymal stem cells are in bone marrow,
are associated with blood vessels, are present in
the connective tissue of muscle, and are in a
number of anatomical locations. Because mesen-
chymal stem cells are located throughout the
body, it is currently impossible to accurately de-
termine the total number that exist during life.
One approach to providing an estimate is to de-
termine the number of mesenchymal stem cells
in a standard portion of bone marrow. A number
of laboratories have attempted to provide such
estimates throughout life. At the Skeletal Re-
search Center, at Case Western Reserve Univer-
sity, scientists isolate and purify mesenchymal
stem cells and encourage them to attach to and
grow on petri dishes, in which the cells form colo-
nies, each of which is derived from one cell. They
have developed the technology for isolating, pu-
rifying, and expanding mesenchymal stem cells
in culture dishes without the mesenchymal stem
cells entering any of the differentiation path-
ways. Based on this technology, Skeletal Re-
search Center scientists have processed fresh
bone marrow specimens from hundreds of indi-
viduals ranging in age from newborns to people
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in their eighties and nineties. The rate of cell di-
vision and the sensitivity to agents that cause dif-
ferentiation into the mesengenic lineage
pathways appear to be identical among all of
these cell preparations, independent of the age
of the individual providing the bone marrow
specimen. Thus, young and old mesenchymal
stem cells appear to be identical in cell culture.

Again, emphasizing that colony counts per
sample of bone marrow are crude estimates of
the frequency of mesenchymal stem cells in mar-
row, it is clear that large age differences in the
numbers of mesenchymal stem cells exist, from
very high levels in newborns (about one in ten
thousand nucleated marrow cells) to levels ten-
fold to one hundred-fold less in older individu-
als. Thus, when a frail eighty-year-old woman
breaks a bone, the slowest step in the repair pro-
cess is the accumulation of enough mesenchymal
stem cells at the break site to form a proper cal-
lus. When bone is fabricated around the callus to
bridge the broken ends, this bone forms, per os-
teoblast, about as rapidly as in younger individu-
als. Thus, both mesenchymal stem cell and
osteoblast functioning in older individuals ap-
pear to be quite similar; what is quite different is
the distribution of, and probably the total num-
ber of mesenchymal stem cells available to the re-
pair site. This is in contrast to the number of
hematopoietic progenitor or stem cells, which
stays relatively constant throughout life at about
one per ten thousand nucleated cells. Thus, the
process of aging appears to involve a decrease in
the number of responsive mesenchymal stem
cells, not a decrease in function. 

In the context of evolution, those individuals
who can maintain the highest concentrations of
mesenchymal stem cells throughout life will
enjoy a selective advantage with age. This advan-
tage involves the rate of tissue repair (as in the
case discussed above for bone), and also is relat-
ed, in part, to the balance between tissue forma-
tion and tissue turnover events. The thesis
advanced here is that the embryo has the highest
tissue levels of mesenchymal stem cells, and that
these levels decline with age. The individuals
who can maintain high mesenchymal stem cell le-
vels will be able to maintain high tissue fabrica-
tion levels and more effectively balance the
natural destructive activities observed in almost
every mesenchymal tissue. Since both muscle tis-
sues and the dermis of skin are derived from the
same small sectors of somites in embryos, it is in-
teresting to note that the loss of muscle mass with

age is correlated with texture changes in the skin.
One wonders whether this is because both der-
mal and muscle cells are on the same biological
clock, or because the local titers of mesenchymal
stem cells, or their reactivity, is decreasing with
age. 

Mesenchymal stem cells and future aging
therapies

If one of the major causes of mesenchymal
tissue aging is the decreased availability of mes-
enchymal stem cells, an obvious quick-fix would
be to obtain some marrow, and then isolate and
culture-expand the mesenchymal stem cells. It
has been shown that mesenchymal stem cells can
be culture-expanded one billion-fold without af-
fecting their differentiation potential. With this
large number of cells, it would seem possible to
merely add these cultured mesenchymal stem
cells back to blood-stream marrow and other sites
serviced by the blood supply, and thereby raise
the body level of mesenchymal stem cells. How-
ever, although some mesenchymal stem cells that
are put back into the blood stream do make it
back into the marrow compartment, relatively
few do so. Consequently, increasing the body’s
load of mesenchymal stem cells requires under-
standing how the cells target to particular loca-
tions along the blood-vessel pathways, and then
to efficiently transport the cell through the wall
of the blood vessel into the tissue. Alternately, by
genetically adjusting the mesenchymal stem cells
in culture to fix or replace mutated genes, it may
be possible to improve the fabrication capacity of
the differentiated progeny to maintain tissue in-
tegrity and counteract aging-related tissue de-
struction. Even if these therapeutic approaches
fail, it is clear that management of mesenchymal
stem cells can have profound effects upon the
aging process. 

ARNOLD I. CAPLAN

See also BLOOD; CELLULAR AGING; CELLULAR AGING:
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PICK’S DISEASE
See FRONTO-TEMPORAL DEMENTIA 

PLASTICITY
For at least a century, the term plasticity has

been used in a variety of circumstances pertain-
ing to the scholarly study of human develop-
ment. Although varying in certain conceptual
aspects and practical applications, the funda-
mental meaning of the term may be found in its
numerous appearances across several develop-
mental literatures and historical decades. In its
most enduring and generalized sense, plasticity
refers to the capability of, or susceptibility to,
being molded, shaped, modified, or otherwise
changed. As such, the concept of plasticity has oc-
cupied important positions in theories of ontoge-
netic development, phylogenetic evolution,
neuronal development and adaptation, and psy-
chological aging. This article focuses on the latter
two areas of scholarship. 

The concept of plasticity

The term plasticity first appeared in the psy-
chological and biological literature over a centu-
ry ago. For example, in the 1901 Dictionary of
Philosophy and Psychology, James Mark Baldwin
and E. B. Poulton defined plasticity as ‘‘that
property of living substance or of an organism
whereby it alters its form under changed condi-
tions of life’’ (Baldwin and Poulton, p. 302). Sev-
eral well-developed characteristics of human
plasticity were annotated. These included the fol-
lowing still-relevant points: (1) seemingly fixed
organic structures may exhibit some plasticity;
(2) the plasticity of the brain and nervous system
may allow ‘‘newer. . . intelligent accommoda-
tions’’ (p. 303); (3) there are limits to plasticity in
certain realms; and (4) plasticity underlies much
motor and cognitive learning. 

In the intervening century, plasticity has
been a featured element of several perspectives
on human functioning and change. Two of the
broadest reviews of plasticity were published in
the 1980s. In an edited volume entitled Develop-
mental Plasticity (1981), E. S. Gollin invited schol-
ars to discuss plasticity in the domains of
biological and psychological development. Gol-
lin’s own contribution referred to plasticity in
terms of the range of possible variations that can
occur throughout individual development. R. M.
Lerner’s 1984 monograph, On the Nature of
Human Plasticity, covered plasticity as it functions
in development at the biological, neurological,
psychological, and social levels of analysis. Here,
plasticity referred to changes in either structure
or function, and could occur throughout life. 

Plasticity at the neuronal level

If the Gollin and Lerner volumes reflect wa-
tershed reviews of broad applications of plastici-
ty, Bryan Kolb’s Brain Plasticity and Behavior
(1995) served a similar function for the rapidly
expanding study of neurological plasticity. Ac-
cording to Kolb, ideas that had germinated a
century before, and that had been propelled by
D. O. Hebb (1949) at midcentury, had now be-
come a core principle of the neurosciences.
Specifically, contemporary technology and accu-
mulating evidence had confirmed that a variety
of brain structures can grow or otherwise be
modified as a function of experience and in re-
sponse to behavioral demands. Moreover, this
growth can occur in adult brain structures that
have otherwise completed the early-life neuro-
logical development phase. Indeed, the number
of structural changes associated with experience
is continuing to increase: Notable changes in-
clude ‘‘increases in brain size, cortical thickness,
neuron size, dendritic branching, spine density,
synapses per neuron, and glial numbers’’ (Kolb
and Whishaw, 1998, p. 47). 

In addition, changes in the human brain
may have a beneficial effect at the behavioral
level. Brain plasticity is thus linked to a variety of
compensatory and other recovery mechanisms at
the brain and behavioral levels—given a manage-
able degree of damage resulting from normal
aging, an injury, or neuropathogenic disease,
one or more compensatory or restitutive mecha-
nisms operating at the neuroanatomical level
may function to reduce the associated behavioral
deficit. From this perspective, much basic and
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applied research in cognitive neurorehabilitation
has examined such themes as spontaneous recov-
ery, functional reorganization, enriched envi-
ronment, and cognitive training. In a 1999
article, Robertson and Murre provided a com-
prehensive review of how the concept of cerebral
plasticity may be used to generate guided reha-
bilitative processes for recovery from brain dam-
age. Among the notable predictors of successful
recovery are severity of original injury (lesion)
and age at which the lesion is sustained. Briefly,
the greater the severity and the older the age of
onset, the lower the probability of recovery of
function. All other things being equal, older
adults may have more difficulty recovering func-
tion from cerebral damage than younger adults.

Plasticity in human aging

Plasticity is a principal theoretical issue in
life-span developmental psychology. A rationale
for its relevance to life-span theory was offered
by Baltes, Staudinger, and Lindenberger (1999,
p. 480), who concluded that an emphasis on plas-
ticity ‘‘highlights the search for the potentialities
of development, including the upper and lower
boundary conditions. Implied in the idea of plas-
ticity is that any given developmental outcome is
but one of numerous possible outcomes, and that
the search for the conditions and range of
plasticity. . .is fundamental to the study of devel-
opment.’’ Implications of these ideas are espe-
cially pertinent to the study of decremental
processes in aging, for they suggest that the de-
cline may be reversed if enhancing experience
(e.g., training, practice) is provided. 

Accordingly, plasticity has been identified as
a core theoretical issue in the study of adult cog-
nitive development. Plasticity implies that some
normal aging-related cognitive decline may be
reversible. Indeed, research providing experi-
ence-enhancing interventions to older adults has
produced results linking specific experience to
particular behaviors and skills, ranging from in-
telligence and memory to leisure or professional
expertise. Older adults who are provided with
task-related experience (e.g., practice, strategies)
in some domains may maintain or develop
higher levels of performance than would have
otherwise seemed possible. Phenomena of plas-
ticity are relevant to theories of cognitive aging.
Similarly, empirical evidence for plasticity pro-
vides fertile soil from which everyday interven-
tions for normal aging-related losses may be
generated. 

Plasticity is a concept of considerable impor-
tance to understanding how human beings
change as they become older—and how they
could change given certain experiences. Applied
to both biological and psychological aging, it of-
fers a cautiously optimistic perspective, for it il-
lustrates that there is both a neurological and
psychological basis for guided interventions de-
signed to enhance adaptation in late life. 

ROGER A. DIXON
ANNA-LISA COHEN

STUART W. S. MACDONALD
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PNEUMONIA
Pneumonia is an infection involving the

lungs. It may be caused by bacteria, viruses, or
parasites. There are more than one hundred mi-
crobial causes of pneumonia. However, most
cases of pneumonia are due to the following bac-
teria: Streptococcus pneumoniae, Haemophilus in-
fluenzae, Staphylococcus aureus, and Morayella
(Branhamella) catarrhalis. Clinically, pneumonia is
characterized by a variety of symptoms and signs.
Cough, which may be productive of purulent
(yellow or green), mucopurulent (white with
flecks of yellow or green), or ‘‘rusty’’ sputum
(reddish-brown due to blood mixed in sputum),
is common. Fever, chills, and pleuritic chest pain
are other manifestations. Extrapulmonary symp-
toms such as nausea, vomiting, or diarrhea may
occur. There is a spectrum of physical findings—
the most common of which is crackles (sounds
heard on listening with a stethoscope). Other
findings that may be present include dullness to
percussion, increased tactile and vocal fremitus,
bronchial breathing, and a pleural friction rub.
It is important to remember that pneumonia in
the elderly may present with a paucity of respira-
tory symptoms and signs and instead may mani-
fest as delirium. Delirium or acute confusion was
found in nearly half of elderly patients with
pneumonia studied by Riqueleme and colleagues
compared with less than one-third of age- and
sex-matched control subjects. Older patients
with pneumonia complain of fewer symptoms
than do younger patients with pneumonia. 

Epidemiology

Pneumonia is a common and often serious
illness. It is the sixth leading cause of death in the

United States. About 600,000 persons are hospi-
talized with pneumonia each year and there are
sixty-four million days of restricted activity due
to this illness. One study shows that hospitaliza-
tion for pneumonia is thirty times more likely
among nursing home residents compared to
adults living in the community. 

Risk factors for pneumonia and
predictors of outcome

Some of the risk factors for community-
acquired pneumonia (CAP) in the elderly in-
clude alcoholism, asthma, and immunosuppres-
sion. For nursing home–acquired pneumonia,
common risk factors include profound disability,
old age, and male gender among others. Progno-
sis is especially poor for patients who are bedrid-
den prior to the onset of pneumonia, those with
a swallowing disorder or acute renal failure, or
those with a respiratory rate greater than thirty
breaths per minute. The mortality rates from
pneumonia in elderly persons can be very high.
The overall mortality rate for persons requiring
admission to hospital for treatment of pneumo-
nia ranges from 8 to 20 percent. The one-year
mortality rate among nursing home patients fol-
lowing an episode of pneumonia is up to 40 per-
cent. The major reason for these high mortality
rates is due to the presence of various comorbid
illnesses. For many elderly persons who have ad-
vanced Alzheimer’s disease, strokes, and other
illnesses, pneumonia is often the terminal event.

There is a high incidence of silent aspiration
in elderly persons with community-acquired
pneumonia. Kikuchi and colleagues examined
the role of silent aspiration during sleep in elder-
ly patients with CAP and found that 71 percent
of the study patients aspirated compared with 10
percent of the control subjects. Just over 28 per-
cent of patients with Alzheimer’s disease and 51
percent of those with a stroke aspirated on video-
fluoroscopy. Croghan and others found that
feeding tube placement in patients shown to as-
pirate on videofluoroscopy was associated with
increased rate of pneumonia and death com-
pared with those who aspirated but did not re-
ceive such a tube. 

Diagnosis of the microbial etiology of the
pneumonia

The signs and symptoms listed earlier sug-
gest pneumonia to the physician. A chest radio-
graph is used to confirm the diagnosis (see
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Chest radiograph of a nursing home patient with
pneumonia. The white area in the lung is the
pneumonia. The white area in the middle and on the
left is the heart and major blood vessels. (Courtesy
of the author.)

accompanying images). The next step is to deter-
mine the microbial cause of the pneumonia. To
do this a blood sample is collected for culture.
Only 6 to 10 percent of these cultures will be pos-
itive. If a sputum sample can be coughed up it is
submitted to the laboratory for culture. When
examined under the microscope sputum con-
tains many white blood cells and few squamous
epithelial cells (these are cells that line the
mouth). Examination of the sputum under the
microscope can often suggest the infecting mi-
croorganism. For example, if only pairs of small
round cells that stain with a common solution are
seen in a sputum specimen with lots of white
blood cells, then the most likely cause of the
pneumonia is Streptococcus pneumoniae. 

Culture of the sputum and identification of
the microorganisms isolated usually requires two
to three days. Isolation of a specific microorga-
nism allows the physician to select an antibiotic
that will be most effective against this microorga-

nism. Unfortunately most elderly persons cannot
produce a sputum specimen for culture. Under
these circumstances the attending physician has
to choose antibiotics based on the most likely
cause of the pneumonia. Some patients who are
critically ill as a result of the pneumonia may
have a diagnostic bronchoscopy. Here a small
tube is passed down the trachea to the bronchi
and samples of respiratory secretions are aspirat-
ed for culture. Occasionally a lung biopsy is nec-
essary for diagnosis. Other tests that can be used
in the diagnosis of pneumonia include a urine
sample to detect Legionella antigen. 

Antibodies can be detected to a variety of mi-
croorganisms that cause pneumonia. Two sam-
ples of blood are obtained, one early on in the
course of the illness and the other two to six
weeks later. Such tests are currently used to diag-
nose infection with Mycoplasma pneumoniae, Chla-
mydia pneumoniae, Legionella species, and a variety
of viral infections. A four-fold or more increase
in the amount of antibody against a specific mi-
croorganism between the acute and convalescent
phase serum samples indicate that that microor-
ganism caused the pneumonia. 

Treatment of community-acquired
pneumonia

There are several components to the success-
ful treatment of pneumonia. The first step is to
decide the most appropriate site of care—home,
hospital ward, hospital intensive care unit, and,
for those who reside in a nursing home, either
the nursing home or a hospital. The severity of
the pneumonia and or the severity of the comor-
bid illnesses drive the decision as to the care site.

Patients with pneumonia generally prefer to
be treated at home provided they can be assured
they are not going to die. In many instances it is
obvious that a patient is so sick that he or she
should be treated in hospital. There is a pneumo-
nia severity of illness scoring system that can be
used to help in the decision as to the site of treat-
ment (Fine et al.). The single best indication of
severe pneumonia in an adult (who does not
have pre-existing lung disease) is a respiratory
rate (counted for one minute) of thirty-two
breaths per minute or higher. The second step
is deciding what is the most appropriate antibiot-
ic. A number of effective antibiotics are available
for the treatment of pneumonia (Naughton et
al.; Bartlett et al.). Once the pneumonia is im-
proving in elderly persons a functional and men-
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Chest radiograph of an elderly person with pneumonia due to Streptococcus pneumoniae. Almost all of the right
lung is involved (white area). (Courtesy of the author.)

tal assessment should be carried out. The results
of these studies guide the planning of discharge.

The final step is to arrange a follow-up chest
X-ray and visit. Two percent of all persons pre-
senting with pneumonia will have pneumonia as
the first manifestation of cancer of the lung—the
pneumonia is distal to an obstructed bronchus.
If the pneumonia has not cleared on the sixth
week follow-up chest X-ray, additional studies
such as bronchoscopy may be required. 

Prevention of pneumonia

Immunization with influenza vaccine once
yearly and with pneumococcal vaccine every six
years are important measures that can help pre-
vent pneumonia. It is also important for those
who smoke tobacco to stop smoking. 

THOMAS J. MARRIE

See also DISEASE PRESENTATION; IMMUNE SYSTEM; IN-

FLUENZA; LUNG, AGING; PALLIATIVE CARE; TUBE FEED-

ING; URINARY TRACT INFECTION. 

BIBLIOGRAPHY

BARTLETT, J. G.; BREIMAN, R. F.; MANDELL, L. A.;
and FILE, T. M. ‘‘Community-Acquired Pneu-
monia in Adults: Guidelines for Manage-
ment.’’ Clinical Infectious Diseases 26 (1998):
811–838. 

CROGAN, J. E.; BURKE, E. M.; CAPLAN, S; and DEN-
NMAN, S. ‘‘Pilot Study of 12-Month Outcomes
of Nursing Home Patients with Aspiration on
Videofluroscopy.’’ Dysphagia 9 (1994): 141–
146. 

FINE, M. J.; AUBLE, T. E.; YEARLY, D. M.; et al. ‘‘A
Prediction Rule to Identify Low-Risk Patients
with Community-Acquired Pneumonia.’’ New
England Journal of Medicine 336 (1997): 243–
250. 

KIKUCHI, R.; WATABE, N.; KONNO, T.; SEKIZAWA,
K; and SASAKI, H. ‘‘High Incidence of Silent
Aspiration in Elderly Patients with Communi-
ty-Acquired Pneumonia.’’ American Journal of
Respiratory and Critical Care Medicine 150
(1996): 251–253. 

LOEB, M.; MCGEER, A.; MCARTHUR, M.; WALTER,
S.; and SIMOR, A. S. ‘‘Risk Factors for Pneumo-
nia and Other Lower Respiratory Tract Infec-

1108 PNEUMONIA



tions in Elderly Residents of Long-Term Care
Facilities.’’ Archives of Internal Medicine 159
(1999): 2058–2064. 

MARRIE, T. J. ‘‘Epidemiology of Community-
Acquired Pneumonia in the Elderly.’’ Seminars
in Respiratory Infection 5 (1990): 260–268. 

NAUGHTON, B. J., and MYLOTTE, J. M. ‘‘Treat-
ment Guidelines for Nursing Home–Acquired
Pneumonia Based on Community Practice.’’
Journal of the American Geriatric Society 48
(2000): 82–88. 

RIQUELME, R.; TORRES, A.; WL-EBIARY, M.;
MENSA, J.; ESTRUCH, R.; RUIZ, M.; ANGRILL, J.;
and SOLER, N. ‘‘Community-Acquired Pneu-
monia in the Elderly.’’ American Journal of Res-
piratory Critical Care Medicine. 156 (1997):
1908–1914. 

POLITICAL BEHAVIOR
Older people generally resemble young and

middle-aged adults in their political attitudes,
partisan attachments, and behavior. There are
more differences within age groups than be-
tween them. When age group differences do ap-
pear, they may reflect common traits and
interests developed through the life-course pro-
cesses of aging; or they may originate in the his-
torical circumstances affecting a particular birth
cohort; or, they may arise from social trends and
events that affect all people during specific his-
torical periods. Disentangling these life-course,
cohort, and period effects in order to explain age
group differences is difficult. Sometimes, all
three types of these phenomena may be at work.

Political attitudes and orientations

People of all ages are deeply divided in their
ideological and partisan orientations, but these
divisions do not tend to pit older and younger
people against each other. Although older peo-
ple are commonly thought to be more conserva-
tive than younger people, most of the evidence
refutes this notion. Studies in the United States
and cross-nationally generally conclude that age
group differences in political values are due pri-
marily to cultural and environmental conditions
affecting a cohort’s socialization, and not to uni-
versal life-course changes. 

Stability in political attitudes and orienta-
tions generally increases with age, and affiliation
with a political party tends to remain firm
throughout life. The distribution of partisan loy-

alties within a cohort of young adults generally
persists as the cohort moves into old age. The his-
torical circumstances present as a cohort be-
comes of voting age, coupled with partisan
preferences that individuals acquire from their
parents, primarily determine that partisan distri-
bution. 

Moreover, many older persons tend to have
stronger or more intense partisan attachments
than individuals in younger age groups (Mac-
Manus). A long-standing life-course hypothesis is
that the longer individuals identify with a party,
the stronger their partisanship. Yet, the relative
strength of partisan attachment observed among
the elderly in recent decades may be due to co-
hort effects rather than life-course phenomena.
The baby boom cohort in the United States is less
identified with the major political parties than
preceding cohorts at comparable ages, and this
is even more the case among post–baby boom co-
horts (Alwin). 

Voting behavior

Older people vote at higher rates than peo-
ple in younger age groups. Studies of voting par-
ticipation over several decades have shown that
voter turnout is lowest among young adults, in-
creases rapidly up to ages thirty-five to forty-five,
and then continues to increase (more slowly), de-
clining only slightly after the age of seventy or
eighty in the United States (Miller and Shanks),
and at somewhat younger ages in other industri-
al nations (e.g., see Myers and Agree). Conse-
quently, the percentage of the total vote cast by
older people in elections is greater than their
proportion of the voting-age population. In the
1996 U.S. presidential election, for example,
people age sixty-five and older made up 16.5
percent of the voting age population, but cast
20.3 percent of the vote; the turnout rates were
32 percent among those age eighteen to twenty-
four, 49 percent among those age twenty-five
and forty-four, 64 percent among those age
forty-five to sixty-four, and 68 percent among
those sixty-five years and older (Binstock, 2000).

Why do older people turn out to vote at
higher rates than middle-aged and younger peo-
ple? Although the connection between age and
voting participation has been investigated a great
deal, overall the reasons for this relationship re-
main a source of controversy. Alternative expla-
nations for age group differences in turnout have
helped to define the issues, but they have not re-
solved them. 
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Some scholars (e.g., Miller and Shanks) hy-
pothesize that the relatively high voting rate of
older Americans during the past several decades
can be attributed to the movement of successive
birth cohorts through the life course. They focus
on the contrasting participation rates of the co-
hort that was first socialized to U.S. politics dur-
ing the New Deal, and subsequent cohorts whose
political attitudes and behavior have been
shaped by the effects of historical periods and
specific political events that they have lived
through (e.g., Vietnam and Watergate) at differ-
ent ages. Supporting this view is the fact that dur-
ing these decades the rates of age-group
participation have been dynamic, not static, as
the various cohorts have entered different stages
of the life course. From the 1972 election
through the 1996 election, the participation rate
of persons age sixty-five and older increased by
6.5 percent, while the rates for all other age
groups declined—by 9 percent for those forty-
five to sixty-four, 21.5 percent for those twenty-
five to forty-four, and 34.7 percent for those
eighteen to twenty-four years old (Binstock,
2000). But other analysts (e.g., Rosenstone and
Hansen; Teixera) suggest that the contribution
of cohort replacement to voting turnout rates
may be overestimated. Moreover, a study of vot-
ing turnout in Sweden and Germany over four
decades found age-group differences to be simi-
lar to those in the United States, despite the fact
that cohorts in these three nations experienced
different political events distinctive to their re-
spective countries (Myers and Agree). 

The alternative explanation is that age group
differences in voting participation are attribut-
able to life-course effects that correspond to
changing characteristics, needs, and incentives of
people as they grow older. One contributing fac-
tor is that interest in politics (as well as knowl-
edge about it) increases with age and declines
only slightly at advanced old ages (Strate, Par-
rish, Elder, and Ford; also see MacManus). An-
other contributing factor to the higher voting
rate of older persons—related to interest in and
knowledge about politics—is age-group differ-
ences in voting registration, an essential precur-
sor to voting. Persons who are comparatively well
informed about politics and public affairs are
more likely to register and vote (Flanigan and
Zingale). A study of voter registration and turn-
out in U.S. national elections (Timpone) found
that increased age (from age eighteen to eighty-
eight) is monotonically related to being regis-

tered and that another aging-related factor,
length of residence in one’s own home, also has
a substantial influence. An additional explana-
tion for the relatively high voting rates of older
people is that as they reach old age they have
more of a personal stake in government pro-
grams, such as Social Security, that provide old-
age benefits. Still another contributing factor is
the relatively strong partisan attachments of
older people (discussed above), because there is
a well-established connection between the
strength of political party identification and
higher rates of voting (Flanigan and Zingale;
Rosenstone and Hansen). 

Although older people vote at a high rate,
they are as diverse in their voting decisions as any
other age group, despite the frequent efforts of
political candidates to sway them with campaign
issues focused on government old-age programs.
The votes of older people generally divide along
the same partisan, economic, social, gender, and
other lines as those of the electorate at large. Ac-
cordingly, the various cohorts of older Ameri-
cans during the past fifty years, for example,
have tended to distribute their votes among pres-
idential candidates in roughly the same propor-
tions as other age groups do; exit polls show
sharp divisions within each age group, and very
small differences between age groups (see Camp-
bell and Strate; Binstock, 1997a). A great deal of
empirical evidence indicates that the situation is
similar throughout Europe (Walker and Nae-
gele). One exception to this general pattern in
the United States is that older partisans are less
likely than younger ones to abandon their politi-
cal party to vote for an independent candidate
(Flanigan and Zingale) because of their compara-
tively stronger attachment to their parties than
younger age groups. This tendency was clear in
the 1980, 1992, 1996, and 2000 U.S. presidential
elections, in which an independent received
more than a negligible percentage of votes. The
older the age group, the less heavily it voted for
the independent candidate (Connelly). 

Organized political action

In the second half of the twentieth century,
developed nations throughout the world wit-
nessed the establishment of old-age-based politi-
cal organizations, and a tremendous expansion
in their number, the size of their memberships,
and their visibility. These have been stable and
enduring organizations, and some of them have
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substantial bureaucracies, in contrast, for exam-
ple, with occasional ad hoc U.S. groups and
movements that sought government income as-
sistance for older Americans prior to the passage
of the Social Security Act of 1935. In the United
States alone, there are over one hundred nation-
al organizations focused on aging policies and
concerns, sometimes referred to as the ‘‘gray
lobby.’’ These include mass membership groups
representing older people in general or sub-
groups of the elderly, single-issue advocacy
groups, and organizations of professionals and
service providers (see Day; Van Tassel and
Meyer). Although the United States has probably
seen the largest number of older people orga-
nized into the most numerous and diverse array
of such groups, aging-based political organiza-
tions have also emerged in Australia (Kendig and
McCallum), Canada (Gifford), Japan (Campbell),
and throughout Europe (Walker and Naegele).

The proliferation of stable old-age political
organizations can be traced to several factors.
First, the existence of policies on aging, in itself,
tends to create old-age-based political organiza-
tions and action (Hudson). The expansion of old-
age benefits that took place following World War
II gave the elderly and those who serve them a
substantial stake in protecting what they had
gained. In the United States, for instance, per-
ceptions that old-age benefit programs were in fi-
nancial and political jeopardy in the late 1970s
and early 1980s led directly to the formation of
the National Committee to Preserve Social Se-
curity and Medicare (NCPSSM) and a broad co-
alition of old-age-based organizations, Save Our
Security. Second, grants and contracts from gov-
ernment agencies, as well as foundations, have
propelled the growth of existing interest groups
and the emergence of new ones. And third, the
stability and growth of these organizations have
been effectively promoted by a variety of incen-
tives that attract members and maintain political
legitimacy. 

Clark and Wilson’s incentive systems theory
of organizations—distinguishing among materi-
al, associational or solidary, and purposive incen-
tives (which may overlap within a given
organization)—provides a useful framework for
distinguishing among types of old-age organiza-
tions. Among U.S. organizations that are primar-
ily characterized by purposive incentives are
NCPSSM and the United Seniors Association; a
number of organizations focused on improving
the status of elderly minority group members

(e.g., the National Hispanic Council on Aging);
trade associations of service-providers to older
people (e.g., the National Association of Nutri-
tion and Aging Services Providers); and the Alli-
ance for Retired Americans, the Older Women’s
League, and the National Association of Retired
Federal Employees. 

The archetype of an old-age interest group
that has been maintained and has grown primar-
ily through material incentives that attract mass
memberships is AARP (formerly the American
Association of Retired Persons). For a $10 enroll-
ment fee it provides publications, drug and trav-
el discounts, assistance in filing taxes, and driver
training programs, and offers its members insur-
ance programs, investment funds, and a variety
of other ‘‘affinity’’ products. With these incen-
tives it achieved a membership of about 36 mil-
lion and total revenues of $485 million in 1999
(AARP), and it is currently promoting member-
ship enrollment internationally. AARP also pro-
vides associational incentives in the form of local
chapters, but only 3 percent of the membership
is involved in them (Day). In addition, it expends
about 11 percent of its revenue on lobbying and
public policy research (AARP). But the staff and
volunteer leaders have long recognized that the
organization’s large membership is inherently
diverse in political views. They try to avoid taking
stands on what they regard as relatively divisive
issues and, for example, have been largely inat-
tentive to the needs of the poorest and most dis-
advantage elderly. Nonetheless, on several
occasions in recent years the leadership’s issues
positions have generated angry dissent from
members and substantial resignations (Binstock,
1997b). 

Even as no one organization can fully repre-
sent the diversity of the elderly, the groups them-
selves are diverse in terms of constituencies,
tactics, decision-making procedures, and are
often divided on old-age policy issues. Coalition
building, like that exemplified by the forty-
organization Leadership Council of Aging Orga-
nizations in the United States, has been a political
strategy for these organizations to help them
cope, somewhat, with the problems of diversity.
Yet the effectiveness of these coalitions tends to
be limited because they often have internal divi-
sions on a number of important issues (Day). 

What has been the impact of old-age based
organizations in bringing issues to the agenda
and influencing their outcomes? Although there
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is no credible evidence of old-age voting blocs or
voting cohesion in the United States, the mass
membership groups, in particular, do have some
role in the policy process. Public officials find it
both useful and incumbent upon them to invite
such organizations to participate in policy activi-
ties. In this way public officials are provided with
a ready means of having been ‘‘in touch’’ with
tens of millions of older persons, thereby legiti-
mizing subsequent policy actions and inactions.
This also symbolically legitimizes the old-age or-
ganizations and gives them several types of
power. First, they have easy informal access to
public officials and their staffs. Second, they are
able to obtain public platforms in the national
media, congressional hearings, and national con-
ferences and commissions dealing with old-age
policy issues. Third, the mass membership
groups can mobilize their members in large
numbers to contact policymakers and register
displeasure when changes are being contemplat-
ed in old-age programs. Fourth, and perhaps the
most important form of power available to the
old-age groups is the ‘‘electoral bluff.’’ Although
these organizations have not demonstrated a ca-
pacity to swing a decisive bloc of older voters, the
perception of being powerful is a source of politi-
cal influence. Incumbent members of Congress
are hardly inclined to risk upsetting the existing
distribution of votes that puts them and keeps
them in office by calling the bluff of the elderly
or any other latent mass constituency. 

Nonetheless, these forms of power have been
quite limited in their impact. The old-age inter-
est groups have had little to do with the enact-
ment and amendment of major old-age policies
such as Social Security. Rather, such actions have
been largely attributable to the initiatives of pub-
lic officials who were focused on their own agen-
das for social and economic policy. Support in
Congress for old-age benefits has been linked
more to perceptions of need and deservingness
than to group or constituency pressures (see
Cook and Barrett). The power of old-age interest
groups has been largely defensive, aimed at pro-
tecting existing programs. Even so, these organi-
zations have not been able to prevent significant
(though not radical) policy reforms that have
been perceived to be adverse to the interests of
an artificially homogenized constituency of ‘‘the
elderly’’ (see Binstock, 1994; Day). 

ROBERT H. BINSTOCK

See also COHORT CHANGE; CONSUMER ORGANIZATIONS

IN AGING; GENERATIONAL EQUITY; GERONTOCRACY. 
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POPULATION AGING
There were 420 million people in the world

age sixty-five and older as of the year 2000, ac-
cording to United Nations estimates (United Na-
tions, 1998). If they all lived together under one
flag, they would represent the third largest na-
tion in the world. As a fraction of the total world
population, the older population accounts for 7
percent, but this percentage varies considerably
from one part of the world to another. For exam-
ple, in the year 2000 only 19 percent of the total
population of the world was living in more devel-
oped nations, yet 41 percent of the world’s popu-
lation age sixty-five or older was there,
accounting for 14 percent of the total population
of these wealthier countries. Still, that left the
other 59 percent of people in the world age sixty-
five and older living in the developing countries,
even though the older population represented
only 5 percent of those populations. 

Between the years 2000 and 2010 the aver-
age annual rate of growth of the population age
sixty-five and older in the world is projected to
be 2.0 percent, compared to 1.2 percent per year
for the total population (United Nations, 1998).
That decade, however, represents the lull before
the storm because the huge batch of babies born
after World War II will have moved into the
older ages in the following decade, between 2010
and 2020. During that decade, the population
age sixty-five and older in the world will increase
by 3.0 percent per year, while the total world
population is projected to grow by only 1.1 per-
cent. Furthermore, ever since 1970 the older
population has been growing more quickly in
less developed countries than in the more devel-
oped countries, even though the percent of the
population that is sixty-five and older is still
lower in those parts of the world. In 1970 the
older population was almost evenly divided be-
tween more and less developed nations, but by
the year 2020 we can expect there to be more
than twice as many older people in the less devel-
oped nations as in the more developed. China
contributed disproportionately to that number
due to its large population size. In 2000, there
were an estimated 89 million older people in
China (one in five of all people in the world age
sixty-five and older), even though they repre-
sented only 7 percent of China’s population. 

World’s oldest and youngest populations

Using the percentage of the population age
sixty-five and older as the index to an older pop-
ulation, the older populations of the world at the
beginning of the twenty-first century are the
wealthier countries of the world—those of North
America and Europe, plus Japan. The list is led
by Italy (18.2 percent in 2000), followed by
Greece (17.2 percent), Sweden (17.2 percent),
Belgium (17.1 percent), and Japan (17.0 per-
cent) (National Center for Health Statistics). The
United States is twenty-seventh on this list, with
12.7 percent of the population age sixty-five and
older. 

By contrast, the younger nations are located
especially in the developing regions of Africa,
western Asia, and southern Asia. Using the per-
cent under age fifteen as the index of a youthful
population, the youngest populations in the year
2000 were Uganda and Yemen (both with 49
percent), followed by Burkina Faso, Niger, Bu-
rundi, Angola, and the Democratic Republic of
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the Congo (all with 48 percent). The forty youn-
gest countries (all with more than 40 percent of
the population under age fifteen) are in sub-
Saharan Africa and the Middle East. In these
countries, the population age sixty-five and older
averages about 3–4 percent of the total. The ob-
verse of that is that in the forty oldest countries
of the world, the population under age fifteen
tends to average only about 16–20 percent of the
population. 

Within the United States, the state of Florida
exceeds all others in its percentage of the popula-
tion that is sixty-five or older (18 percent in
2000), followed by West Virginia and Pennsylva-
nia (both at 15.6 percent), Iowa (15.2 percent),
and North Dakota (15.0 percent). At the other
extreme, the youngest states are, in order, Alas-
ka, Utah, Georgia, California, and Texas. 

Age distribution of a population

As death rates drop and life expectancy in-
creases, the older population increases partly be-
cause life expectancy goes up somewhat at the
older age. However, the most important impact
on aging is due to the fact that lower mortality in-
creases the probability of surviving to old age.
For example, in 1900 the life expectancy in the
United States was lower than in almost every
country in the world today. At birth a male could
have expected to live an average of only 46.3
years, while the average was 48.3 for females.
These life expectancies were about the same as
England at the time, but lower than most Scandi-
navian nations. At this level of mortality, a male
baby had only a 36 percent chance of surviving
from birth to age sixty-five, and a female baby
had a 41 percent chance of living that long. For
those who reached 65, the pattern of mortality in
1900 produced a life expectancy at age 65 of 11.5
additional years for males, and 12.2 additional
years for females. In that year only 4.1 percent
of the U.S. population was age sixty-five and
older, comparable to the countries of sub-
Saharan Africa and the Middle East as of the year
2000. 

Significant improvements in mortality oc-
curred in the United States and other developed
countries between 1900 and 1950, with female
life expectancy in the United States increasing
from 48.3 to 71.1 years. In concert with that, the
percentage age sixty-five and older doubled to
8.2 in 1950. By the end of the twentieth century,
life expectancy at birth for females in the United

States had improved to 79.2 years—30.9 years
more than at the turn of this century. Along with
this, the percentage age sixty-five and older in-
creased to 12.7 of the total. The century of im-
provement in life expectancy more than doubled
the proportion of female babies surviving from
birth to age sixty-five and has been a major rea-
son for the increase in the number of older per-
sons in the United States. 

It is now commonplace for people to reach
old age; so much so that long life is virtually
taken for granted in richer nations. Further-
more, on reaching age sixty-five, females in the
United States at the end of the twentieth century
could expect to live an additional 19.2 years on
average—an improvement of 7.0 years more be-
yond age 65 than was true a hundred years earli-
er, in 1900 (Anderson). This translates into more
than a doubling of the proportion of women age
sixty-five who will still be alive at age eighty. In
1997 in the United States, for example, more
than two-thirds (68 percent) of the women alive
at age sixty-five will still be alive at age eighty.
The situation is not quite so favorable for males,
but it has been improving for them, too. 

Although declining mortality will always lead
to an increase in the number of older people, the
percentage age sixty-five and older will increase
noticeably only if fertility also declines, as it al-
ways has historically in the context of the demo-
graphic transition (from low life expectancy and
high fertility to high life expectancy and low fer-
tility). Stable population models (Coale and De-
meny) can be used to illustrate the percentage of
the population that would be age sixty-five and
older if a population maintained different combi-
nations of mortality and fertility over time. For
example, a country whose life expectancy was
only thirty years would have 3.9 percent of the
population age sixty-five and older if the total
fertility rate (TFR) were five children per
woman, and it would drop to 2.8 percent if the
TFR went up to six. On the other hand, at a TFR
of four or below at this low life expectancy, the
population would be depopulating (because of
fewer births than the number of deaths) so the
percentage age sixty-five and older would be
temporarily high, and then everybody would die
off. 

Stable population models show us that as life
expectancy increases from thirty years to sixty
years in a population where fertility remains at
five children per woman, the percent age sixty-
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five and older goes down slightly. This actually
happened in Mexico. Mortality was declining in
Mexico between 1950 and 1970, but fertility had
not begun to decline and so the older population
was declining as a percent of the total population.
However, as mortality continues to decline, even-
tually it gets low enough that the percentage rep-
resenting the older population begins to increase
even if fertility does not change. At any given
level of life expectancy, the lower the level of fer-
tility, the higher is the percentage of the popula-
tion that is sixty-five or older. The typical path
followed by the percentage of the population
that is older as a country passes through the de-
mographic transition is that the percentage goes
from about 2–3 in premodern societies to 20 per-
cent or even higher as life expectancy reaches
eighty years and as fertility drops below replace-
ment level. 

The impact of migration on the growth of
the older population is more complex than the
effect of either mortality or fertility. Younger
people are more likely to migrate than the elder-
ly, but there is no biological limitation to migra-
tion and so it is that, although in general
migration tends to leave the older population be-
hind, there are other times when older people
move disproportionately to specific areas (such
as Florida in the United States) in search of
‘‘amenity-rich communities with sunnier, warm-
er and recreationally more enjoyable environ-
ments’’ (Rogers, 1992, p. 3). Migration affects
population aging most by what older people do
not do—they do not migrate very much.
Throughout the world, older people tend to age
in place. As a consequence, the process of urban-
ization, which occurs in concert with the demo-
graphic transition, has left older people
abandoned in the countryside by their children
who migrate to the cities in search of work. In
general, outmigration tends to increase the per-
centage of the population that is older in a re-
gion, whereas immigration has the opposite
effect. 

Racial/ethnic differences in population
aging in the United States

The general patterns discussed above do not
capture the variability that can exist within any
given population. In the United States, for exam-
ple, racial and ethnic groups tend to differ in
their patterns of mortality, fertility, and migra-
tion, and therefore they differ with respect to

population aging. For the year 2000, the per-
centage of those sixty-five and older in the Unit-
ed States was 12.7 percent overall, but U.S.
Census Bureau data suggest that 14.8 percent of
the non-Hispanic white population was sixty-five
or older, compared to 8.4 percent for blacks, 7.7
percent for Asians and Pacific Islanders, 7.4 per-
cent for American Indians, Eskimo, and Aleut,
and 6.0 percent for Hispanics (U.S. Census Bu-
reau, 2000). Recent immigrants, who tend to be
young and who thus pull down the percentage
of the population that is older, influence the low
figure for both Hispanics and Asians, as does
their higher fertility than the non-Hispanic white
population. On the other hand, blacks and
American Indians tend to have both higher fer-
tility and higher mortality than non-Hispanic
whites, thus lowering the percentage that is older
compared to non-Hispanic whites. Overall in
2000, non-Hispanic whites comprised 83.5 per-
cent of all persons in the United States who were
sixty-five or older, followed by blacks (8.1 per-
cent), Hispanics (5.6 percent), Asian and Pacific
Islanders (2.4 percent), and American Indians,
Eskimo, and Aleut (0.4 percent). 

The demographics of the older population
are expected to look quite different by mid-
century. Census Bureau projections suggest that
by 2050 more than one in five Americans (20.4
percent) will be sixty-five or older. The percent-
ages are projected to be 24.7 percent for non-
Hispanic whites, 18.7 percent for blacks, 16.4
percent for American Indian, Eskimo, and Aleut,
15.0 for Asians and Pacific Islanders, and 13.9
percent for Hispanics. In that year the older pop-
ulation will mirror the racial and ethnic diversity
that could be seen in the shopping malls of many
American cities in the year 2000, as the teenagers
in the malls in 2000 grow into the older ages by
2050. This will amount to an older population
that is 64.2 percent non-Hispanic white, 16.4
percent Hispanic, 12.2 percent black, 6.5 percent
Asian and Pacific Islander, and 0.6 percent
American Indian, Eskimo, Aleut. 

What does the future hold—is
demography destiny?

There are two important global trends ahead
in population aging. Most noteworthy and most
widely discussed is the graying of Europe, East
Asia, and, to a lesser extent, North America. As
of the year 2000, many countries in Europe,
along with Japan and South Korea, were on the
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verge of depopulation, as a consequence of birth
rates that have been persistently below the re-
placement level, and life expectancy that keeps
increasing, even (or perhaps, especially) at the
older ages. There is a concern about the social
and economic impact of an ever-growing pro-
portion of the population that is retired from the
labor force and facing potentially debilitating
health conditions associated with aging. In es-
sence, the question is, Who will keep the econo-
my going and support these individuals in their
old age? There are several solutions. The birth
rate could increase, but there are few signs that
this will happen. The death rate could go up, but
there is little likelihood of that. Workers could
stay in the labor force longer and thus delay the
economic impact of aging, but in fact the age at
retirement has been going down, rather than up,
over the past few decades in most rich countries.
The other solution, and probably the most likely
one, is for the populations of these countries to
be rejuvenated by migrants from other—
typically less developed—countries. The United
Nations has termed this ‘‘replacement migra-
tion’’ (United Nations, 2000). 

Migration is already serving to prop up the
numbers of younger people in several European
counties (especially France, Germany, and the
United Kingdom), but in eastern Europe, in par-
ticular, migration would have to increase sub-
stantially to prevent depopulation and rapid
aging. Japan has traditionally closed its doors to
international migration, but demography could
be destiny in pushing Japan to decide to allow
more immigrants, such as those from the Philip-
pines, to enter the country and become perma-
nent residents, rather than just allowing a small
number of short-term guest workers, as has been
the policy for a long time. The United States and
Canada, of course, are already experiencing re-
placement migration and for this reason neither
country is on the verge of depopulation, and
both have relatively low percentages of the popu-
lation in the older ages, at least compared to Eu-
rope and Japan. 

The other important issue for the future is
the aging of the older population itself. Health
technology has made significant gains in allowing
people to survive stroke, heart attacks, cancer,
and to live more comfortably with a variety of
chronic ailments that would have incapacitated a
person only a few decades ago. Although we con-
tinue to think of age sixty-five as somehow the
beginning of old age, medical technology—

combined with improvements in lifestyle such as
less smoking and more exercise—have pushed
back the age at which the average person’s health
noticeably slows down the pace of living and
leads into eventual dependency on a caregiver.
It is likely that age eighty or even beyond is closer
now in the twenty-first century to what age sixty-
five was in the late nineteenth and early twenti-
eth centuries in terms of becoming decrepit and
dependent—the things about aging that most
younger people fear the most. This suggests that
the process of population aging will push us to
rethink our view about when old age actually be-
gins. 

JOHN R. WEEKS

See also LONGEVITY: REPRODUCTION; LONGEVITY: SE-

LECTION; LONGEVITY: SOCIAL ASPECTS; MIGRATION,
GEOGRAPHIC; MOBILITY AND DISTRIBUTION. 
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POVERTY
In 1999, in the United States, 3.2 million

people age sixty-five and over, representing 9.7
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The suit and tie might hide the fact that this elderly
man is homeless and lives in poverty. (Library of
Congress)

percent of the older population, were officially
classified as poor, that is, their income (or that of
their families) fell below the income threshold
defined by the Census Bureau as the poverty line
for their family size. This percentage represent-
ed an all-time low for the poverty rate among
older persons, which has declined fairly steadily
since U.S. poverty statistics first became available
in 1959. This decline was dramatic during the
1960s, during which time the rate dropped from
about 35 percent to about 25 percent, and there
were further sharp declines in the early 1970s (to
about 15 percent) in the wake of significant Social
Security increases that took place in that period.
Plateauing during the ‘‘stagflation’’ of the late
1970s, the elderly poverty rate has since under-
gone further gradual improvement. 

This evolution was accompanied by an equal-
ly dramatic shift in the age distribution of pover-
ty. In 1959, older persons were experiencing
rates of poverty substantially higher than those
of any other age group. Their disadvantage, rela-
tive to children, did not diminish during the late
1960s as the War on Poverty was initiated; it actu-
ally appears to have widened somewhat during
this period, when antipoverty initiatives focused

heavily on families with children. By 1969, the
child poverty rate had declined to below 15 per-
cent (a rate it has not achieved since), compared
to about 25 percent for older persons. However,
beginning in the early 1970s, these age groups
experienced a sharp reversal of relative fortune.
By 1974, the 65+ poverty rate had improved to
the point that it had overtaken the child poverty
rate, and the two rates have continued to di-
verge. During the Reagan era of the 1980s, child
poverty rates worsened while those for older
people improved, and the gap has remained
since. In the mid-1990s, the 65+ poverty rate
began to dip below the rate for those aged eigh-
teen to sixty-four, and was slightly below that rate
in 1999 (U.S. Bureau of the Census, 2000, p. ix).

Half-Full or half-empty?

These developments might be, and often
have been, viewed as an unalloyed ‘‘good-news’’
story for older people. Indeed, particularly in
conjunction with findings suggesting that the
highest-income portion of the older population
is becoming increasingly affluent (Crystal, 1982;
Crystal and Waehrer, 1996), some have suggest-
ed that the major remaining social policy ques-
tion is why these gains have not been shared by
members of other age groups, especially chil-
dren. 

Other data, however, provide reason for
concern. Of particular significance is the high
proportion of near-poor older people. In 1999,
13.2 percent of older people had incomes be-
tween 100 percent and 150 percent of the pover-
ty line, a higher proportion than was the case
either for children or for those of working age.
Altogether, a total of 22.9 percent of older people
lived below 150 percent of the poverty line (U.S.
Bureau of the Census, 2000, p. 2). 

Taking a longitudinal, rather than a ‘‘snap-
shot,’’ perspective on late-life poverty also sug-
gests that impoverishment is a very real
possibility in older life, despite relatively low
cross-sectional poverty rates. Rank and Hirschl
(1999) used life table analyses of Panel Study of
Income Dynamics data to examine the probabili-
ty that individuals with various characteristics
will experience a year below the poverty line at
some point after age sixty. Overall, they estimat-
ed that this will occur for 40 percent of America’s
elderly population and that 48 percent will expe-
rience a year below 125 percent of the poverty
line. These rates were much higher for those
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with less than 12 years of education and for Afri-
can Americans. For example, 88 percent of un-
married, African-American women with less than
twelve years of education were projected to fall
into poverty at some point in old age, as com-
pared with 13 percent of married white females
with twelve or more years of education. In addi-
tion to increasing the risk for transitions into
poverty, these same factors have also been shown
to inhibit escape from poverty among elders
(Jensen and McLaughlin, 1997), leading to more
persistent old-age poverty among these sub-
groups. 

In addition to highlighting the important
role of racial differences and marital status, these
results also confirm the importance of education-
al attainment in determining the risk of late-life
impoverishment. This is consistent with other ev-
idence that early advantages, such as those
gained by formal education (typically completed
by one’s mid-twenties) shape individuals’ eco-
nomic destinies in a continued, and even in-
creased, fashion many decades later in the life
course, through a process of cumulative advan-
tage and disadvantage (Crystal and Shea, 1990).
For example, Crystal, Shea, and Krishnaswami
(1992) found that years of education explain
more of the variance in income after age sixty-
five than at earlier ages, despite the many vicissi-
tudes of life in the intervening decades. It is likely
that among baby boomers, individuals with limit-
ed formal education will be at even greater risk
of late-life impoverishment when they reach old
age, since income gaps by education have been
considerably higher for baby boomers than for
earlier cohorts (Crystal and Johnson, 1998). 

Comparing poverty rates across life stages

Perhaps of even greater concern is the ques-
tion of whether the official poverty line sufficient-
ly reflects the needs of older people, particularly
in a society in which so many aspects of health
care, long-term care, and other needs related to
disabilities of aging depend on older people’s
own resources rather than public provision. Fur-
ther, the poverty line for elderly individuals and
for two-person, elderly-headed households is
somewhat lower than the line for the nonelderly,
although it is not clear that their economic needs
are really less. For example, in 1999, for an older
person living alone, the poverty line was $7,990,
compared to $8,667 for a nonelderly person; for
a two-person, elderly-headed family the poverty

line was $10,075, compared to $11,214 for a non-
elderly family. On the other hand, some have ar-
gued that the situation is even better for older
people than the poverty figures show because the
value of Medicare is not included in the poverty-
line calculation. 

The conventional poverty line has been
widely acknowledged to be rather arbitrary in its
construction. It dates from the 1960s, when it be-
came important to planners of the War on Pover-
ty to have a measure of a minimally adequate
living level with which to define poverty and
monitor progress toward the ambitious goal of
eliminating it—an objective toward which there
has only been real progress, ironically, with the
older population, despite the War on Poverty’s
emphasis on children. 

The basic idea underlying the original con-
struction of the poverty definition, which was
undertaken in the 1960s for the federal govern-
ment by Mollie Orshansky, was straightforward
to the point of being simplistic. Essentially, based
on some studies that suggested that lower-
income people spent about one-third of their in-
come on food, Orshansky constructed food bud-
gets for a minimally adequate diet, and
multiplied these budget amounts by three. These
original poverty line figures have been updated
subsequently, based on Consumer Price Survey
inflation adjusters. They have been criticized
since their creation, both from the left (largely on
the basis that a static measure of this kind does
not incorporate increasing expectations for mini-
mal adequacy in a society of increasing prosperi-
ty) and from the right (largely on the basis that
they overestimate deprivation and have under-
represented progress, since they do not incorpo-
rate the value of in-kind benefits such as Food
Stamps, Medicaid, Medicare, and housing subsi-
dies). 

Those who believe that trends in the existing
poverty measure present a more positive picture
than they should have often argued that a rela-
tive income measure, such as a specified percent-
age of the median income, would be a more
appropriate measure of trends in poverty than
the existing poverty lines, because it would take
account of the increasing cost of social participa-
tion at a basic level (automobiles, flush toilets, or
air conditioning in Southern climates might be
considered more of a necessity in 1999 than in
1965). Those who believe that the trends present
an overly negative picture have often argued for
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valuing in-kind benefits in the poverty calcula-
tion. The argument here may be strongest for
benefits like Food Stamps, which are near equiv-
alents of cash. The argument for including
health benefits seems more tenuous, as it does
not appropriately address the greater health care
needs of older persons, who even with Medicare
spend more out-of-pocket on health care than do
the non-elderly. Crediting each older individual
with the average value of his or her Medicare
benefit, as measured by average spending on be-
half of all older people, attributes a large sum of
‘‘income’’ to each older person, though most are
not receiving anything like that amount of ser-
vices, since the distribution of Medicaid spending
is highly skewed and a significant share of it takes
place near the time of death. Such a calculation
would distort cross-age comparisons by crediting
the older age group with greater income because
of their higher use of medical services. It would
also distort time-trend analyses, making older
people seem increasingly well-off as the cost of
medical care services increases, thus reducing
their income available for other purposes. If one
attempted to attribute varying amounts of in-
kind income to older individuals based on their
actual or predicted Medicare expenditures, one
would have the even more illogical result that
older individuals get richer as they get sicker. 

There have been a number of attempts to
construct alternative poverty measures. A Na-
tional Academy of Sciences (NAS) panel reviewed
these issues and issued a report that recommend-
ed new ways to measure poverty. This report (see
Citro and Michael, 1995) was critical both of the
current measure’s noninclusion of in-kind bene-
fits and its failure to take account of the ways in
which the cost of various goods, such as food,
housing, and medical care, has changed relative
to other goods since the early 1960s. Most recent-
ly, in response to such concerns, the Census Bu-
reau has calculated poverty rates based on four
alternative measures of poverty, one of which
generally follows the NAS recommendations
(Short, Garner, Johnson, and Doyle, 1999). This
alternative measure adjusts poverty thresholds
by geographical differences in the cost of living,
counts noncash benefits as income, and subtracts
from income some work-related, housing, and
childcare expenses. The other three alternative
measures include: the Different Child Care
Method (DCM) assigns fixed amounts of child-
care expenses to working families with children,
based on the number and age of the children; the

Difference Equivalence Scale (DES) uses a new
method for adjusting for changes in expenses as
family size increases; and the No Geographic Ad-
justment (NGA) measure, that, unlike the NAS
measure, does not adjust thresholds for geo-
graphic differences in the cost of living. The al-
ternative measures were standardized to the
1997 official poverty lines in such a fashion that
each produced the same overall (all-ages) U.S.
poverty rate as the official rate, and the measures
were applied to income data for 1999. Interest-
ingly, the 65+ poverty rate was considerably
higher for each of the alternative measures than
for the current official measure, while the child
poverty rate was lower (there was little change
for working-age persons). For example, while
the 1999 poverty rate for persons 65 and over
was 9.7 percent by the official measure, it was
13.3 percent (NAS), 13.0 percent (DCM), 13.7
percent (DES), and 13.6 percent (NGA) for the
four alternative measures. By contrast, the pov-
erty rate for persons under eighteen years of age
was 16.9 percent under the official measure, but
was 14.8 percent (NAS), 15.5 percent (DCM),
14.3 percent (DES), and 14.6 percent (NGA) for
the four alternative measures. These results tend
to support the argument that the official poverty
lines underestimate the real prevalence of pover-
ty among older people. 

It is also important to note that the relatively
low elderly poverty rate is not an indication that
older people do not need Social Security; the rate
is low only as a result of the presence of Social Se-
curity and would be far higher without it. For ex-
ample, the Census Bureau found that without
government transfers (mainly from Social Secur-
ity) the 1999 poverty rate for persons over age
sixty-five would have been 47 percent. Social Se-
curity has an important equalizing effect on in-
come distribution—while there is evidence that
inequality is higher among older people than at
any younger age (Crystal and Shea, 1990), in-
equality would be far worse without Social Secur-
ity. Social Security’s tremendous success in
reducing poverty in old age results in large part
from its progressive income replacement design.
It replaces a higher proportion of low incomes
than of higher ones, while collecting the same
contributions as a percentage of income (up to a
ceiling)—a redistribution strategy that would be
difficult to maintain to the same extent if part of
Social Security benefits were replaced with indi-
vidual private retirement accounts. 
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Differential needs and out-of-pocket
health care costs

Of particular relevance in evaluating efforts
to calculate needs-to-income for older people, as
the official poverty lines do, is the burden of out-
of-pocket health care costs. Clearly, the health
care needs of older people are greater than those
of younger people, a factor not taken into ac-
count in the official poverty lines. While it is
sometimes assumed that a needs-tested safety net
exists for the poorest elderly, most older people
living at near-poverty or worse are not reached
by that safety net. For example, Medicaid (which
covers Medicare’s co-payments and deductibles
as well as services such as prescription drugs and
long-term health care that are not covered by
Medicare) is received by less than half of older
people in the lowest income quintile (Crystal et
al., 2000). 

The two major types of out-of-pocket expen-
ditures that are significant for older people are
payments to health care providers and insurance
premiums, including Medicare Part B premi-
ums. About one-third of Medicare beneficiaries
receive help in filling Medicare’s gaps through
retiree group health benefits from a former em-
ployer or a spouse’s former employer, typically
at no cost or at a highly-subsidized price; these
benefits tend to be unavailable to individuals who
held lower-paying jobs and those with less educa-
tion. More than one-third of Medicare beneficia-
ries purchase individual supplemental policies
(Medigap) in the marketplace. Prices of these
products are unsubsidized and their coverage is
limited. 

Out-of-pocket costs for prescription drugs, a
major category of health care not covered by
Medicare, have received considerable attention.
There has been less attention to the costs of den-
tal services, also uncovered by Medicare, and of
home health and assistive care. Analyses using
the 1995 Medicare Current Beneficiary Survey
(MCBS) indicate that despite Medicaid coverage
for some, older people in the lowest income
quintile (roughly equivalent to those living below
about 140 percent of poverty) were spending 32
percent of their incomes on health care expendi-
tures (in 1995). Prescription drugs accounted for
40 percent of their payments for health care
goods and services (as opposed to 26 percent for
those in the highest-income bracket), and dental
care accounted for 12 percent (Crystal et al.,
2000). With these high levels of financial need for

health care, it seems illogical that the poverty line
for elderly-headed households is lower than that
for non-elderly-headed households, suggesting
that the official poverty lines underestimate true
poverty among older people. 

Late-life poverty in the United States and
abroad

Social Security, as noted above, does incor-
porate a redistributive element and plays an
equalizing role that reduces old-age inequality.
However, it lacks, even in combination with re-
lated programs such as Supplemental Security
Income (SSI), a high minimum benefit and pro-
vides less protection for lower-income individu-
als than do systems in a number of other
developed countries. Smeeding, Rainwater, and
Torrey (1993) compared levels of late-life in-
equality and minimum benefits in public pension
systems (as a percentage of median income)
across a number of countries. The United States
provided the lowest minimum benefit (defined
by the means-tested SSI level) at 34 percent of
median income, and experienced the highest
level of late-life inequality. Countries such as
France, Canada, and Australia guaranteed bene-
fits close to 50 percent of median income and
experienced intermediate levels of late-life in-
equality, while the Netherlands and Sweden,
with their well-developed social welfare systems,
provided guarantees of 72 percent and 66 per-
cent of median income, respectively, and experi-
enced the lowest rates of late-life inequality.
Countries such as the Netherlands and Sweden
with high minimum retirement income guaran-
tees have largely eliminated late-life economic
poverty. Of course, these and their other social
welfare protections typically have come at the
cost of a higher payroll tax and other taxation
rates on working-age citizens than have been
found politically acceptable in the United States.

While the existing U.S. poverty measure has
significant limitations in comparing poverty rates
across years or age groups, it is nevertheless a
useful indicator of a group among the older pop-
ulation that is clearly experiencing economic pri-
vation. Similarly, near-poverty (e.g., those living
below 150 percent of the poverty line) is a useful
way to define a group that, while not in quite as
dire straits, also experiences considerable priva-
tion and is an appropriate target for efforts to ad-
dress unmet needs in the older population. It is
therefore helpful to examine the characteristics
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of the older population living in poverty. Not
surprisingly, they are disproportionately female,
and living alone, have chronic health conditions,
and are over seventy-five years of age. In 1999,
69.7 percent were women. The poverty rate (in
1999) was 26.4 percent among African American
women and 5.7 percent among white men. Simi-
larly, among the 7.5 million elderly Americans
living below 150 percent of the poverty line, 68.4
percent were women (47.1 percent of African
American women fell into this category, and 14.7
percent of men). These differentials reflect
lagged effects of differences in early advantages
and disadvantages, differences in economic op-
portunities during the working years, the eco-
nomic impact of differential rates of disability
and ill health across socioeconomic groups in
later life, and similar factors. This process of cu-
mulative advantage and disadvantage reflects the
fact that despite some redistributional features,
retirement income systems in the United States
are based heavily on pre-retirement earnings.
The circumstances of the substantial population
living below 150 percent of poverty (almost one-
quarter of the older population) contrast sharply
with those of more affluent older adults, repre-
senting a continuation of a long-standing ‘‘two
worlds of aging’’ pattern in the United States (see
Crystal, 1981). 

STEPHEN CRYSTAL

See also CONSUMER PRICE INDEX AND COLAS; ECONOMIC

WELL-BEING; INCOME SUPPORT FOR NONWORKERS, NA-

TIONAL APPROACHES; INEQUALITY; LIFE CYCLE THEORIES

OF SAVINGS AND CONSUMPTION; SAVINGS. 

BIBLIOGRAPHY

CHULIS, G.; EPPIG, F.; HOGAN, M. O.; WALDO, D.;
and ARNETT, R. ‘‘Data Watch: Health Insur-
ance and the Elderly.’’ Health Affairs Spring
1993: 111–118. 

CITRO, C. F., and MICHAEL, R. T. Measuring Pov-
erty: A New Approach. Washington, D.C.: Na-
tional Academy Press, 1995. 

CRYSTAL, S. America’s Old Age Crisis: Public Policy
and the Two Worlds of Aging. New York: Basic
Books, 1982. 

CRYSTAL, S.; HARMAN, J.; SAMBAMOORTHI, U.;
JOHNSON, R.; and KUMAR, R. ‘‘Out of Pocket
Health Care Costs Among Older Americans.’’
Journal of Gerontology: Social Sciences 55B, no.
1 (2000): S51–S62. 

CRYSTAL, S., and JOHNSON, R. The Changing Re-
tirement Prospects of American Families: Impact of

Labor Market Shifts on Economic Outcomes. Public
Policy Institute Publication #98-01. Washing-
ton, D.C.: AARP, 1998. 

CRYSTAL, S., and SHEA, D. ‘‘Cumulative Advan-
tage, Cumulative Disadvantage, and Inequali-
ty Among Elderly People.’’ The Gerontologist
30, no. 4 (1990): 437–443. 

CRYSTAL, S.; SHEA, D.; and KRISHNASWAMI, S.
‘‘Educational Attainment, Occupational His-
tory, and Stratification: Determinants of
Later-Life Economic Resources.’’ Journal of
Gerontology: Social Sciences 47, no. 5 (1992):
S213–S221. 

CRYSTAL, S., and WAEHRER, K. ‘‘Later-Life Eco-
nomic Inequality in Longitudinal Perspec-
tive.’’ Journal of Gerontology: Social Sciences 51B,
no. 6 (1996): S307–S318. 

JENSEN, L., and MCLAUGHLIN, D. ‘‘The Escape
from Poverty Among Rural and Urban El-
ders.’’ The Gerontologist 37 (1997): 462–468. 

KAROLY, L., and ROGOWSKI, J. ‘‘The Effect of Ac-
cess to Post-Retirement Health Insurance on
the Decision to Retire Early.’’ Industrial and
Labor Relations Review 48 (1994): 103–123. 

LILLARD, L.; ROGOWSKI, J.; and KINGTON, R.
‘‘Long-Term Determinants of Patterns of
Health Insurance Coverage in the Medicare
Population.’’ The Gerontologist 37 (1997): 314–
323. 

RANK, M., and HIRSCHL, T. ‘‘Estimating the Pro-
portion of Elderly Americans Ever Experienc-
ing Poverty During Their Elderly Years.’’
Journal of Gerontology: Social Sciences 54B, no.
4 (1999): S184–S193. 

SHORT, K.; GARNER, T.; JOHNSON, D.; and DOYLE,
P. Experimental Poverty Measures: 1990 to 1997.
U.S. Census Bureau, Current Population Re-
ports, Consumer Income, P60-205. Washing-
ton, D.C.: U.S. Government Printing Office,
1999. 

SMEEDING, T.; TORREY, B. B.; and RAINWATER, L.
Going to Extremes: An International Perspective on
the Economic Status of the U.S. Aged. Working
Paper No. 87. Luxembourg: Luxembourg In-
come Study, 1993. 

U.S. Bureau of the Census, Current Population
Reports; Series P-60, No. 210, Poverty in the
United States: 1999. Washington, D.C.: Bureau
of the Census, 2000. 

POWER OF ATTORNEY
See ADVANCE DIRECTIVES FOR HEALTH CARE 

PRESCRIPTION DRUGS
See MEDICATION COSTS AND REIMBURSEMENT 

PRESCRIPTION DRUGS 1121



PRESSURE ULCERS
Skin ulcerations caused by pressure and/or

shearing stress are known under a variety of
names, including decubitus ulcers, pressure ulcers,
pressure sores, and bedsores. They are caused by im-
paired blood flow (perfusion) through the affect-
ed area, which reduces tissue oxygenation. This
process is termed ischemia and results in partial
or total tissue death. It occurs when there is con-
centrated external pressure on part of the body
for a period of time. This commonly occurs in an
area with a bony prominence, such as the knees,
hips, or elbows, but it can also occur in a number
of other areas if the underlying tissue of fat and
muscle is thinned. The effect is enhanced if the
skin vessels have been previously damaged by in-
termittent pressure. 

Shearing occurs when there is a sliding
movement on the skin surface, producing partial
or complete disruption of the underlying tissues.
Minor shearing forces, short of actual disruption,
occur quite frequently and produce ischemia due
to impairment of the blood flow. Any factor (e.g.,
bedsheets, moist skin) that increases frictional re-
sistance of the skin surface will increase the ten-
dency to shear. 

Maceration results when the skin surface is
moist and occluded for a prolonged time. The
outer part of the skin becomes whitish and soggy,
and bacteria and other organisms can then pro-
liferate. Such organisms invade when a slight
abrasion occurs, and the resulting infection can
lead to skin breakdown. Even minute foreign
materials on the skin surface, such as dried bread
crumbs or other debris, can cause local ischemia
and thus promote breakdown. 

Care must be taken to distinguish harmless
colonization of bacteria from the pathological
state of infection. The presence of inflammation
(redness, heat, pain, and swelling) characterizes
infection. 

General factors that can increase the risk of
pressure ulcers include poor nutrition, debilitat-
ing illness, clouding of consciousness causing im-
mobility, and impending death. Conditions that
predispose a person to bedsores include urinary
or fecal incontinence, insensitive skin, peripheral
vascular disease through arteriosclerosis or dia-
betes, and being underweight or overweight.
The incidence of this condition in hospitals pro-
vides clues as to standards of care. It has been re-
corded variously as being between 2.7 percent

and 29.5 percent, with a prevalence of 3 to 5 per-
cent. When a pressure sore occurs in the elderly
or immobile in a nursing home, there is a four-
fold increase in the risk of death. 

A number of classifications of ulceration have
been used, but that of the National Pressure
Ulcer Advisory Panel (NPUAP) is now generally
favored (see Table 1). 

The economics of bedsores is also important.
It is difficult to estimate the cost of ulcer manage-
ment, as settings vary from acute-care institu-
tions to chronic-care nursing homes. For acute
care, one estimate put the cost at between $5,000
and $40,000 per patient per year. The cost is sig-
nificantly less in chronic care institutions. 

To prevent bedsores, an optimal nutritional
state must be achieved. In particular, a positive
protein balance and adequate Vitamin C, iron,
and zinc levels are required. Debilitated elderly
persons, the mentally disabled, and those with
dietary deficiency due to social circumstance are
all at risk. For those at risk, the daily nursing rou-
tine must include inspection at least once daily.
The bedridden should be turned at least every
two hours, with good nursing techniques used to
avoid friction and shear. Skin moisture and soil-
ing must be minimized. 

There are a number of ways in which pres-
sure can be redistributed from bony promi-
nences and other predisposed sites. Pillows or
foam wedges are used to separate limbs. Dough-
nuts are not used, as they can increase pressure.
Wheelchair cushions should be made of foam,
viscoelastic foam, gel, or fluid flotation. Similarly,
mattresses of the air pressure, water, air-
fluidized, or air-support types are recommend-
ed. Team consultation, combining doctors, at-
tending nurses, physiotherapists, occupational
therapists, and equipment suppliers can be most
helpful in planning the various stages of manage-
ment (see Table 2). 

The affected areas should be dressed using
surgical gauze in combination with certain other
materials. Films are thin, transparent, semiper-
meable, and nonabsorbent. They can be left in
place for one or two days. Hydrocolloids are ad-
herent, impermeable to gas, and are absorbent.
They conform to the area on which they are used
and can be left for a few days on deeper wounds.
Foams are moist and absorbent, and they require
a dressing to hold them in place. Alginates are
used for deep cavities and sinuses. They are very

1122 PRESSURE ULCERS



Table 1
Classification of Pressure Ulcers (according to the National Pressure Ulcer Advisory Panel)

SOURCE: National Pressure Ulcer Advisory Panel (NPUAP)

absorptive and need a secondary dressing. Other
agents used to treat pressure ulcers include
growth factors, hyperbaric oxygen, skin grafts,
and skin substitutes. In general, healing times
are one to two weeks for Stage II and six weeks
to three months for Stages III and IV. 

J. BARRIE ROSS

See also GERONTOLOGICAL NURSING; SKIN; SURGERY IN

OLDER PEOPLE. 
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PREVENTIVE MEDICINE
See PERIODIC HEALTH EXAMINATION 

PRIMATES
Nonhuman primates provide valuable ex-

perimental models for many aspects of aging re-
search. These include diseases of aging (such as
diabetes, cardiovascular dysfunction, and osteo-
porosis), reproductive senescence, neurobiologi-
cal aging and related cognitive decline, and
interventions to alleviate age-related deteriora-
tion. The choice of species is dependent on the
purpose of the investigation and degree of simi-
larity between the primate model and humans.
Many types of nonhuman primates have been
employed in gerontological studies, and these in-
clude various macaques (cynomologous, pigtails,
and rhesus), lemurs, squirrel monkeys, baboons,
chimpanzees, and others. By far, the most fre-
quently employed nonhuman primate in geron-
tological and biomedical studies in general is the
rhesus monkey, known by some as the ‘‘E. coli
(the best characterized and most popular re-
search bacteria) of primates.’’ Mark Lane, at the
National Institute on Aging, observed that the
number of research articles on the aging of non-
human primates has increased dramatically,
from a total of less than 150 in the period be-
tween 1940 and 1978, to over 400 between 1995
and 1999. 

Diseases of aging and ‘‘normal’’ aging
Since the major causes of death in humans

are cardiovascular, it is not surprising that pri-
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Table 2
Ulcer Management

SOURCE: Author

mate models have been used extensively to study
cardiovascular disease and related problems
such as obesity and diabetes. Some primates de-
velop atherosclerosis spontaneously, while others
must be fed special diets to induce this disease.
The latter are usually high in cholesterol and fat.
William Cefalu and his colleagues at Bowman
Gray School of Medicine have examined various
aspects of diet and atherosclerosis in monkeys
and compared the manifestations of this disease
with those in humans. Dietary lipid is important
for both species, and similarities also exist with
respect to plasma lipoprotein contributions (i.e.,
‘‘good’’ cholesterol or high density lipoprotein,
termed HDL, is protective, while ‘‘bad’’ cho-
lesterol, or low density lipoprotein/LDL, contrib-
utes to cardiovascular disease), genetic and
gender specific susceptibility, and pathology. 

Obesity is a risk factor for both cardiovas-
cular problems and diabetes in human and non-
human primates. Although both obesity and dia-
betes occur without feeding special diets to
nonhuman primates, neither are as prevalent as
in humans, at least in the populations of most de-
veloped countries. As in humans, diabetes in
monkeys is characterized by fasting hypoglyce-
mia (low blood sugar), glucose intolerance, and
reduced sensitivity to insulin (the hormone re-
sponsible for regulating sugar entry into cells). 

Also as in humans, monkeys lose bone mass
during aging. In its most extreme form, this con-
stitutes the disease osteoporosis. Females of both
species suffer more from this malady than their
male counterparts. Part of the problem may stem
from the senescence of the reproductive system,

and a critical factor in this process is loss of estro-
gen in females. Rhesus monkeys exhibit regular
menstrual cycles of approximately monthly du-
ration until very late in life. Menopause, which is
similar to that in humans, occurs with reduced
concentrations of blood estrogen and increased
concentrations of follicle stimulating hormone
(necessary for maturation of ova, but increased
in most primates when estrogen levels decline).
Loss of estrogen has been linked to both bone
loss and cardiovascular disease in humans and
monkeys. 

Estrogens may also protect, to some extent,
against memory (cognitive) loss in many primate
species. Menopausal monkeys have more diffi-
culty remembering than pre-menopausal coun-
terparts (Roberts et al.). For this and other
reasons, nonhuman primates are used to exam-
ine both cognitive changes and overall aging of
the brain and nervous system. Various memory
tests have been devised to measure different as-
pects of monkey learning and memory, with the
general conclusion being that, like older hu-
mans, aged nonhuman primates can still learn
new tasks but have difficulty in proportion to the
complexity of the challenge. Also like older hu-
mans, senescent rhesus monkeys exhibit either
neuronal (nerve cell) loss or structural deteriora-
tion in certain brain regions. One aspect of the
latter, the appearance of so-called senile plaques,
parallels a similar phenomenon in humans with
Alzheimer’s disease. 

Finally, it should be mentioned that nonhu-
man primates also provide important models for
evaluating the effects of various interventions on
aging and the above age-associated diseases. The
most robust such manipulation, reduced dietary
caloric intake, has been employed in both rhesus
and squirrel monkeys since 1987 (Ingram et al.).
It should also be noted that, in addition to infor-
mation about the diseases of aging, monkeys pro-
vide much valuable insight into ‘‘healthy’’ aging
as well (Ingram et. al.; Short, Williams, and Bow-
den). This includes normal age changes in hor-
mones, blood chemistry, and blood cells as well
as physiological and behavioral processes. 

Advantages and disadvantages of
nonhuman primates as aging models

As with essentially all experimental models,
monkeys offer a variety of advantages and disad-
vantages. Clearly, the most pronounced of the
former is their biological similarity to humans. It
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is estimated that the DNA of rhesus monkeys
possesses approximately 90 percent similarity
with that of man. Chimpanzees are almost 99
percent identical to humans. Consequently, it is
not very surprising that so many aspects of aging
are similar across the phylogenetic range of pri-
mates. Thanks to their relatively shorter life
spans, monkey aging can be observed faster than
that of humans. Other advantages include an
ability to control experimental conditions (e.g.,
long-term diet, environment, etc.) more rigor-
ously than would be possible in studies employ-
ing humans. In addition, interventions (such as
evaluation of new drugs) that are not ethically ac-
ceptable in man can be applied to nonhuman
primates. 

Unfortunately, the length of the monkey life
span can also be a disadvantage. Although con-
siderably shorter than for humans, the twenty-
five to forty-year longevity of a rhesus monkey is
still too long to conduct many experiments.
Moreover, the cost of such monkey studies, both
in terms of labor and initial animal procurement,
may also be prohibitive in many cases. Even the
availability of many nonhuman primate species
may preclude their experimental use, as increas-
ing numbers of investigators recognize the
unique value of well-controlled data in species so
similar to humans. Furthermore, despite the
widespread use of monkeys such as the rhesus,
their genetic heterogeneity is far greater than in
many shorter-lived, cheaper animal models (e.g.,
rats and mice). Lastly, the ever-increasing level of
restrictions and regulations concerning the use
of nonhuman primates in research constitutes a
major burden for scientists desiring such models.

GEORGE S. ROTH
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PROBLEM SOLVING,
EVERYDAY

Adult performance in intellectually demand-
ing real-life situations has received increasing at-
tention in the cognitive and psychological
research literatures since the 1970s. The ability
of adults to solve cognitive problems encoun-
tered in daily life has frequently been referred to
by several terms, including everyday problem
solving, practical problem solving, everyday cog-
nition, pragmatics of intelligence, and practical
intelligence. 

The study and measurement of practical in-
telligence or everyday problem solving arose out
of concern with traditional academic paper-and-
pencil measures of intelligence for two reasons.
First, the validity of traditional intelligence tests
as measures of everyday problem solving came
into question. Specifically, question arose as to
whether these tests actually assessed real-life
functional competence, that is, whether intelli-
gence-test scores were predictive of actual per-
formance in a natural setting. Second, most
traditional measures of intelligence were not
originally developed for assessment of cognitive
functioning in middle and later adulthood, and
some questioned whether these tests represented
salient mental abilities, particularly in later adult-
hood. 

Everyday cognitive competence has been de-
fined as the capacity to perform cognitively de-
manding tasks of daily living, and it is viewed as
one component of functional ability. Measures of
everyday or practical intelligence focus on tasks
encountered by adults in their ‘‘real’’ life rather
than more artificial or abstract tasks encountered
only in academic or clinical settings. Domains of
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complex everyday tasks, evident particularly in
technologically advanced and affluent cultures,
include the Instrumental Activities of Daily Liv-
ing (IADLs), such as telephone use, financial
management, and medication regulation. 

Life-span approach to everyday problem
solving

A life-span approach to the study of everyday
problem solving encompasses four tenets: (1) ex-
amination of age-related change in everyday
problem-solving performance from young to
later adulthood; (2) consideration of the impor-
tance of individual differences in everyday cogni-
tion; (3) adoption of a multidimensional
approach both to basic mental abilities and prac-
tical intelligence; and (4) examination of the asso-
ciation between traditional academic models of
intelligence and everyday cognition. 

Individual difference and age-related change
in everyday cognition. A major concern in a
life-span approach is the trajectory of change in
everyday cognition as individuals age. That is,
does the level of everyday problem-solving per-
formance vary between individuals of different
age cohorts, and does an individual’s perfor-
mance change as he or she becomes older? Cross-
sectional and longitudinal research suggest that
older adults perform more poorly on everyday
cognitive tasks than young adults and middle-
aged adults. Longitudinal research indicates that
declines in everyday cognition are relatively
modest from the sixties to the seventies, but a
much steeper decline is shown in the late seven-
ties to eighties. 

Level of performance on everyday cognitive
tasks is related to individual variables such as ed-
ucation, gender, and, in particular, a person’s ex-
perience and expertise in a particular domain of
daily living. For example, adults have shown
greater expertise in everyday cognitive tasks re-
lated to their work lives or leisure pursuits. 

In addition to age and task type, education
also appears to play a role in everyday cognitive
competence. Older adults suffer in comparison
with younger cohorts in both the level of educa-
tion attained and the quality of education. Pos-
sessing sufficient education may be particularly
influential in the maintenance of everyday com-
petence, as elders with less education tend to
perform more poorly on everyday cognitive tasks
throughout later adulthood. Figure 1 shows the

Figure 1
Proportion of everyday problem items answered
correctly; nondemented elderly by education level

SOURCE: Author

proportion of everyday cognitive problems an-
swered correctly by older adults, stratified by age
and educational level. Note that the old-old
(adults age seventy-five and older) and those
with less than twelve years of education are par-
ticularly disadvantaged on everyday cognitive
tasks. As normative cognitive changes occur with
age, elders, especially those who are cognitively
challenged and possess less formal education,
may be at increased risk for declining compe-
tence on everyday tasks requiring cognitive com-
plexity. 

Multidimensionality and relationship to cog-
nitive ability. A life-span approach also stresses
the importance of examining multiple dimen-
sions or facets of everyday cognitive competence,
as well as of traditional intelligence. Multidimen-
sionality is of concern in two respects. First, there
are likely to be multiple domains of everyday
cognition that are only minimally related to each
other and may exhibit different trajectories of
age-related decline. Marsiske and Willis (1995)
found, for example, that adults’ performance on
three measures of everyday problem solving was
relatively unrelated, suggesting that distinct di-
mensions of practical intelligence exist. For ex-
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ample, practical problem solving in this study
involved tasks in which (1) respondents were re-
quired to generate as many efficacious solutions
as possible to problems encountered in everyday
life (e.g., getting the lawn mowed while having a
heart condition); (2) document literacy was as-
sessed by ability to generate a single correct solu-
tion in response to questions about presented
stimuli from everyday life, such as a train sched-
ule or rebate form; and (3) respondents’ chosen
solutions to social dilemma vignettes were com-
pared to those of experienced raters. 

Second, since everyday tasks are cognitively
complex, multiple basic mental abilities underlie,
or predict, performance on an everyday task
such as reading a medicine label or interpreting
a transportation schedule. The specific basic abil-
ities that underlie a task will vary across tasks. A
hierarchical relationship between traditional
conceptions of intellectual abilities and everyday
cognition has been suggested in which perfor-
mance of cognitively complex everyday activities
depends upon several basic cognitive abilities,
such as the ability to reason and solve novel and
abstract problems (fluid intellectual abilities) as
well as knowledge acquired through education
and culture (crystallized abilities). Indeed, evi-
dence indicates basic abilities such as reasoning,
vocabulary, numerical skills, and spatial orienta-
tion underlie the performance of older adults’
everyday activities. It has been proposed that
basic cognitive abilities (i.e., fluid and crystallized
intelligence) are genotypically invariant across
cultures and, although their phenotypic manifes-
tation may vary by culture, they are a requisite,
but not sufficient, component of competence on
tasks of everyday life. 

Social context of everyday problem
solving

A recent focus in the area of everyday cogni-
tive competence research is the consideration of
the social context of everyday cognitive perfor-
mance. Cognitive collaboration research is built
on the premise that, in addition to assessing
adults’ performance on ‘‘real-world’’ tasks, it is
important to take into account the everyday con-
text of problem solving—that is, with social part-
ners such as one’s spouse. Older adults have
demonstrated enhanced performance when
working with a social partner on several types of
everyday problem-solving tasks, such as prose re-
call and social problem solving. This line of re-

search holds much promise, as cognitive
collaboration with social partners may enhance
older adults’ everyday cognitive performance,
possibly compensating for normative age-related
decline. 

Interventions into everyday cognition

An emerging area in the field of cognition
and aging is the investigation of training tech-
niques designed to enhance adults’ cognitive
performance or to remediate age-related loss in
demented and nondemented elderly. Cognitive-
training intervention programs have focused pri-
marily on basic cognitive abilities, such as memo-
ry, and fluid abilities, and they have
demonstrated improvement on these abilities.
Extension of training effectiveness to adults’ per-
formance on more complex forms of cognition,
such as everyday cognition, are now beginning to
be examined. One study addressing this issue is
a multisite clinical trial study being conducted by
the National Institute on Aging and the National
Institute of Nursing Research. This study is ex-
amining the feasibility of obtaining transfer ef-
fects of three cognitive interventions (inductive
reasoning, speed of processing, and memory) to
older adults’ everyday functioning (e.g., every-
day problem solving ability, health care utiliza-
tion, IADL performance). 

JENNIFER MARGRETT

SHERRY L. WILLIS
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PROBLEM-SOLVING
THERAPY

Social problem-solving therapy (PST) is a
cognitive-behavioral intervention that is an effi-
cacious treatment for depression. According to
this model, depression is multifaceted, the result
of an interaction between daily stress, major life
events, weak coping skills, and depressive affect
(Nezu: see Figure 1). People most vulnerable to
depression either have inadequate problem-
solving skills or problem-solving skills that are
not being used because they feel unable to
change their situation. According to PST, the
ideal way to intervene in this depression-
producing cycle is to teach patients how to mobi-
lize their coping resources and begin tackling the
problems in their lives. Once they begin to solve
problems, depression lifts and the motivation to
face other problems increases. 

Application to older adults

Older people are often at risk for developing
depression because of the number of life
changes, such as disability, loss, daily stresses,
and managing chronic illnesses and living on a
fixed income. However, very few older people
develop clinical levels of depression (Kessler et
al.). According to the problem-solving model, the
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deciding factor in who becomes depressed and
who does not is whether or not the person facing
so many life changes has the ability to solve prob-
lems effectively and believes that problems are
solvable. Some studies have shown that older
people with active problem-solving skills (seek-
ing information, asserting oneself) are less in-
clined to become depressed than older people
who engage in passive problem-solving (praying,
waiting for someone to offer help). These data
support the notion that Nezu et al. propose: if
you teach someone how to actively solve prob-
lems, that person will become more able to nego-
tiate his or her environment and hence will be
less likely to become depressed. 

Social problem-solving therapy

According to D’Zurilla and Nezu, problem
solving consists of five skills. The first is problem
orientation, which is concerned with how one
views his or her ability to cope with a problem.
The second is problem definition, which is con-
cerned with the specific and concrete definition
of the problem, and setting achievable and defin-
able goals. The third skill, generation of alterna-
tive solutions, involves creating various methods
for solving problems and meeting one’s goals
while withholding judgment on their effective-
ness. The fourth skill, decision making, involves
a systematic process to select the best solution for
a problem from the list generated. The fifth and
final skill, solution implementation and evalua-
tion, involves planning and initiation of solu-
tions, and subsequently evaluating the success of
the solution. The intervention is delivered over
ten to twelve sessions. The first session covers ed-
ucation about depression and explication of the
model. It is important to educate older people
about what depression is and how this therapy
works because so many older adults hold inaccu-
rate ideas about depression and are afraid of psy-
chotherapy. After this introduction, the next five
sessions focus on teaching each of the skills. It is
important that these skills be taught sequentially,
rather than all at once. Older people generally
need a longer period to process new informa-
tion, and allowing more time for discussion of
each step facilitates learning. After each skill is
taught and practiced, the remaining sessions are
spent using the model to solve the patient’s prob-
lems. Guided practice is particularly important
in teaching new psychosocial skills. The more op-
portunities older people have to practice new be-

havior, the more likely they are to retain the skills
and use them in the future. 

Support for PST in older adults

Thus far only three empirical studies have
evaluated the efficacy of PST in older, depressed
adults. The first study was conducted by Hussain
and Lawrence on older nursing home patients.
In this study patients received either PST or sup-
portive therapy. Patients who received PST
showed fewer symptoms of depression after
treatment than those who received the support-
ive care. The second study, conducted by Areán
et al., compared PST to reminiscence therapy
(RT), a treatment that at the time of the study
was a common geriatric intervention. Although
both interventions were superior to no treat-
ment, PST resulted in far fewer symptoms and
more remission of depression than RT. A study
by Barrett et al. compared PST to Paxil and pla-
cebo in older medical patients with mild depres-
sion. This study found that PST was equivalent
to placebo. It should be noted that the version of
PST used in this study was one developed by My-
nors-Wallis. This version of PST presents the
problem-solving skills in one session, rather than
allowing older patients an opportunity to prac-
tice each skill individually. It is likely that this
mode of presentation is ineffective with older pa-
tients, and thus the more traditional presenta-
tion of PST is necessary for there to be any
benefit for older people. More research into the
process of delivery is needed to fully answer this
question. 

PATRICIA AREÁN
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PRODUCTIVE AGING
In the formative years of gerontology as a

field of study, considerable attention was paid to
the frailties and limitations associated with the
advancing years of older people. This attention
to both the physical and psychosocial aspects of
aging provided the essential foundation for an
understanding of the challenges facing an aging
society. Older adults were often viewed as a ‘‘de-
serving poor,’’ worthy of public intervention
after a lifetime of contributions. In the decade
that followed the 1971 White House Conference
on Aging, programs and services for older peo-
ple experienced substantial expansion in their
array of services and levels of funding. Perhaps
no other single volume stirred the passion of the
public in this regard more than the 1975 Pulitzer
Prize-winning book by Robert N. Butler, Why
Survive? which chronicled the ‘‘tragedy’’ of grow-
ing old in America. 

By 1980, the early years of growth in social
programs for elderly Americans had slowed, and
considerable effort went into maintaining those
that had been developed during the previous
two decades. While this was generally a time of
social program retrenchment, many of the pro-
grams designed for elderly persons were left in-
tact. 

Perhaps as a reaction to the prevailing public
perception that aging was synonymous with de-
cline and disease, Robert Butler became con-
cerned by the perception and misrepresentation
that older people were less able to participate
fully in society than their younger counterparts,
and that they were a costly burden on a vital na-
tion. Butler introduced the term productive aging
at the 1983 Salzberg Seminar in an attempt to re-
flect a more balanced view of the capabilities and
potential of older people. According to Butler,
‘‘Many people express concern about the costs
and dependency of old age. . .I wanted to stress
the mobilization of the productive potential of
the elders of society’’ (Butler and Gleason, 1985,
p. xii). 

While the contemporary aging network re-
mains composed primarily of professionals fo-
cused on the problems associated with growing
old, the field has made strides to examine the
normative aspects of aging and the positive con-
tributions of older adults in modern society. Bet-
ter balance has been given to the significant
contributions of older people in terms of volun-
teering, helping with children and grandchil-
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dren, assisting friends and family who are sick,
and professional achievements through work
and hobbies. Begun as a broad concept to count-
er the negative images associated with being old,
the term productive aging came into wider use in
the 1990s, and along with its wider use came ef-
forts to better define the term. 

Definition

In 1993, Caro, Bass, and Chen defined pro-
ductive aging to be ‘‘any activity by an older indi-
vidual that contributes to producing goods or
services, or develops the capacity to produce
them (whether or not the individual is paid for
this activity).’’ Research by Caro and Bass (1995),
conducted under the auspices of The Common-
wealth Fund’s Americans Over 55 at Work Pro-
gram, sought to measure the extent of partici-
pation by Americans age fifty-five and older who
were engaged in work, caregiving of grandchil-
dren or great-grandchildren, caring for sick
friends or relatives, and educational training as-
sociated with career preparation. Kevin A. Cole-
man (1995) developed a conservative economic
estimate of the cost to replace the value of these
specific contributions of older people—it was
well over $121 billion dollars. 

Alternatives to the above definition have also
been proposed. For the most part, the literature
reveals consistent agreement among authors that
the term include activities that can be measured
and that have some direct or indirect economic
value. However, there is some disagreement re-
garding the breadth of activities to be included
in the definition. For example, Herzog et al.
(1989) includes doing housework as part of the
definition. Housework is also included under the
rubric of productive aging in John W. Rowe and
Robert L. Kahn’s study on successful aging
(1998). 

Some controversy

Using an econometric word such as produc-
tive in association with aging has also raised some
controversy in the gerontology scholarly commu-
nity. Critics have asked whether this means that
a person who is not contributing in an economi-
cally measurable manner is ‘‘unproductive?’’
(Holstein, 1992). In the activities cited as part of
productive aging, for example, personal enrich-
ment is not included. Meditation, religious re-
flection, personal growth, reminiscence, physical

exercise and sports, entertainment, and educa-
tion for expressive purposes are all outside the
definition of productive aging, though these are
important activities undertaken by many older
individuals. 

The response by proponents of productive
aging has been that there are many activities un-
dertaken by older people that are of great value
to older people, as well as to society. Aging pro-
ductively does not negate these valuable and im-
portant activities. Personal enrichment and
growth is part of an individual’s struggle to find
meaning in life. Further, productive aging, while
valuable, does not, nor does it intend to, repre-
sent the ultimate aspiration of the aging experi-
ence. Productive aging is not intended to be an
idealized form of aging. 

Of concern to many advocates for older
adults, however, is that for those elders who
choose to engage in productive aging, there is an
uneven playing field where older people en-
counter specific prejudices, cultural traditions,
and genuine barriers. They argue that this is un-
fair, counterintuitive, and discriminatory, and
that it needs to be remedied. A society in which
older individuals may contribute without facing
ageism is indeed a goal worth struggling for. 

Variables that influence productive aging

There are at least four distinct categories of
variables that influence the productive engage-
ment of older people: environmental variables,
situational variables, individual variables, and so-
cial policy (Bass and Czso, 2001). The environ-
mental variables that influence individual
productive participation include the general
state of the economy, the norms within a distinct
culture or subculture, larger world events (such
as war), political developments, demographic
changes, and cohort membership. These vari-
ables are largely outside the control of the indi-
vidual, but, in some respects, they can be
influenced by social policy. It is less likely, for ex-
ample, for an older person to find employment
in an economic recession than in a time of low
unemployment. 

Situational variables include prescribed
roles, obligations and responsibilities, socioeco-
nomic status, educational attainment, organiza-
tional circumstances, traditions, community
context, and health. For the most part, an indi-
vidual has little choice over situational variables;
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they are part of the individual’s milieu. The way
in which these circumstances are configured,
however, can create either constraints or oppor-
tunities for productive aging. 

Individual variables are those that are most
frequently discussed when examining produc-
tive outcomes. These variables include motiva-
tion, drive, creativity, attitude, aptitude, habits,
gender, race, ethnicity, physical features, and ge-
netic profile. While there is often room for ad-
justment of individual variables, some variables
are inherited and cannot be changed. Individu-
alized variables can influence one’s interest in
productive participation. 

Finally, and perhaps least considered in its
influence, is social policy. Social policy deter-
mines government and employer policies, pen-
sion policy, organizational rules, taxation
regulations, priorities, and public and private
programs. 

Impingement from any one of these four cat-
egories can limit the extent to which a person
chooses to participate in a productive aging activ-
ity. Alternatively, an incentive or encouragement
from any of these variables, particularly from so-
cial policy, can encourage greater participation.
It is here where economists, policymakers, and
planners have begun to consider ways in which
policies can remove barriers and provide incen-
tives to encourage those who choose to partici-
pate in some form of productive activity. 

Policy considerations

Through the efforts of The Commonwealth
Fund and other allied research efforts, it is possi-
ble to quantify the scope of the daily contribu-
tions that older adults provide to their
employers, families, and communities. But, as
many elders point out, they face constant barri-
ers in their desire to remain in the mainstream
of activity. Age discrimination in employment
continues to be a part of everyday life. Colleges
and universities remain focused on developing
programs to attract young people and are less in-
terested in attracting older adults interested in
retraining; vestiges of depression-era policies de-
signed to encourage the retirement of older peo-
ple to make room for younger workers remain in
practice; incentives exist to encourage older peo-
ple to remove themselves from significant roles;
and social and economic disincentives frequently
confront those who want to remain economic

contributors. These are the policies and practices
that proponents of productive aging seek to
change. 

Economists point out that the economic chal-
lenges of the early twenty-first century are quite
different than that of the previous century. Con-
trary to having vast supplies of young skilled
labor, the nation has been faced with modest eco-
nomic growth, a limited supply of skilled labor,
and an aging population. The United States will
need to develop strategies to respond to these
changing economic and demographic condi-
tions. According the Hudson Institute, in their
report Workforce 2020, should America continue
to experience even limited economic growth,
sustained skilled-labor shortages loom on the ho-
rizon. Economists argue that rather than encour-
aging early retirement of older workers, public
policy needs to be directed toward retraining
and engaging the available talent. 

Productive aging calls into question the lost
opportunities to both society and the individual
through policies or practices of articulated with-
drawal of older people from productive activity.
Policies, from Social Security to private pension
policies, need to be considered in light of the
changing economic landscape and the overall
benefits to the individual, the tax base, and the
economy, should older people choose to be en-
gaged in productive activity well into their later
years. While productive aging is not the holy
grail of aging, it does raise questions about the
enhanced roles some older people may choose to
play in a modern and mature society. 

SCOTT A. BASS

See also AGING; EDUCATION, DISENGAGEMENT; VOLUN-

TEER ACTIVITIES AND PROGRAMS. 
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PROFESSIONAL
ORGANIZATIONS

More than a thousand age-based organiza-
tions exist in the United States at the national,
state, and local levels. A number of such groups
have emerged in other countries, such as Cana-
da, as well as at the international level. These or-
ganizations are nonprofit collective entities with
the betterment of persons age sixty and older as
their objective (Liebig). However, not all have a

professional orientation; many are consumer-
based or consumer-focused advocacy groups.
While most have ‘‘aging,’’ ‘‘gerontology,’’ or
‘‘geriatrics’’ in their name, others are not as easily
identifiable, such as Generations United. 

Organizations in aging can be classified as
mass membership (such as AARP); special sub-
groups of older adults (the Older Women’s
League comes to mind); occupation-based or
trade associations (the National Association of
Retired Federal Employees and the American
Association of Homes and Services for the Aging
are examples); and professional groups of re-
searchers and service providers (Day; Jaszczak;
Krol; Van Tassel and Meyer; Wallace and Wil-
liamson). These organizations, associations, pro-
viders, professionals, and industries that serve
elderly persons constitute ‘‘the aging enterprise’’
(Estes, 1979, 1993). They have been dubbed the
‘‘gray lobby’’ when they seek benefits from poli-
cymakers (Pratt). 

Professional organizations

This entry centers on associations of aca-
demics and practitioners in gerontology and
geriatrics, primarily mainstream age-based orga-
nizations. However, other organizations, such as
the National Association of Social Workers,
American Bar Association, and American Psycho-
logical Association, also address issues related to
older adults. They have special sections that ex-
plore the responses of their respective profes-
sions to the needs of elders. 

The major organizations representing aca-
demic researchers and practicing professionals
are the American Geriatrics Society (AGS), the
American Society on Aging (ASA), the Geronto-
logical Society of America (GSA), and the Nation-
al Council on Aging (NCoA) in the United States,
and the Canadian Association of Gerontology
(CAG) and the Canadian Geriatric Research So-
ciety (CGRS) in Canada. Some (GSA and CAG)
primarily have a research constituency, while
others (AGS and CGRS) are oriented toward
medical school researchers and physicians. The
ASA and NCoA, by contrast, draw members pri-
marily from a wide range of practitioners and
volunteers engaged in service delivery (Mad-
dox). 

These groups reflect the usual characteristics
of professional organizations, including a post-
baccalaureate educational requirement. They
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hold annual conferences for members and oth-
ers, such as the lay public; conduct research, fac-
ulty development, or continuing education
workshops; produce and disseminate peer-
reviewed publications (e.g., journals of basic and
applied research); and give awards for meritori-
ous service to the organization and to the field of
aging. They also have a special membership cate-
gory and activities for students (professionals-in-
training). They are concerned with enhancing
the dialogue between researchers and practition-
ers so that research results can lead to better
practice, and also with promoting communica-
tion among practitioners to strengthen ‘‘best
practices.’’ They engage in advocacy and the
shaping of public policy to benefit their members
and the older adults whom they serve. The ASA,
GSA, and NCoA accomplish this goal through
their own efforts and also through an umbrella
association comprising both professional and
consumer groups, the Leadership Council on
Aging, located in Washington, D.C. 

Most professional organizations in aging
were created during the 1940s and 1950s, in
comparison with consumer groups, which prolif-
erated during the 1970s and 1980s (Liebig). As
shown in Table 1, the U.S. groups were estab-
lished earlier than their Canadian counterparts;
the geriatric societies were created first in both
nations. 

U.S. professional associations

American Geriatrics Society. The AGS was
established in 1942 to promote effective, high-
quality research that addresses the health care
problems of older adults; to create and expand
geriatric training centers; to expand and imple-
ment geriatric education and training for physi-
cians, nurses, other health professionals, and the
general public; to ensure access to geriatric medi-
cal care for older persons; and to pursue a vigor-
ous public policy effort. Since 1952 the formation
of state affiliates has been encouraged. Since the
1980s, the AGS focus on education has been re-
flected in the Teachers of Geriatric Medicine sec-
tion, the Fellows in Training program, and a
Board Review course. The AGS holds an annual
meeting for its sixty-five hundred members that
is accredited for continuing medical education
and makes available audiocassettes of annual
meeting presentations. Since 1983 the AGS has
published the monthly Journal of the American
Geriatric Society. It also produces the bimonthly

AGS News, the biennial Geriatric Review Syllabus,
and The Directory of Fellowship Programs in Geriatric
Medicine, covering U.S. and Canadian programs.
Other publications include position papers on
topics of interest to the membership, such as
Medicare subsidies for medical school education,
and a membership directory. 

American Society on Aging. Nearly ten
thousand public- and private-sector profession-
als in aging belong to ASA, which got its start as
the Western Gerontological Society in 1954. It
seeks to foster a sense of community among those
working with and on behalf of the elderly; to pro-
vide quality training; to promote research and
disseminate knowledge; to facilitate innovative
approaches to service delivery; to promote a pos-
itive image of aging; to influence social and pub-
lic policies by sponsoring debates on emerging
issues; to enhance and strengthen the involve-
ment of ethnic and racial minorities; and to col-
laborate with other organizations to enhance the
well-being of older persons and their families. 

The ASA is organized around several affinity
groups, such as business, religion, and lesbians
and gays. Its annual meeting is held every other
year in California in March and takes place in
California every other year. In addition, ASA
sponsors a summer series of workshops, regional
seminars, a fall conference, and public forums in
various parts of the country. Publications include
a quarterly, practice-oriented journal, Genera-
tions; Aging Today, a bimonthly newspaper; Inside
ASA, a semiannual newsletter for members; and
specialized publications, such as Critical Debates in
an Aging Society. The ASA annually recognizes in-
dividuals who have contributed to the organiza-
tion and to the cause of aging in society, older
ASA members who exemplify the contributions
that persons over age sixty-five can make, stu-
dent researchers, media leaders, exemplary
practitioners, and businesses with programs and
products benefiting older adults. 

Gerontological Society of America. An out-
come of a series of symposia funded by the Macy
Foundation, the GSA began in 1945 as the Amer-
ican Gerontological Society. It was created to
promote the scientific study of aging in public
health, mental hygiene, the science and art of
medicine, the cure of diseases, and the nature
and problems of aging. A second objective was to
encourage the exchange of knowledge about
aging among scientists, practitioners, and deci-
sion makers working in the field. The GSA was
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Table 1
Major characteristics of professional organizations in aging

SOURCE: Author
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Table 1 (cont.)
Continued from previous page

instrumental in the creation of the National In-
stitute on Aging and of federal support for grad-
uate and postdoctoral training programs. More
than sixty-five hundred members affiliate with
four sections—Biological Sciences, Clinical Medi-
cine, Behavioral and Social Sciences, and Social
Research, Policy and Practice—as well as with
numerous formal and informal interest groups,
such as Humanities and Aging and Technology
and Aging, that provide opportunities for mem-
bers to discuss topics of mutual interest. The GSA
also has a very active student program that spon-
sors scientific sessions and social events at the an-
nual meeting held each November. With the
creation of the National Academy on an Aging
Society in 1995, the GSA has undertaken a proac-
tive role as a national forum for policy analysis
and debate through The Public Policy and Aging
Report. 

The GSA has an extensive publications pro-
gram. The Journal of Gerontology, begun in 1946
as a single journal focused on basic research, be-
came four separate journals in 1988. In 1961 The
Gerontologist was created to feature articles on ap-
plied research and policy. A new series on chron-
ic and disabling conditions, published by the
National Academy on an Aging Society, was
begun in 2000. A monthly newsletter, Gerontology
News, and a membership directory are provided
to members. In addition, the GSA bestows annu-
al awards (e.g., the Donald Kent and Joseph
Freeman awards) on members who have con-

ducted quality research that impacts practice and
education. The GSA also has a Fellows program
for persons who have contributed to it and to the
field, and Minority Fellowships for students. 

In 1999 the GSA incorporated the Associa-
tion for Gerontology in Higher Education.
AGHE had been created in 1974 to provide a
network for two- and four-year college and uni-
versity instructional programs and to improve
the quality of gerontology and geriatric pro-
grams in institutions of higher learning. Its more
than three hundred members are institutionally
based. Major publications include Core Principles
and Outcomes of Gerontological, Geriatric and Aging
Studies Instruction, the AGHExchange newsletter,
subject bibliographies (e.g., public policy), and a
national directory of instructional programs in
aging. An annual meeting, faculty development
workshops, and sponsorship of merit scholar-
ships and a national honor society, Sigma Phi
Omega, also are part of AGHE’s activities. In the
late 1990s AGHE developed a Fellows program
and its Programs of Merit as a means of evaluat-
ing the quality of instructional programs. 

The National Council on Aging. Originally
funded by the Ford Foundation and established
as the National Committee on Aging in 1950, the
NCoA took its current name in 1960. Its mission
has been to change attitudes that denigrate the
contributions of older people. The NCoA is com-
mitted to improving services for elders and pro-
moting the dignity, self-determination, well-
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being, and productivity of older adults as
individuals and within familial and community
contexts. Its more than seven thousand members
are drawn from professionals and volunteers
who provide senior services. 

The NCoA is composed of many constituent
units, each with its own leadership, structure,
and programs. The first was the National Insti-
tute of Senior Centers, which has promoted stan-
dards, guidelines, and accreditation for senior
centers. Since 1971 eight other units have been
added. Generally designated as institutes or cen-
ters, these units conduct applied research, train-
ing, and advocacy on issues such as aging in rural
areas, adult day care, older worker employment
services, and health promotion. The NCoA’s
David W. Meyer Institute for Applied Gerontolo-
gy is designed to close the gap between research
and practice. The NCoA also is one of ten nation-
al sponsors of the Senior Community Services
Employment Program, which provides work op-
portunities for low-income persons aged over
fifty-five. It also has played a major role in edu-
cating seniors about Medicare+Choice options
and created several intergenerational programs
(e.g., Family Friends) in which senior volunteers
work with severely disabled children, and Foster
Grandparents. With the Child Welfare League it
created Generations United to strengthen inter-
generational linkages. 

The NCoA holds regional conferences and
an annual meeting, usually in the spring in
Washington, D.C. It publishes Abstracts in Social
Gerontology, the quarterly Perspectives on Aging,
and the bimonthly NCoA Network. It provides
training materials, videos, and other instruction-
al materials for its members and the public. 

Other societies. Mention should be made of
professional organizations at the state and re-
gional levels and of special-focus groups. Among
the former are statewide associations such as the
California Council on Gerontology and Geriat-
rics and the Minnesota Society on Aging. Region-
al gerontological associations include the
Midwest, Southern, and Southwest societies.
New organizations, such as the Association of Pri-
vate Geriatric Care Managers and the National
Association of Service Coordinators, reflect
growing professional specialization. A few pub-
lish journals (such as the Southwest Journal on
Aging), but their primary outreach efforts are an-
nual meetings, newsletters, and membership di-
rectories. 

Canadian professional organizations

The development of professional organi-
zations in Canada has paralleled that of similar
associations in the United States, but the prolifer-
ation of such groups has been considerably less.
This may be because the total population of Can-
ada is less than the total numbers of U.S. seniors.
The official languages of the three major associa-
tions are English and French. 

Canadian Geriatric Research Society. The
CGRS was established in 1955 as a national scien-
tific medical association. Its primary objective has
been to encourage the funding of basic scientific
and clinical research in geriatric medicine. Its
membership is drawn from biological and clinical
researchers, medical educators, and physicians.
Its concerns center on gerontological/geriatric
research, education, and training, as is reflected
in its information dissemination and educational
activities, including an annual conference. The
CGRS houses the J. W. Crane Memorial Library,
a database of more than six thousand titles. 

The Canadian Society of Geriatric Medi-
cine. A complementary organization, the Ca-
nadian Society of Geriatric Medicine, was
established in 1981. In contrast to the more aca-
demic focus of the CGRS, the CSGM serves prac-
titioners. Its concerns center on patient health
care and geriatric practice, long-term care, geri-
atric medical education and training, and spe-
cialized medical services for older persons. The
CSGM holds an annual meeting in the early fall
and publishes a quarterly newsletter for its mem-
bers. 

The Canadian Association on Gerontolo-
gy. The CAG, established in 1971 by 185
founding members, was formally incorporated in
1973. It is a national, multidisciplinary associa-
tion dedicated to fostering research, education,
and policy aimed at improving the quality of life
for older Canadians. This mission is accom-
plished by encouraging studies in gerontology,
disseminating information, improving service
administration, and enhancing communication
and cooperation among the professions and dis-
ciplines serving older adults. The CAG espouses
the philosophy that older persons are entitled to
make informed decisions about their own lives
and situations. It advocates for the development
of a just government policy that fosters the free-
dom of older adults to conduct their lives in ac-
cordance with this principle. The creation of
knowledge and its practical application are key to
realizing these beliefs (www.cagagc.com). 
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CAG members include health care practi-
tioners, government agency personnel, social
and behavioral scientists, biological and clinical
researchers, social service providers, educators,
businesspeople, and older persons. Its priority
concerns are health, nutrition, and long-term
care; income security and employment of older
workers; and housing and the environment. 

CAG publications include a quarterly, The
Canadian Journal on Aging; the quarterly CAG
Newsletter; position papers on home care and se-
niors and prescription drugs; and two mono-
graphs, Abuse and Neglect of Older Canadians:
Strategies for Change and National Forum on Closing
the Care Gap. The CAG holds an annual meeting
in the fall, with an emphasis on special student
activities and the publication The Student Connec-
tion. It presents three annual awards for contri-
butions to the organization and the field, and two
student awards. CAG is a member of the Interna-
tional Association of Gerontology (CPA World Di-
rectory of Old Age). 

Professional organizations in other
nations

National professional organizations in ger-
ontology and geriatrics have proliferated around
the world, largely since the 1980s. The World
Health Organization and the United Nations, as
well as international associations (see below),
have played important roles in promoting the
development of these national organizations, es-
pecially in developing nations in Latin America
and Asia. The establishment of professional so-
cieties in Australia, Hong Kong, India, Israel,
Japan, and other nations attests to the growing
interest in aging around the world. 

International associations

Further evidence of the globalization of
aging has been the increase of multinational or-
ganizations in aging, beginning with the creation
of the International Association of Gerontology
(IAG) in 1950. The IAG membership comprises
national societies from four regions: Asia/
Oceania, Europe, Latin America, and North
America. The IAG holds a quadrennial meeting
to promote gerontological research and coopera-
tion by member organizations in the biomedical,
behavioral, and social aspects of aging. It also
promotes the training of highly qualified profes-
sionals in aging and seeks to protect the interests

of gerontological societies and associations. The
Sandoz Prize is its major award for research
merit. 

Other societies are the International Federa-
tion on Ageing (IFA), created in 1973, with nu-
merous affiliates around the world composed of
professionals advocating on behalf of the elderly
in their respective nations, and the International
Institute on Ageing (Malta), which conducts edu-
cation and training for professionals in develop-
ing nations, under U.N. auspices. The
publications of these two organizations, respec-
tively, are International Aging and Bold. They have
strong links with professional societies in the
United States and Canada, such as the GSA and
CAG, as well as with groups focused on develop-
ing programs for the elderly, such as the Ameri-
can Association for International Aging, the
International Association of Homes and Services
for the Aging, and HelpAge, headquartered in
England with affiliates in several countries. 

As all countries experience larger propor-
tions of older people in the twenty-first century,
professional organizations in aging will continue
to be established, especially in the developing na-
tions. These associations will maintain their sup-
port for programs of research and training to
ensure that quality research is conducted and
practitioners provide high-quality services to the
world’s elders. 

PHOEBE S. LIEBIG

See also CONSUMER ORGANIZATIONS IN AGING; GERIAT-

RIC MEDICINE; GERONTOLOGY. 
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PROGERIA
See ACCELERATED AGING: HUMAN PROGEROID SYN-

DROMES; CELLULAR AGING: TELOMERS

PROLONGEVITY
In the Western tradition, at least since the

time of the ancient Greeks, physicians, philoso-
phers, and lay practitioners have advocated di-
verse means to obtain a long and healthy life.
Although they hardly formed a unified group, or
advocated a single method or approach, the au-
thors together voiced a recurring belief in the
idea of prolongevity: that, following specific re-
gimes and methods, individuals could live to ex-
treme old age, well beyond the seemingly
preordained limit of three score and ten. (The
term prolongevity was first coined by Gerald Gru-
man, whose exposition of the idea appeared in
1966). By the seventeenth and eighteenth centu-
ries, and often following the lead of Luigi Cor-
naro, such writers repeatedly challenged the
notion that the body was inexorably destined to
age and decay. In their eyes, the years beyond
sixty or seventy were not necessarily a time of dis-
ease and suffering but could indeed be a period
of activity and vitality. With the correct behavior
and a strictly defined regimen, no tottering old
man would exist only through the benevolence
of relatives; no suffering aged woman would ex-
perience a loss of each of the senses. Instead an
individual would live an extremely long life,
‘‘without loss of physical power and energy,’’ as
the leading prolongevity writer Christopher Wil-
liam Hufeland wrote in 1797, only to die when
all organs ceased to function in a single painless
instant. 

Although often varying in remedies and
medications, prolongevity literature can be orga-
nized generally along an important chronologi-

cal divide, reflecting the impact of medical
understanding. Until the nineteenth century,
writers often harked backed to a primitive past,
when ancient patriarchs supposedly counted
their days in centuries rather than years. Point-
ing to a loss of vital energy as the cause of old age
decay, they searched for the means to maintain
the body in an active state, uncorrupted by a loss
of vitality. By the nineteenth century, however,
while this theory still existed among some au-
thors, numerous prolongevity advocates voiced
a new ‘‘scientific’’ optimism. The key to longevi-
ty, they argued, lay in the findings of science and
medicine. Rather than seeing the past as a time
of long-lived individuals, they looked to a future
in which new medicines and theories would elim-
inate the many sources of early mortality and
lead to unlimited life extension. And, rather than
solely advocating hygienic prescriptions that
might be given to preserve the middle aged, they
eagerly promoted experimental procedures that
would turn back the ravages of even advanced
old age. 

Early prolongevity writers

Although individuals had for centuries
searched for magic potions and fountains of
youth, without question the most influential
early prolongevity advocate was Liugi Cornaro,
an Italian nobleman who, in 1550 wrote The Art
of Living Long. Translated into English, French,
Dutch, and German, the work became the bible
of many early prolongevity advocates. By the
nineteenth century, the English version alone
had gone through more than fifty editions. Re-
ceived warmly by the popular press, it based its
argument on two simple premises: First, men
and women were not destined to die at sixty or
seventy, but with care and a good constitution
could live extremely long lives. Second, the key
to longevity lay in simple reforms to an individu-
al’s lifestyle. Giving up excesses in all things, Cor-
naro preached the religion of extreme
moderation. 

Cornaro’s own history became the basis for
many of his prescriptions. Between the ages of
thirty-five and forty, and after having lived a life
of excess, Cornaro was warned by leading doc-
tors that his death was imminent. Suffering from
a variety of illnesses including gout, fever, and
dehydration, he immediately decided to reform
his lifestyle. ‘‘Since old age is exactly the opposite
of youth,’’ he wrote, ‘‘just as disorder is the re-
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verse of order, it becomes imperative for [an in-
dividual] to change his habits of life with regard
to eating and drinking, upon which a long and
healthy life depends.’’ (p.96) Swearing off heavy
food and drink, Cornaro established a regime
based on a limited amount of bread, soup, and
eggs. Within a year, he found, he ‘‘grew most
healthy.’’ No longer did he regularly become ill,
nor did he experience any type of mental dis-
tress; even accidents did not leave him bruised
and suffering. ‘‘Any man,’’ he wrote, ‘‘who leads
the regular and temperate life, not swerving
from it in the least degree where his nourishment
is concerned, can be little affected by other disor-
ders or incidental mishaps’’ (p. 53). 

By the time Cornaro first wrote his manu-
script, at age eighty-three, he sang the praises of
his diet and the life he created. Having lost nei-
ther his senses nor his vitality, he declared ‘‘he
had never known the world was beautiful until
I reached old age.’’ In his view, and under his re-
gime, Cornaro argued that old age was a time of
great wisdom and productivity during which he
could pass important knowledge to the young
and inexperienced. Aging, he declared, did not
imply an inevitable loss of reason or activity. ‘‘In-
deed,’’ he wrote, old age. . .is the time to be most
coveted, as it is then that prudence is best exer-
cised, and the fruits of all the other virtues are
enjoyed with the least opposition; because, by
that time, the passions are subdued, and man
gives himself up wholly to reason.’’ With proper
attention to diet and behavior, individuals with
good constitutions could live healthy lives until
their deaths at 120; even those who were less ro-
bust could look forward to one hundred years of
active living. 

For those who read Cornaro’s work or fol-
lowed him in advocating a defined regime, proof
of these theories was not hard to find. Many
pointed to the biblical stories of ancient patri-
archs who lived numerous centuries. Adam, for
example, had lived 930 years; Noah survived
until 950. Blessed by God, and not subject to the
debilitating routine of modern life, their long
and active lives seemed ample evidence that the
life cycle did not end with debilitating disease at
sixty or seventy. Even in more modern times,
many pointed to the long life of Thomas Parr as
evidence of the reality of prolongevity. In 1635,
Parr died, purportedly at the extreme age of 152.
As his autopsy was performed by the eminent
physician William Harvey, few doubted the legit-
imacy of the claim. Here was actual proof that an

extremely long life was not simply the province
of the patriarchs but could be achieved by mod-
ern men and women. 

Following the work of Cornaro and the
seemingly indisputable evidence of Parr’s long-
lived existence, many joined in advocating the
benefits of a hygienic life. Individuals such as the
James McKenzie, William Temple, and William
Sweetser shared Cornaro’s enthusiasm for the
reality of extending the life cycle. At the end of
the eighteenth century, the most famous advo-
cate of prolongevity was undoubtedly the Ger-
man physician Christopher William Hufeland.
Where Cornaro set the limits to an individual’s
life at 120, Hufeland declared that, with proper
care, individuals could live for two centuries. In
his Art of Prolonging Life, written in 1797, he, like
Cornaro, developed hygienic rules based on the
notion of moderation in all things. The chief
enemy of a long life, he declared was modern
life; rural society provided the best likelihood for
longevity. ‘‘The most extraordinary instances of
longevity,’’ Hufeland wrote, ‘‘are to be found,
however, among those classes of mankind who,
amidst bodily labor, and, in the open air, lead a
simple life agreeable to nature, such as farmers,
gardeners, hunters, soldiers, and sailors. In these
situations man still attains to the age of 140, or
even 150.’’ 

Hufeland, like many of the other prolongevi-
ty writers, based this assumption on a belief in
the body’s natural bank of vital energy. Accord-
ing to this widely accepted model, at birth an in-
dividual was endowed with a finite amount of
vitality. During childhood, the body used this
vital energy for growth and activity. By adult-
hood, it did well to maintain its supply. With old
age, however, the amount of vital energy was
clearly in decline. The obvious result was the el-
derly individual’s tendency toward increasing ill-
ness and general debility. ‘‘Man,’’ wrote
Hufeland, ‘‘during the period of old age, has a
much smaller provision of vital power, and much
less capacity for restoration. If he lived with the
same activity and vigor as before, this provision
would soon be exhausted, and death would soon
be the consequence.’’ 

Given this model, then, the seemingly obvi-
ous goal of early prolongevity writers was to pre-
serve a person’s store of vital energy. In
advocating for less food, alcohol, or sexual activi-
ty, the writers shared their belief that such tem-
perate behavior was essential for existence. ‘‘The
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decrease in the intensity of the vital processes,’’
wrote Hufeland, ‘‘as age increases, prolongs . . .
vital duration.’’ The aim, he argued, was to live
life extensively rather than intensively. As vital
energy could not be manufactured or restored,
additional years of life were possible only with
constant attention to maintaining the body’s lim-
ited supply. 

Yet prolongevity writers such as Hufeland
were hardly arguing for the extension of a debili-
tated old age. Although Cornaro had sung the
praises of the final stage of life, few shared his
reverie of the qualities of the senescent. Their
goal instead, as Hufeland wrote, was ‘‘to preserve
oneself in a state of youth until an advanced peri-
od of life.’’ They generally had little advice or
sympathy for the aged individual who had al-
ready experienced debility and disease. Cornaro,
as prolongevity writers repeatedly reminded
their readers, had not waited until old age to re-
form his habits or retain his critical energy. In-
stead, by focusing upon the young and middle-
aged, these authors advocated the creation of a
new life cycle that greatly extended the length
and qualities of middle age until a painless and
instant natural death ended an individual’s life.

Scientific prolongevity

By the end of the eighteenth century, this vi-
sion of an extended middle age was shared by a
growing number of philosophers. Yet, instead of
linking their hopes for prolongevity to the sim-
plistic lifestyles of the past, they placed their faith
in the future discoveries of sciences. For individ-
uals such as Benjamin Franklin, William God-
win, and Antoine-Nicolas de Condorcet, it was
not the careful herdsman or the earnest farmer
who had the best hope for a long life but the
modern-day scholar and scientist. Rather, only
with progress did they hope to envision a centu-
ry-long existence. ‘‘The rapid progress true sci-
ence makes,’’ wrote Benjamin Franklin in 1780,
‘‘occasions my regretting sometimes that I was
born so soon.. . .All diseases may by sure means
be prevented or cured, not excepting even that
of old age, and our lives lengthened at pleasure
even beyond the antediluvian standard.’’ Con-
dorcet shared a similar vision placing the exten-
sion of life as part of the advance of civilization.
‘‘[T]he day will come, he wrote, ‘‘when death will
be due only to extraordinary accidents or the
decay of the vital forces, and that ultimately, the
average age span between birth and decay will

have no assignable value.. . .Certainly man will
not become immortal, but will not the interval
between the first breath that he draws and the
time when in the natural course of events, with-
out disease or accident, he expires, increase in-
definitely?’’ 

Although the philosophers only envisioned
this future, in the nineteenth and early twentieth
century, new generations of prolongevity writers
experimented with a variety of procedures for at-
taining a long life. Although some still discussed
the importance of hygiene and diet, others advo-
cated more extreme approaches to the eradica-
tion of old age. Their work generally reflected
the medical community’s rejection of the notion
that old age was simply an inexorable decline in
vital energy. Rather, by the middle of the centu-
ry, elite physicians began to link old age to specif-
ic physiological changes, first in the tissues of the
body, and then in the cell. If, as these medical au-
thorities argued, old age was a disease caused by
pathological changes in the body, the key to lon-
gevity lay in deterring this pathological process
or restoring senile cells to their adolescent condi-
tion. 

Clearly influenced by the discovery of the
germ theory and the finding of cellular patholo-
gy, prolongevity advocates such as Arnold Lo-
rand, Elie Metchnikoff, and Charles A. Stephens
sought to find a way to stop the cell from aging,
and, ultimately, to eliminate old age entirely. Al-
though these writers shared the language of the
new scientific age, the range of their prescrip-
tions was wide. Stephens, for example, declared
that aging was linked to the imperfections of
aging cells. With proper cellular nutrition, he be-
lieved, the aging process could be eliminated.
Elie Metchnikoff argued that the cause of aging,
and the destruction of the aging body, were cells
termed phagocytes that poisoned the body and
led to its decline. Advocating a diet rich in lactic
acid, he promised the elimination of intestinal
putrefaction and the destruction of microbes that
led to the body’s decay. In contrast, Arnold Lo-
rand found that ‘‘senility is a morbid process due
to the degeneration of the thyroid gland and of
other ductless glands which normally regulate
the nutrition of the body.’’ He established a sys-
tem of hygienic and therapeutic measures that
were designed to improve the functions of the
glands. 

Other prolongevity writers took a more ex-
perimental and invasive approach. For C. E.
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Brown-Sequard, for example, the aging of the
body was directly linked to a weakening of the
sexual function. While previous generations of
advocates had argued for celibacy in old age, in
order to preserve vital energy, Brown-Sequard
declared that these glands could be rejuvenated
scientifically. In 1889, at the age of seventy-two,
the neurologist announced that he had restored
his own youthfulness with a mixture of animal
sexual glands. Receiving widespread popular in-
terest and acclaim, the lay press in both Europe
and America reported the success of his pro-
gram. One drug company in 1889 even began
producing a toxin called Spermine, composed of
semen, bull’s testicles, calf’s liver, and calf’s heart.

Although patients lined up for injections, the
initial popularity of the product and Brown-
Sequard’s approach failed to lead to long-term
success. Nonetheless, throughout the early twen-
tieth century, toxins and operations promising to
remove the effects of old age continued to reach
an eager market. In the 1920s, L. L. Stanley in-
jected a mixture of crushed testicular substance
into patients, and Eugene Steinach performed
an operation that tied off the vas deferens and re-
directed sperm from the testicles back into the
body. Although some in the scientific community
greeting the supposed efficacy of these proce-
dures with skepticism, by 1928 one researcher
estimated that the Stanley procedure had been
performed effectively with over fifty thousand
patients. 

Regardless of their prescriptions, these ‘‘sci-
entific’’ prolongevity writers agreed that aging
was a disease that caused specific decline. Al-
though they tended to see the characteristics of
old age in far less positive terms than had Cor-
naro, they did not feel that the process for delay-
ing old age had to begin at an early age. Many
actually intervened in the lives of even the ex-
tremely old, hoping to restore energy or renew
the senile cells. They had little doubt that once
the proper scientific research had been complet-
ed old age would disappear; people would live in
a state of middle age until the end of life. 

Anti-longevity literature

Not everyone, however, found these state-
ments viable or the prescriptions likely to meet
the desired results. Even in the eighteenth centu-
ry, anti-prolongevity writers questioned the wis-
dom of increasing the proportion of aged
individuals in a society. For Thomas Malthus, for

example, such pronouncements only further in-
tensified the question of overpopulation. Already
concerned that available resources could not
support a geometrically increasing population,
he hardly endorsed the notion of additional gen-
erations of aged individuals. 

Others found the data on which the
prolongevity advocates based their claims to be
highly suspect. Biblical life spans were discount-
ed as metaphor; even the case of Thomas Parr,
as well as that of Henry Jenkins who supposedly
lived to 169, found numerous critics. ‘‘The theo-
ry based upon their supposed abnormal longevi-
ty,’’ wrote critic William Thoms in 1873,
‘‘necessarily falls to the ground.’’ He seemed
amazed at the ‘‘simple child-like faith with which
men of the highest eminence in medical science
accept without doubt or verity statements of the
abnormal prolongation of life.’’ Moreover, as
statistician Edward Jarvis noted in 1872, little ev-
idence existed that progress meant a rise in the
average life span. Instead, he argued that an in-
crease in mortality, and a decline in longevity, ac-
tually accompanied the urbanization of England.

In addition, some critics believed that even
if longevity were lengthened, they doubted that
the ills of old age would ever disappear. Ques-
tioning whether the weakness and debilitation of
old men and women could ever really be eradi-
cated, they dismissed the notion that individuals
could live in perpetual middle age. For them, the
promise of longevity was simply the threat of
scores of needy and diseased aged individuals
making increasing demands on society. 

Conclusion

In recent times, the hope of prolongevity ad-
vocates appears to have some factual support. In
the twentieth century, for the first time, the in-
crease in life expectancy has occurred at the end
of the life cycle, rather than simply being the re-
sult of decreasing child mortality. In 1995, the
average life expectancy for men was 72.5; for
women, it was 79.3. As the number of centenari-
ans continues to rise, the fastest growing segment
of the American population has become those
over the age of eighty-five. Moreover, large seg-
ments of the elderly population are believed to
be in far better health than earlier generations.
Such advances have led a new generation of
prolongevity advocates to foresee a time when
aging might be genetically deterred or obliterat-
ed. According to science writer Albert Rosenfeld,
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‘‘the science of genetic engineering would one
day progress to the point where genes could be
modified, transferred, or deleted so that a genet-
ic ‘clock of aging’. . .might thus be adjusted in any
way we chose to define as beneficial’’ (p. xiii).
Like Franklin or Condorcet two hundred years
earlier, such advocates of prolongevity are sure
that the findings of science will virtually restruc-
ture the life cycle. And, while they wait, advocates
such as Rosenfeld continue to endorse dietary
prescriptions that hark back to the dictates of
Cornaro. 

As in the past, however, this confidence has
not been without its critics. Many question the
desirability of increasing the proportion of soci-
ety’s aged population, or the benefits of extend-
ing the life of the extremely debilitated. Despite
all the changes brought by science, and while life
expectancy has risen, they argue that the maxi-
mum life span of the individual has not changed:
it appears rather set at 110, or at most, 120. Yet,
clearly the hope of extending the life span will
not be deferred by such criticisms. From Cornaro
through Rosenfeld, the prolongation of life con-
tinues to engage the popular imagination and
challenge the limits of science. 

CAROLE HABER
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PROSTATE
The prostate gland, the seminal vesicles, and

the bulbourethral gland constitute the male ac-
cessory sex tissues. These tissues are responsible
for the production of the secretions that form the
major component of the ejaculate (semen). This
function, as well as their growth and develop-
ment, requires continued function of the testes to
supply testosterone. Though the ejaculate com-
ponents may not contain factors essential for
fertilization, it is thought that they optimize con-
ditions through buffering, increasing sperm mo-
tility, or enhancing sperm survival in the male
and female genital tracts. In addition they may
play a role in preventing invasion by pathogens
through production of potent biological sub-
stances and mechanical washing of the urethra
with these secretions. 

Structure

The shape of the prostate has been com-
pared to an inverted, compressed cone. It lies
imediately below the base of the bladder, in front
of the rectum, and encircles a roughly one-inch
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portion of the urethra as it leaves the bladder.
The ejaculatory ducts, which are formed by the
convergence of each seminal vesicle and its cor-
responding vas deferens, perforate the prostate
posteriorly and empty into the prostatic urethra.
Because the urethra has both excretory and re-
productive functions, it can close the bladder
neck temporarily at the time of ejaculation to
separate urine and semen. 

The prostate undergoes significant growth
during fetal development and again during pu-
berty. At age twenty the gland has reached nor-
mal adult size, approximately the size of a plum.
It remains stable in size unless malignancy or be-
nign prostatic hyperplasia causes further en-
largement. 

Benign Prostatic Hyperplasia

Aging is associated with a number of patho-
logic changes in the prostate. The most impor-
tant of these are benign prostatic hyperplasia
(BPH) and carcinoma of the prostate. The diag-
nosis of BPH is most often made on the basis of
clinical assessment of prostate size (examination
by means of a finger placed in the rectum) and
symptoms such as reduced urinary flow rate and
increased urinary frequency in the daytime or at
night. Microscopic evidence of BPH is found in
only 8 percent of forty year old men, in 50 per-
cent of men aged fifty-one to sixty, and over 90
percent of men over the age of eighty, but only
about one-third of these men have bothersome
symptoms (Lepor; McConnell; Narayan; Weiss
and Flair). Infrequently, BPH completely blocks
urination and thereby causes kidney failure as
the urine backs up through the bladder and
uretes to damage the kidneys. 

The major risk factors for BPH are age and
normal male hormone (testosterone) status. The
role of testosterone in BPH has been known since
ancient times, when it was observed that boys cas-
trated before puberty did not develop urinary
retention and that castration provided relief for
urinary obstruction in about one-third of cases.

Despite the observed association between
prostate size and urinary symptoms, it is clear
that factors other than the size of the gland are
involved. Accordingly, obstruction can occur
with relatively minor prostatic enlargement, pre-
sumably in men with weaker bladder contractili-
ty. Conversely, many men have large prostates
but experience minimal symptoms. 

Management of BPH

The management of BPH depends to some
extent on the severity of the symptoms. The clas-
sic symptoms include increased frequency of uri-
nation, urinary hesitancy, incomplete emptying
of the bladder, straining to void, nighttime void-
ing, and poor stream. Surgery has been the
mainstay of treatment for BPH; however, since
the mid-1980s, pharmacological and minimally
invasive options have become available. Certain
situations, however, are generally considered ab-
solute indications for surgery. These include kid-
ney failure, complete inability to void, chronic
urinary tract infections, or bladder stones. Pa-
tients without these indications should consider
lifestyle or pharmacological options. Many pa-
tients may be satisfied after appropriate reassur-
ance and minor lifestyle changes, such as
decreased fluid intake in the evening. Others
find the symptoms too disruptive and should
consider pharmacological therapy or surgery. 

Two classes of drugs are commonly used for
men with mild to moderate symptoms. The first
are alpha-adrenergic blocking agents that act on
receptors in prostatic smooth muscle to decrease
resistance to urinary outflow. This class includes
terazosin, doxazosin, and tamsulosin. Several
well-controlled studies have demonstrated the
efficacy of such drugs in improving symptoms
(Lepor). The second class of drugs are androgen
deprivation agents, which include finasteride.
This drug inhibits the conversion of testosterone
to dihydrotestosterone, thus blocking the action
of testosterone on the prostate. This has been re-
ported to reduce prostate size. A study in the late
1990s, however, has demonstrated no improve-
ment in symptoms in men with prostates that
were not enlarged (Lepor). 

Patients with moderate to severe symptoms
who fail or cannot tolerate medical therapy
should consider surgery. Surgical removal of the
prostate for BPH in most cases is performed by
a transurethral resection of the prostate, in which
the obstructing portion of the prostate is re-
moved with a urethral telescope and electrical
‘‘knife.’’ This procedure can also be performed
using a laser, with similar effectiveness. In ap-
proximately 10 percent of patients who require
surgery for BPH, the prostate is too large to be
removed through a scope, and in these cases
open surgery is used to remove the obstructing
portion of the gland. Whether preformed
through a scope or open, surgery success in
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terms of patient satisfaction is approximately 90
percent (Mebust). It is not associated with incon-
tinence and should not affect erections, though
frequently the ejaculate may go back into the
bladder because the bladder can no longer close
during ejaculation (Mebust). 

Prostate cancer

Prostate cancer is the most common cancer
in North American males and the second leading
cause of death among men who die from cancer
(Carter and Partin; Narayan; Pienta; Weiss and
Fair). Despite its high incidence of diagnosis,
there is an even greater incidence of prostate
cancers that go unrecognized. The biological be-
havior of the clinically recognized cancers is
highly variable. For those with less aggressive tu-
mors, prognosis is excellent with or without
treatment, whereas for those with more aggres-
sive tumors prognosis is poor regardless of treat-
ment. For these reasons the most appropriate
treatment for various stages of cancer creates
confusion and controversy as physicians attempt
to predict the behavior of individual tumors. 

Like BPH, prostate cancer is strongly associ-
ated with aging. It is rarely diagnosed in men
under forty, but, starting at that age, its incidence
increases progressively, reaching a peak in the
eighth decade. Autopsy studies have shown mi-
croscopic evidence of prostate cancer in 30 per-
cent of 50-year-old males and up to 50 percent
of men over seventy-five. However, it is estimat-
ed that only about 20 percent of cancers found
at autopsy are clinically significant (Carter and
Partin; Pienta; Walsh; Weiss and Fair). Prostate
cancer, like BPH, is affected by male hormones.
It does not develop in castrated men and grows
in the presence of male hormones; removal of
male hormones by castration induces dramatic
regression of cancer growth. 

Most prostate cancer is diagnosed by means
of either an elevated prostate-specific antigen
(PSA) or abnormal digital rectal exam of the
prostate. Management decisions are based on
whether the tumor is confined to the prostate;
the grade (microscopic appearance) of the
tumor; the presence of metastatic disease; and
the general medical condition and life expectan-
cy of the patient. For healthy patients with no
medical contraindications and a life expectancy
longer than ten years who have localized prostate
cancer, most urologists would advocate surgical
removal of the prostate and lymph nodes. Exter-

nal beam radiation therapy is also used as a pri-
mary treatment of localized prostate cancer.
Implantation of radioactive sources into the
prostate has gained renewed interest since the
1990s for the treatment of prostate cancer. For
prostate cancer that has invaded through the
prostate capsule (metastasized), surgery or local
noninvasive treatments are not effective. Treat-
ment at this point is aimed at removing the active
stimulation of cancer cell growth by removal of
hormone sources. Given that 95 percent of the
body’s testosterone is produced by the testes, the
simplest way of accomplishing this is by removal
of the testes, or bilateral orchidectomy. The same
effect can be achieved pharmacologically by
using analogues of luteinizing hormone-
releasing hormone, which block the pathway
leading to the production of testosterone by the
testes in combination with anti-androgens that
block the effects of the androgens at the target
tissues. 

Conclusion

Aging in the male is intimately associated
with both malignant and benign pathologic
changes in the prostate. These diseases both in-
crease in incidence with aging. It is estimated
that almost 50 percent of men will develop symp-
toms of BPH in their lifetimes. Fortunately, cur-
rent medical and surgical options offer good
resolution of symptoms. Up to 11 percent of men
will develop clinically significant prostate cancer
during their lifetimes. However, current treat-
ment options associated with early diagnosis,
along with the slow growth of prostate cancers,
mean that most men die of illnesses other than
prostate cancer. 

TROY SITLAND

JOHN GRANTMYRE
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PSYCHIATRIC DISEASE IN
RELATION TO PHYSICAL

ILLNESS
Formerly, psychiatrists were termed alien-

ists, as though they dealt with strange, alien phe-
nomena that had nothing to do with the rest of
us. People with psychiatric disease were either ig-
nored, sometimes tolerated, but more often dealt
with by incarceration in large institutions away
from cities. The kind of mental illnesses found in
these hospitals were the severe variety. Today we
call them the psychoses (madness) and the de-
mentias (cognitive disorders). To the public these
disorders were undoubtedly strange, but they
were studied extensively by those in the mental
health movement in the nineteenth and twenti-
eth centuries in North America and Western Eu-
rope. The illnesses were roughly classified so that
it was possible to make several advances. First,
how common these diseases were in terms of type
and severity by standard demographic variables;
second, how common milder forms of mental ill-
ness were (those were not admitted to hospital);

and third, how these psychiatric disorders relat-
ed to the so-called physical illnesses. 

Epidemiology

The science of epidemiology deals with the
frequency of diseases in the community. The
term incidence means ‘‘new cases’’ and prevalence
means ‘‘all cases,’’ new and old. So prevalence is
incidence times duration. Psychiatric disorders
have large prevalence rates mainly because they
start in younger people, except for the so-called
dementias like Alzheimer’s disease. These psy-
chiatric disorders are chronic or intermittent
throughout life. A definitive study on these disor-
ders was the Epidemiologic Catchment Area
(E.C.A.) study, which was carried out in the Unit-
ed States around 1980 and published in detail in
1991 (Robins and Regier). This showed that 20
percent of all Americans had a mental illness at
any one time and 32 percent at some point dur-
ing their lifetimes. Depression and anxiety were
common. Men had more mental illness than
women, especially due to their having more sub-
stance abuse and antisocial personalities. Women
tended to have more obsessive-compulsive disor-
der, major depressive disorder, and somatisation
disorder (presenting psychological problems
with physical symptoms). Perhaps the most in-
teresting finding was that depressive illness
declined with old age. The finding was coun-
terintuitive since it is often thought that elderly
persons have sad lives due to loss of status, in-
come, marriage partners, and health. Other
studies in different parts of the world have, how-
ever, confirmed the finding; yet it remains much
argued. The arguments against the finding are
that elderly persons tend to express psychiatric
illnesses in physical terms, and so their true na-
ture may be missed; and if all the different kinds
of depression are added up the result is as high
a rate for elderly persons as for the middle aged.

The E.C.A. study indicated that there was
considerable comorbidity, that is, simultaneous
occurrence of different psychiatric disorders
and, separately, physical diseases. There was a
tendency for those with psychiatric diseases to
come from disadvantaged backgrounds. In other
words, rates were higher among those who failed
to complete high school, those on welfare, the
unemployed, the unskilled, and the single. Thus,
lower socioeconomic status is an important factor
in mental illness. At the same time it should be
remembered that the same applies to physical ill-
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ness. So poverty, or relative poverty, plays a part
in physical and mental illnesses, both helping to
cause them and resulting from them. A more re-
cent U.S. study, looking specifically at comorbidi-
ty, found even higher prevalence rates: almost
half of the population studied (48 percent) had
a psychiatric illness during their lifetimes and al-
most a third (29 percent) were ill at any one time.

The clinical conundrum

So on the psychiatry side we see that these
disorders are exceedingly common. More com-
mon than diseases like arthritis, diabetes, and
asthma, with which we are all familiar. What is
the public health significance of these mental dis-
orders? As noted earlier, depression is signifi-
cantly associated with lower socioeconomic
status. But there is also a very important correla-
tion with physical disease. This is what is called
the clinical conundrum (Eastwood). This says that
while psychiatric disorders, usually depression or
anxiety, often present with physical complaints
there is, indeed, a true excess of physical ailments
and premature death among psychiatric pa-
tients. In other words, patients who are de-
pressed may go to the doctor and say that they
have an upset stomach or headache, and the doc-
tor may take this at face value. He will attempt to
evaluate the patient, by taking a history and car-
rying out an examination, and put the symptoms
into some physical disease context. If this fails he
may tell the patient that there is nothing wrong
with him so the patient continues to have his psy-
chiatric disorder, which the doctor fails to recog-
nize. This is a terrible state of affairs, although
too common, and leaves the patient depressed
and/or anxious and not knowing what to do. 

So it is important that the presentation of
psychiatric illness is recognized for what it is. A
patient may have an affective illness, anxiety, or
depression, and present with so-called somatic
symptoms; or may be hypochondriacal; or may
have psychiatric symptoms as an overlay to pre-
existing physical disease. Elderly patients may
suffer from delirium. This is a condition where
the patient is temporarily confused, due to such
causes as too much medication or infection. It
can be seen that there is a complex intertwining
of physical and mental illnesses in their presenta-
tions. Beyond that there is outcome. The clinical
conundrum says that not only are the psychiatri-
cally ill misdiagnosed but they actually carry
more risk for physical diseases. This can be un-

derstood in terms of risk for certain physical dis-
eases and/or risk of premature death. At one time
certain diseases were labelled as being ‘‘psycho-
somatic.’’ This was intended to mean that such
diseases were specifically caused by ‘‘stress.’’
These were diseases like peptic ulcer, diabetes,
hypertension, and rheumatoid arthritis. This
kind of simplistic thinking is now viewed as
naive. All diseases are a complex mixture of ge-
netic risk and environmental hazards. Epidemi-
ology, by means of cross-sectional and
longitudinal studies, has successfully examined
the mind-body relationship. Early studies from
mental hospitals, in a variety of countries,
showed that patients had more diseases, such as
tuberculosis, than might be expected. These
could lead to premature death from so-called
natural causes. In addition, these patients had
more ‘‘unnatural’’ deaths from suicide. Commu-
nity studies, which were carried out later, and
were much more sophisticated, however, came
up with the same results. An example is the Stir-
ling County study, in Nova Scotia, Canada,
which has followed a community sample since
1952 (Murphy et al.) The patients with depres-
sion, particularly males, carried a significantly
greater risk of premature death, especially from
heart disease. So not only do the mentally ill con-
tract more physical diseases in general, but more
specific diseases. Depression and vascular dis-
ease, for example, appear to be intimately and
reciprocally related. Thus 20 percent of patients
who have had a heart attack develop depression,
as do 50 percent of patients who have had a
stroke. This is the case after controlling for vascu-
lar risk factors. So depression may be an inde-
pendent risk factor for vascular disease and vice-
versa. One explanation for less depression being
found in elderly persons is that the depressed
have died in middle age from vascular disease.
Clearly, with advancing age, and especially in
great (very old) age, the relationship between
mental and physical illness becomes more com-
plicated. Everybody succumbs to physical disease
prior to death, but not every elderly person has
a mental illness. Curiously, those with Al-
zheimer’s disease are frequently and, ironically,
physically well. We do need to know more about
depression. Women carry twice the burden of
risk for depression as men, yet men get more
heart disease and more often commit suicide.
Life events, early life experiences, and being sep-
arated or divorced are important factors associat-
ed with depression. The Cross National
Collaborative group study found that the preva-
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lence of depression varies from country to coun-
try; that mood disorders are becoming more
common and starting earlier in life; and that only
about 15 percent get treated, even in the most
advanced countries. 

The global burden of disease
Finally, Murray and Lopez, working with

The World Health Organization and the World
Bank, have described the ‘‘global burden of dis-
ease,’’ as a reference to the death and disability
for the six billion people on Earth. They found
that heart disease, which is related to depression,
was the most common cause of death; suicide was
the twelfth (highest among elderly, white males);
cirrhosis of the liver and lung disease were thir-
teenth and sixth, respectively (think of the role
of drinking and smoking in mental illness).
Major depression was found to be the most com-
mon disabling disease. The world’s top three
causes for DALYs (disability adjusted life year)
were heart disease, major depression, and
stroke. These findings show how important psy-
chiatric disease is in relation to physical illness
worldwide. 

ROBIN EASTWOOD
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PSYCHOLOGICAL
ASSESSMENT

Assessment pervades nearly every aspect of
psychological or psychotherapeutic work with
older adults. Thorough evaluation of the psycho-
logical status of an older person is an important
but oftentimes complex and daunting process,
even for experienced clinicians. In general, psy-
chological assessment techniques are designed to
evaluate a person’s cognitive, emotional, social,
and personality functioning. In clinical settings,
the purposes of assessment are to find out what
kinds of problems an older person is experienc-
ing, to clarify personality features, to identify
psychiatric disorders, to develop case conceptu-
alization and intervention plans, and to evaluate
effects of treatment. Traditional assessment strat-
egies require some modification for older per-
sons, given their often complex problems,
unique socialization and life circumstances, and
frequent comorbid health problems. 

Overview of diagnosis and psychometric
concepts in assessment

Diagnosis. The primary diagnostic guide for
mental health professionals is the Diagnostic and
Statistical Manual of Mental Disorders, fourth edi-
tion (DSM-IV; 1994), which includes specified
criteria for several hundred mental disorders
and encourages a full multiaxial diagnosis,
including information on clinical disorders,
personality disorders, medical conditions, psy-
chosocial stressors, and a global assessment of
functioning. However, whereas the DSM-IV has
separate sections for childhood and adult disor-
ders, there is no specific section on, or criteria
for, mental disorders in later life. 

Psychometric concepts. The primary psy-
chometric concepts regarding psychological as-
sessment of older adults include the topics of
reliability, validity, standardization, and norms.

Reliability. Reliability refers to the degree
to which measurement is consistent and stable
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over time. For example, a reliable psychological
test yields consistent scores when a person re-
takes the test after an interval, usually several
days to weeks. Internal consistency reliability is a
measure of the extent to which items in a test are
interrelated with each other. Test-retest reliability
refers to the extent to which test scores are con-
sistent from one administration to the next. Tests
used with older persons should show ample evi-
dence of reliability, since this is the first require-
ment for good measurement. 

Validity. Validity refers to the extent to
which a test measures what it purports to mea-
sure and the extent to which the test can be used
to make accurate predictions. For example, does
an anxiety test for older persons truly measure
anxiety? Reliability and validity are closely inter-
twined, as reliability is a necessary, but not suffi-
cient, condition for validity. An unreliable test
cannot possibly be valid, although it is possible
for a test to have good reliability but poor validity
if the test does not measure anything meaning-
ful. The primary types of validity for psychologi-
cal tests are content, construct, predictive, and
concurrent validity. One should make sure that
the tests one is using have been well validated in
an elderly sample that is similar to the sample
from which the respondent comes. Caution
should be used in interpreting tests without
proven validity among older persons. 

Standardization and norms. Scores on most
psychological tests rarely provide absolute mea-
sures of the construct being assessed (e.g., self-
esteem). Rather, tests frequently indicate the rel-
ative performance of a respondent when
compared to others. Thus, most popular psycho-
logical tests are standardized, which means that
there are fixed procedures for administration
and scoring and that the test has been given to
many different people in order to establish statis-
tical norms for age, sex, race, and so on. Norms
provide standards for interpreting test scores, so
that a person’s responses can be compared to an
appropriate reference group. Without standard-
ization and norms, it would be impossible to de-
termine if an older adult’s score is typical, above
average, or below average, making the assess-
ment worthless. 

Tests developed specifically for older adults
(e.g., the Geriatric Depression Scale) have excel-
lent norms. Likewise, standard intelligence tests
have extensive age norms. Many other psycho-
logical tests did not initially furnish norms for

older adults, but researchers have since provided
good age-norms for some of them. Unfortunate-
ly, some tests still have missing or inadequate
norms for older persons. Clinicians and re-
searchers are encouraged to carefully review the
technical manual of tests they use to determine
if evidence for reliability, validity, and relevant
norms for older persons are available. If not,
they should be cautious in interpreting scores. 

Assessment strategies and clinical
conditions

Due to the complex nature of assessment
with older persons, multiple strategies are often
used in combination to elicit the most compre-
hensive and meaningful description of the older
individual. 

Clinical interview. The clinical interview is
perhaps the most important and informative
strategy during an evaluation of an older person.
During the interview, the clinician gathers infor-
mation about the person’s current difficulties
(the presenting problem), including a history of
the problem. Other topics include an in-depth
personal history, psychiatric treatment history,
family history, mental status, and level of social
functioning. It is important to develop rapport
with the older person to allow him or her to dis-
close intensely personal information. Clinicians
should explain clearly the purposes and proce-
dures of the assessment and show respect for the
older person. Any concerns the person may have
about the evaluation should be addressed, since
many older adults associate psychiatric services
with tremendous shame and stigmatization. 

It is imperative that clinicians fully assess
concomitant medical conditions and medication
use. This is important because many medical ill-
nesses, and the medications used to treat them,
can cause psychiatric conditions (e.g., delirium,
depression, anxiety, psychosis). Diverse drug in-
teractions can cause memory problems that
mimic a dementing illness, such as Alzheimer’s
disease. Older adults are encouraged to bring a
complete listing of medications to the testing ses-
sion. Referral for a thorough medical work-up is
always indicated if the person has not recently
been medically evaluated. 

Interviewers need to be flexible when engag-
ing older persons. The environment should be
adjusted to reduce the impact of any sensory or
physical limitations (e.g., brightly lit and quiet
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testing room; use of large-print versions of tests).
Traditional time constraints should be adjusted
to not fatigue the older person. A final tenet in
geriatric assessment is to involve close family
members and/or caregivers in the assessment to
gather corroborative or additional information
about the person. 

Personality assessment. Personality tests
strive to uncover the structure and features of
one’s personality, or one’s characteristic way of
thinking, feeling, and behaving. Objective per-
sonality tests are self-report pencil-and-paper
tests based on standardized, specific items and
questions. In contrast, projective tests present
stimuli whose meanings are not immediately ob-
vious and have an open-ended response format,
such as a story from the respondent. 

The most popular objective personality test
is the Minnesota Multiphasic Personality Inven-
tory-2 (MMPI-2). The MMPI-2 has ten standard
clinical scales (e.g., depression, schizophrenia,
social introversion) and three validity scales to
detect unusual test-taking attitudes. The
MMPI-2 is widely utilized with older adults, al-
though separate norms for older adults are not
readily available and there is concern that some
older adults may receive inaccurately elevated
depression scores due to the high number of so-
matic items on the scale. 

The Rorschach Inkblot Test and the The-
matic Apperception Test (TAT) are popular pro-
jective tests. During the Rorschach Test, the
respondent provides associations to ten bilateral-
ly symmetrical inkblots. The TAT consists of thir-
ty-one black and white pictures that tend to
induce particular themes, such as sexuality and
achievement. Typically, ten to twenty cards are
administered and the respondent is asked to
create a story about each picture. Though not
developed specifically for older persons, both
tests are used with older adults. Two projective
measures designed for older adults include the
Geriatric Sentence Completion Form (which
provides provocative age-appropriate sentence
‘‘stems’’ that are completed by the respondent)
and the Senior Apperception Test (which has
age-relevant pictures and themes). 

Symptom checklists. Self-report checklists
have been developed for hundreds of psycholog-
ical constructs. Fortunately, several elder-specific
checklists are available and they have excellent
psychometric properties. Some stellar examples
include the Geriatric Depression Scale (GDS),

the Geriatric Hopelessness Scale (GHS), and the
Michigan Alcoholism Screening Test—Geriatric
Version (MAST-G). 

The GDS is one of the best screening mea-
sures for depression in older adults. It consists of
thirty items presented in a simple Yes/No format.
Items focus on cognitive and behavioral aspects
of depression, and somatic items are excluded.
The scale is in the public domain, and is avail-
able, with the scoring key, on the GDS website at
http://www.stanford.edu/~yesavage/GDS.html.
The GHS is a thirty-item Yes/No self-report scale
that assesses pessimism and hopelessness in older
adults, both of which are related to suicide. The
MAST-G is used for substance abuse assessment,
which is a significant problem among older per-
sons and is linked to depression and suicide. The
MAST-G contains twenty-four Yes/No items
unique to older problem drinkers. In all cases,
‘‘yes’’ is the pathological response, and a cutoff of
five positive responses indicates an alcohol prob-
lem. 

Cognitive functioning. Assessment of cogni-
tive functioning is an important part of any thor-
ough geriatric assessment, since cognitive
impairment (e.g., dementia) is an age-related
problem (e.g., rates of dementia increase with
age). Notably, other test results may not be valid
if the respondent has significant cognitive im-
pairment. Early detection of cognitive problems
is crucial because many symptoms are reversible,
especially for delirium. The primary DSM-IV
cognitive disorders are delirium and dementia.
Delirium refers to a clouding of consciousness
with impaired concentration, disorientation, and
perceptual disturbances that develop over a
short period of time (hours to days). Since deliri-
um is often obvious and acute, there are no spe-
cific tests for it. If delirium is suspected in an
older person, they should be quickly referred for
medical treatment, since delirium is typically re-
versible but can be deadly if the underlying cause
(e.g., infections, malnutrition) is not corrected. 

Dementia is a syndrome of multiple cogni-
tive deficits that include memory impairment,
but without impairment in consciousness. The
most common type of dementia is Alzheimer’s
disease, which accounts for 50 to 60 percent of
demented persons. It is important for clinicians
to screen for dementia in all older clients during
a psychological assessment. Several brief, stan-
dardized, and easily administered screening
tools are available. The Folstein Mini-Mental
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State Examination takes five to ten minutes to ad-
minister and is well-validated. Items tap orienta-
tion, concentration, memory, language, and
gross motor skills. Scores range from 0 to 30,
with scores under 25 indicating a need for
further testing and evaluation. The Dementia
Rating Scale is a psychometrically sound, inter-
viewer administered test designed for dementia
evaluation. It consists of thirty-six tasks and takes
about thirty minutes to complete. 

Should concern about cognitive impairment
result from a screening test, more thorough
neuropsychological testing is warranted. Such
testing assesses brain-behavior relationships in
multiple domains and behavioral disturbances
that are caused by brain dysfunction, and also
helps to quantify and localize brain damage. One
approach is for the examiner to use a standard
and fixed battery (e.g., the Halstead-Reitan Bat-
tery), whereas another strategy is to carefully
choose a variety of different tests to assess partic-
ular neuropsychological domains of interest. Fi-
nally, laboratory tests (e.g., electrolyte panel,
urinalysis, electroencephalography) and high-
tech brain-imaging procedures (e.g., CAT scan,
MRI scan) are often used to complement
neuropsychological assessment. 

Assessment of intelligence is another impor-
tant area. Intelligence tests are standardized tests
designed to measure a person’s mental ability.
The two prominent tests are the Stanford-Binet
Intelligence Test, fourth edition and the Wechs-
ler Adult Intelligence Scale, third edition (WAIS-
III). The WAIS-III consists of fourteen separate
subtests: seven verbal and seven performance.
Raw scores for each subtest are converted into
scaled scores, and score sums are converted into
a verbal intelligence quotient, a performance in-
telligence quotient, and a full-scale intelligence
quotient. Both tests have extensive age-norms
and are the leading measures of intelligence as-
sessment across much of the life span. 

DANIEL L. SEGAL
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PSYCHOTHERAPY
Psychotherapy involves individual or group

meetings with a therapist trained to use various
techniques to treat psychopathology. Psychia-
trists, psychologists, nurses, social workers, and
counselors can provide psychotherapy interven-
tions to older adults with psychiatric disorders.
Review of the literature suggests that psycho-
therapy is an effective treatment intervention, ei-
ther alone or in conjunction with medication, for
many psychological disorders in older adults. 

Advanced age can be accompanied by be-
reavement, relationship conflicts (either marital
or with adult children), or chronic or acute ill-
ness. Although such difficulties are more com-
mon among older adults than younger adults,
the development of psychiatric symptoms as a re-
sponse to life stress is never normal, and most
older adults remain psychologically healthy in
the face of difficult circumstances. 

The normal aging process does provide chal-
lenges for therapists in adapting psychotherapy
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to older patients. Some types of cognitive func-
tion decrease in elderly persons, although the
distribution of function is widely varied. Thera-
pists may need to proceed through material at a
slower pace, or in smaller units with more repeti-
tion. Memory aids, such as tape recordings of ses-
sions, written notes, and reminders, can help
patients recall information. Clearly defined goals
and strategies, plus an agenda and structure for
each session, are beneficial. Also, elderly patients
are more likely to have loss in visual or auditory
acuity or have coexisting medical problems, re-
quiring adaptation of standard techniques. 

Many elderly persons with medical problems
take multiple medications, making it difficult for
a psychiatrist to prescribe and manage additional
medications. This makes psychotherapy an ap-
pealing option for older adults. Though research
suggests the most promising treatment for late-
life psychological disorders is combined medica-
tion and psychotherapy, psychotherapy alone is
also an effective treatment option. Just as there
is a myriad of medications for treating psycholog-
ical disorders, psychotherapy options are quite
varied as well, and depend upon structure, goals,
and suitability to the problem of depression, anx-
iety, or dementia. 

Depression

Antidepressants have traditionally been re-
garded as a primary treatment, yet psychothera-
py has been shown by several studies to be at least
equally effective in treating depression in elderly
persons. Psychodynamic psychotherapy, life re-
view and reminiscence therapy, interpersonal
therapy, cognitive-behavioral therapy, and
group therapy are commonly used treatments of
late-life depression. 

Psychodynamic therapy. This therapy is
rooted in psychoanalytic theory, viewing current
interpersonal and emotional experience as influ-
enced by childhood experience. According to
this theory, early childhood molds a complex
inner world forged by unconscious and con-
scious mental processes. Relationships, such as
that with one’s mother, are internalized and
create a sense of self. A life event, such as a loss,
may initiate conflict within that inner world, and
unresolved conflict manifests as depressive
symptoms. In therapy, these conflicts are ex-
plored and resolved. 

Life review and life reminiscence thera-
py. These therapies are also psychodynamical-

ly oriented. Life review revisits and resolves past
conflicts and reintegrates life events through a
review of life experiences. Reminiscence differs
from life review by focusing on social intimacy
and self-esteem through past experiences, in-
stead of directly resolving past conflicts. The pro-
cess includes autobiographies, visits to childhood
locations, photographs, reunions, and scrap-
books. 

Interpersonal psychotherapy (IPT). This
time-limited outpatient therapy focuses on four
problem areas of current interpersonal issues: in-
terpersonal disputes, role transitions, interper-
sonal deficits, and abnormal grief. The therapist
and client decide in which direction to focus. The
immediate therapeutic objective is to alleviate de-
pressive symptoms; however, the future goal is to
improve social functioning and interpersonal re-
lationships. Role-playing, communication analy-
sis, clarification of wants and needs, and links
between affect and environmental events are
some of the techniques used. Suggested adapta-
tions of IPT to elderly patients by clinicians in-
clude flexibility of session length, focusing on
long-standing role disputes, and the need to help
patients with practical problems. IPT has been
proven to be as effective in treating elderly pa-
tients as specific medications, with longer-lasting
effects when combined with antidepressant med-
ication. 

Cognitive-behavioral therapy (CBT). The
cognitive model of depression is based on the
idea that, due to early learning, depressed indi-
viduals develop stable, albeit distorted, cognitive
schemas that predispose them to negatively in-
terpret life events. CBT usually consists of three
components: First, the patient is pressed to in-
crease reinforcing activities and pleasurable ex-
periences through behavioral activation. Then,
automatic dysfunctional thoughts are exposed,
challenged, and substituted with more accurate
cognition. Finally, the cognitive schemas driving
these automatic thoughts are explored and
changed to accurately fit the patient’s experi-
ences. Behavioral activation and automatic-
thought modification have been shown to be ef-
fective either individually or in conjunction with
each other. 

Social problem-solving therapy (PST) falls
within the realm of cognitive and behavioral in-
terventions and is anchored in a model in which
ineffective coping skills under stress leads to de-
terioration of problem-solving abilities and sub-
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sequent depression. PST approaches involve
recognizing and altering maladaptive attitudes
linked to ineffective problem-solving while in-
creasing motivation to generate alternative solu-
tions, make decisions, and assess solution utility.

Group therapy. Group therapy consists of a
group of patients meeting regularly with a thera-
pist or therapist team that leads the discussion.
Some group therapy emphasizes the teaching of
coping skills or social skills, while other groups
may focus on supportive and expressive resolu-
tion of individual difficulties in a group setting.
Older patients may prefer group therapy be-
cause it can provide a social network of support,
as well as decrease the cost of care. 

Anxiety disorders

There are three central cognitive-behavioral
techniques in the treatment of anxiety: relax-
ation training, cognitive restructuring, and expo-
sure. Relaxation training consists of tension-
relaxation exercises involving different muscle
groups and adaptations of the progressive relax-
ation techniques of Bernstein and Berkovec. Cog-
nitive restructuring involves identifying cognitions
associated with fear and modifying them into al-
ternative, less distressing cognitions, as well as
teaching coping strategies. Patients are also re-
quired to monitor thoughts and practice strate-
gies outside therapy sessions. Exposure helps to
manage phobias and consists of gradual real-life
exposure or imagined exposure to the phobic sit-
uation. For example, a person with a phobia of
the dentist, will, gradually and with therapist
support, look at pictures of dentists, be in an ex-
amination room with a dentist and patient, and
then have dental work performed. The patient
is thus safely exposed to her or his fear. 

There is virtually no research on psychother-
apeutic treatment effectiveness in elderly anx-
ious patients. However, Sheikh and Cassidy
recommend that treatment strategies can be
based on the research with younger populations
and modified for older patients. The literature
has demonstrated effectiveness of CBT for differ-
ent anxiety disorders in adults, including gener-
alized anxiety disorder (GAD), panic disorder,
phobias, and obsessive-compulsive disorder.
CBT interventions have been found successful,
either alone or with medication for all of these
disorders. Also, research suggests that post-
traumatic stress disorder (PTSD) can be chronic,
continuing into old age from an earlier event.
Snell and Padin-Rivera have reported that group

psychotherapy is effective in treating elderly vet-
erans with PTSD. 

Dementia

Patients with dementia have worsening
memory impairment in addition to compro-
mised functioning in at least one other cognitive
domain. Alzheimer’s disease constitutes the most
frequent cause of late-life dementia. Psychother-
apy with clients with dementia is made difficult
by the loss of language, which complicates com-
munication between client and therapist. The
relative success of psychotherapy correlates with
the level of connection and communication
achieved between the therapist and client. When
that client suffers from dementia, the therapist’s
job becomes more challenging. Subtler subvocal
and paralinguistic cues of communication must
be utilized in an effort to avoid clinical detach-
ment. 

Considerable debate exists on the prospect of
memory interventions and the proposed success
for patients with Alzheimer’s disease. However,
techniques using environmental adaptations and
external memory aids have been used to help pa-
tients with dementia. Reality orientation pro-
grams have implemented the use of signs,
diaries, memory wallets, and recordings to help
patients recall personal information. Cognitive
stimulation programs have also been increasing-
ly advocated. Validation therapy acknowledges
the truth of feelings behind acting-out behaviors
in an effort to decrease these behaviors. 

Barriers to treatment

The present body of research in geropsy-
chology supports psychotherapy as a treatment
option for older persons with psychological dis-
orders. However, several limitations curb its ef-
fectiveness. Older adults are less likely to report
psychological problems and to seek help from
mental health professionals or physicians than
are younger adults. This may be due to social
stigma associated with treatment for psychologi-
cal problems. Psychological problems in elderly
persons may also be underdiagnosed because
they may pass off psychiatric symptoms as signs
of physical illness. The responsibility for the di-
agnosis of psychiatric disorders in older adults is
often left to primary care physicians, who have a
limited amount of time with their patients. Also,
mental health professionals with expertise in ger-
iatric psychology are quite few, and therefore
may not be available for referral. 
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Even when diagnosed, not all late-life psy-
chological problems are treated adequately. Age-
ism still pervades American health policy and the
minds of many health care providers. Research
by Ford and Sbordone found that psychiatrists
viewed elderly patients as less likely to respond
to treatment than their younger counterparts.
Only since 1989 has Medicare covered outpa-
tient mental health care, and it still only covers
50 percent of the cost, compared with 80 percent
coverage of physical health care costs. 

Despite these barriers, there is convincing
evidence that older adults respond as well to psy-
chotherapy as do younger adults. It is important
to begin to address the individual, physician, and
policy barriers that prevent older adults with
psychiatric disorders from receiving aggressive
treatment. 
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